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Executive  Department  of  Arizona, 

PhceniXj  Ariz.,  August  31, 1898. 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  affairs^ 
development,  and  progress  of  Arizona  for  the  year  ended  June  30, 1898^ 
in  which  I  deem  it  proper  to  report  fully  upon  the  general  condition  of 
Territorial  affairs,  in  addition  to  the  changes  and  progress  made  within 
the  year: 

POPULATION. 

Ko  complete  census  has  been  taken  since  1890.  The  population  has 
increased  very  rapidly  within  the  last  eight  years,  and  it  is  believed 
that  the  Territory  has  now  nearly,  if  not  quite,  100,000  people. 

The  class  of  immigration  to  the  Territory  insures  a  high  grade  of 
citizenship.  The  great  and  varied  resources  of  Arizona  invite  strong, 
courageous  characters,  who  come  seeking  investments  and  permanent 
homes.  Social  and  moral  conditions  here  compare  favorably  with  any 
portion  of  the  Union.  Our  citizens  are  true,  honest  Americans, 
intensely  loyal  and  patriotic.  They  enjoy  the  proud  distinction  of 
being  the  first  to  respond  to  their  country's  call  for  volunteers  for  the 
war  just  closed.  Arizona  very  promptly  tendered  to  the  Government 
volunteers  that,  compared  with  our  population,  in  numbers  far  exceeded 
the  tenders  made  by  any  other  State  or  Territory.  On  Cuban  soil,  by 
their  bravery  and  heroic  conduct,  they  won  the  admiration  of  all 
Christendom.  An  Arizona  flag  was  first  hoisted  over  the  ramparts  of 
the  enemy  at  El  Caney,  and  many  of  the  Territory's  noble  heroes^ 
sealed  with  their  blood  an  undying  claim  upon  their  country's  grati- 
tude. Their  names  and  deeds  will  invoke  love  and  respect  as  long  as 
the  nation's  history  lives. 

Arizona^s  people,  by  their  patriotism  and  valor,  by  their  thrift  and 
ability,  by  their  loyalty  to  the  Republic,  fealty  to  national  principles, 
and  every  consideration  of  true  Americanism,  have  earned  and  won 
the  inestimable  privilege  of  self-government.  They  all  ask  that  which 
of  right  should  be  granted — the  admission  of  the  Territory  into  the 
Union  as  a  State,  without  longer  delay. 

TAXABLE  PROPERTY  OF  THE  TERRITORY  OF  ARIZONA. 

The  following  is  an  exact  statement,  in  tabulated  form,  of  the  taxable 
property  of  the  Territory  of  Arizona,  according  to  the  assessment  rolls 
and  the  report  of  the  territorial  board  of  equalization,  for  the  current 
year.    The  figures  are  taken  from  official  records  and  are  reliable,  but 
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assessments  are  very  low  on  account  of  the  unwise  system  of  low  valu- 
ations and  high  rates  which  prevails  in  the  Territory. 


County. 


Apache  ..... 

Cochise 

Coconino . . . 

Oraham 

■Gila 

Maricopa... 
Mohave  . . .  - 

Naviyo 

Pima 

Pinal 

Yavapai.... 
Yuma 

Total. 


1 

Value  of 

Value  of  city 

Value  of 

Land. 

Value. 

improve- 

and town 

Improve- 

ACTtM. 

—        

ments. 

lots. 

ments. 

862, 842.  57 

$258,278.95 

$36,924.00 

$15,677.00 

$45,067.00 

116,921.87 

115, 519. 00 

73,990.00 

25,9M.OO 

359. 083. 00 

698,883.59 

237, 388. 88 

17, 167. 41 

136,626.67  ! 

190,  542. 00 

38, 695. 80 

378, 231. 00 

286,499.70 

32,103.40 

134,956.80 

5,051 

152,075.00 

9, 825. 00 

59, 537. 50 

102,  305. 00 

248. 322 

3,311,812.00 

495, 973. 00 

2,468,052.00 

1. 195, 206.  00 

6,997.12 

24,  6;{0. 17 

138,029.71 

36,303.00  1 

88,  976.  00 

1, 036, 429 

260. 800.  50 

35,216.00 

73,037.83  1 

140, 940. 00 

a  187, 594 

243,  749. 00 

170,397.00 

552,810.00 

897,  200. 00 

62,  719. 60 

388,192.00 

208, 673. 54 

50.251.30 

55,540.00 

a3»5,412.91 

540, 286. 21 

104,750.00 

372,550.50 

566,393.00 

75,956 

223,895.00 

9, 535. 00 

63, 972. 00 

62,255.00 

3, 733, 150. 86 

5, 825, 566. 71 

1,586,950.36 

3,875,915.20  1 

3,838,552.80 

County. 


Number. 


Horses.^  Mules. 

Value.     '  Number.  I      Value. 


Asses. 
Number,  i     Value. 


Apache 

Cochise 

Ooconiuo  ... 

Graham 

Gila 

Maricopa  ... 

Mohave 

Naviyo 

Pima 

Pinal 

Yavapai 

Yuma 

Total  . 


2, 493 
4,001 
3,068 
3,608 
3,048 
4,458 
2,377 
2,414 
5,372 
2.057 
6,403 
434 


$43, 
56, 
62, 
72, 
46, 

105, 
^0, 
46, 
73, 
30, 

109, 
6, 


032.00 

904.00 

911.00 

160.00  ! 

315.00 

337.00 

205.  OU 

529.00 

182.00 

855.00  I 

490.00 

186.00 


42 

164 

21 

197 

119 

212 

27 

39 

319 

85 

82 

58 


$1, 055. 00 
3,211.00  , 
960.00  I 
3,  993. 80 
2,553.00  I 
5,312.00 

595.00  ' 
1.060.00  I 
7,700.00 
1,560.00 
2,015.00  , 
1,015.00  I 


134 
206  I 

39  I 

395  I 

257 

31 

88  ■ 

73  , 

51   I 

50  I 

220 

6 


$660.00 

988.00 

175. 50 

8, 633. 00 

1, 268. 00 

165.00 

440.00 

452.00 

876.00 

207.00 

2, 104. 00 

30.00 


40.183     723,112.00, 


1,S05  I     31, 029.  g 

I 


1, 550         10, 498. 60 


Cattle. 


Sheep. 


Goats. 


County. 


Number. 

8,308 
64,063 
18,794 
64,825 
42,757 
24.  213 
25,705 

8.022 
56.781 
28,274 
58, 661 
837 

Value. 

$93, 181. 00 
656, 645. 75 
192, 638.  50 
655,  200. 00 
427, 786. 00 
308, 254. 00 
257, 050. 00 
96, 264. 00 
573, 160.  00 
328,415.00 
571,  355. 00 
8, 370. 00 

Number. 

75,024  , 
6,330  i 
183,750 
1,016 

^  1 
8,539  ' 
6.800 

86.  022 
2,  815  1 
4,300  1 

25,367  1 

Value. 

Number. 

Value. 

Apache * 

Cochiso.... 

Cocouiuo 

Graham 

Gila 

$150,048.00 

12,  660. 00 

367,  500. 00 

2, 032.  00 

10.00 

17. 078. 00 

IC.  600.  00 

172. 044. 00 

5, 630. 00 

8,600.00 

60, 734. 00 

824 

1,362 

105 

2.455 

4.484 

1,052 

500 

517 

152 

$1. 648. 00 

2,724,00 

210.00 

4,  910.  00 

8,968.00 

Maricopa 

Mohave 

Nftviyo 

Pima 

Pinal 

2,104.00 

1,000.00 

1, 034.  00 

304. 00 

Yavapai 

uma 



3,117 

6,234.00 

*!* 

Total....: 

397,  240 

4,158,364.25 

399,968 

799, 936. 00 

14,568 

29, 136. 00 

County. 


Swine. 
Number.       Value. 


All  other 
property. 


Kailroads. 


Miles. 


Value. 


;^605.50 

451.00 

686.50 

1.  209.  50 

1,317.50 

13,  762. 50 

315.00  I 

1, 297. 25 

1,362.00 

561.00 

1,  857. 50 

1,089.00 


$100, 
542, 
401, 
567. 
355, 
795, 
1.16, 
110, 
649, 
82, 
1, 348, 
138. 


413.  85 
348.  CO 
371. 22 
204.85 
891.00 
478.  63 
659.  00 
346. 85 
553. 00 
706.00 
912. 16 
062. 76 


54.482  $272,410.00 

175. 55  937,  243. 50 

118. 66  I      539,  330. 00 

41  123,  606. 60 


Apaclie 200 

*Cochi«e ;  61 

•Coconino ,  209 

Graham 482 

-Gila I  450 

Maricopa '  5,505 

Moha  vo I  87 

IJav^o '  276 

Pima 534 

Pinal !  187 

Yavapai •  743 

Yuma 363 

Total 97097  '     24,  6il4. 25     5,  237, 947. 32           989.  568  1  5. 014, 680. 77  '  31, 473, 359. 96 

I 


97 

108.076 
57.208 

117 
79.  79 
60.552 
82.50 


456, 331. 37 
540, 380.  00 
286,  040.  00 
577,817.00 
476. 222. 45 
302, 760. 00 
502, 539.  85 


Total  valua- 
tion. 


$1,019, 
2,787, 
2, 147, 
2,265, 
1, 167, 
9, 174, 
1,  307, 
1,234, 
3, 753, 
1,629, 
3, 979, 
1,006, 


000. 30 
761.25 
507.68 
870.66 
891.00 
865.50 
181.  88 
061.43 
240.00 
783.29 
247. 37 
949. 61 


a  Includes  patented  mines. 
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According  to  the  foregoing  table,  the  Territory  has  the  following 
assessed  taxable  property : 

3,733,150.86  acres  of  taxable  land $5,825,566.71 

Improvements  thereon 1, 586, 950. 36- 

City  and  town  lots 3,875,915.20 

Improvements  thereon 3,838,552.80 

40,183  horses 723,112.00 

1,3^  mules 31,029.80 

1,550  asses 10,498.50 

397,240  cattle 4,158,364.25 

399,968  sheep 799,936.00 

14,568  goats 29,136.00 

9,097  swine 24,604.25 

989.568  miles  railroad 5,014,680.77 

All  other  property 5,237,947.32 

Total 31, 473, 359. 9e 

The  average  valuation  is : 

Land,  per  acre $1.5^ 

Horses,  per  head 18.24 

Male8,  per  head 22. 73 

Cattle,  per  head 10.41 

Goats,  per  head 2.00 

Hogs,  per  head 2. 70 

Asses,  per  head 6. 77 

Sheep,  per  head 2.00 

Railroads,  per  mile 5, 071. 02 

It  will  be  seen  from  the  above  recapitulation  that  values  are  very 
low.  The  valuation  of  the  personal  and  other  property  not  stated  is 
correspondingly  low,  which,  when  considered  in  connection  with  the 
fact  that  a  considerable  portion  of  the  property  of  Arizona  escapes 
assessment  altogether,  accounts  for  the  apparent  anomaly  of  conditions 
in  reference  to  the  wealth,  debt,  and  taxes  of  the  Territory. 

The  rate  of  taxation  differs  in  the  different  counties,  but  the  average 
rate  throughout  Arizona  for  all  purposes  is  about  $3.50  on  $100,  80 
cents  of  which,  this  year,  is  for  Territorial  purposes  solely.  I']arne8t 
effort  will  be  made  to  induce  the  next  Territorial  legislature,  which  will 
convene  in  January,  1899,  to  so  revise  the  revenue  laws  in  reference  to 
the  assessment  and  collection  of  taxes  as  to  substantially  correct  the 
faults  referred  to. 

statement  of  the  bonded  and  floating  deht  of  the  Territory  July  1, 1898, 


Title  of  bonds. 


Date  of  issue.    Time.      Rate.  '  Amount. 


Tears.    Per  et. 

.July    1,18«5  20  7       $90,000.00 


Nov.    1,1885  15  8         12,000.00 

May  15,1885  15  ■  H  I      15,000.00 


Insane  Asylum 

Wagon  Rofid  und  Bridge 

Gila  Bridge 

Arisona  I  niveixity Jaii.     1ASS7  20  7,      14,000.00 

Worll'sFair |  Julv    1.1892  20  5        30,000.00 

Territorial  funding Jan.  15. 18?*8  25  6       l.So.OOO.OO 

Do Julv  15,1892  5''  5    2,000,000.00 

Do I  Jan.  15. 1896,  50  5        68,000.00 


Total 2,379.000.00 

Floating  debt  (warrants) ■    251,288.44 


Total 12,630,288.44 

Dednctcounty  and  city  funded  debt  of  Territory 1,633,027.57 

Aggregate  Territorial  indebtedness 997,260.87 

Lessrasbon  band 123,861.24 

Net  debt  of  Territory 873,399.63 
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To  the  citizens  of  Eastern  States  who  are  unacquainted  with  conditions 
here  the  above  statement  of  indebtedness  will  probably  appear  exces- 
sive, especially  when  compared  with  the  amoant  of  assessable  property 
listed;  but  with  an  assessed  valuation  of  upward  of  $100,000,000,  to 
which  we  would  be  justly  entitled  if  our  property  were  assessed  and 
valued  according  to  Eastern  systems,  our  debt  would  be  very  light. 

It  is  intended  to  fund  the  floating  debt  into  low  interest-bearing 
bonds,  and  remove  all  necessity  for  a  floating  debt  by  a  sufficient  tax 
levy  each  year  to  provide  for  all  expenses  of  government. 

CUSTOMS. 

Following  is  a  statement  by  the  collector  of  customs,  port  of  Nogales, 
of  the  business  of  the  district  of  Arizona  for  the  current  year: 

Statement  of  imports  into  the  district  of  Arizona  during  the  fiscal  years  ending  June  30, 
1897 y  and  June  30, 1898,  respectively. 


CONSrMPTION. 


When  imported. 


1897. 


-July 

August 

.  September. 

October.... 

November  . 
n>ooember.. 


January  .. 
February . 
March  . . . . 

April 

May 

June 


Total  1897-98  . 
Total  1896-97  . 


Increase 

Decrease 

Additional   duties  pertaining  to 
above  months 


Total  increase  in  duties  collected. 


Free. 


$122,897.00 
194,083.00 
181, 778. 00 
215, 229. 00 
209, 731. 00 
370,582.00 


390,637.00 
272,757.00 
766, 367. 00 
393,180.00 
146,313.00 
177. 776. 00 


3,432,230.00 
2,427,292.00 


Dutiable. 


$12,306.00 

4,066.00 

1,425.00 

13,821.35 

55, 270. 00 

38,599.00 


42,007.00  I 
14,924.00  , 
19,401.00 
36,187.00  I 
37,721.00 
6,107.00 


I  Total  imports.     ^^^X'' 


I 


$135, 203. 00 
199,049.00 
183,203.06 
229,050.85 
265,001.00 
400, 181. 00 


433,544.00 
287,681.00 
775, 768. 00 
4291,367.00 
184,034.00 
183,883.00 


282,734.35 
62U,  472. 00 


1,004,938.00 


337, 737. 65 


3,714,964.35 
3,047,764.00 


667,200.00  ! 


$3,957.11 

1, 841. 30 

475. 57 

5, 573. 83 

32,488.63 

24,450.00 


10,688.00 
6,186.08 
8,808.24 
16,005.48 
14,621.73 
2, 567. 00 


137,655.46 
126, 000. 15 


11, 655. 31 
667.53 


12,322.84 


WAREHOUSE  AND  IMMEDIATE  TRANSPORTATION. 


When  imported. 


1897. 


July 

ABgust 

.September . 
October  — 
November . 
December. . 


1898. 


January .. 
February. 

March 

April 

May 

June 


Totals  1897-98. 
Totals  1896-97. 


Increase . 
Decrease. 


Values. 


$40,237.00 
87,426.00 
25,291.00 
27,851.00 
83, 797. 00 
98,444.00 


51, 675. 00 
58, 138. 00 
43,  250. 00 
51, 275. 00 
211,484.00 
124, 851. 00 


803, 728. 00 
1, 005, 128. 00 


201, 400. 00 


Duties. 


$6,361.25 
13, 052. 21 
6,033.08 
0,631.00 
7,837.02 
14. 603. 02 


12,026.80 
17, 242. 23 
14, 065. 04 
15, 348. 76 
74.366.00 
52, 341. 70 


246,702.18 
01,434.56 


154, 267. 57 
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The  port  of  Nogales  being  the  port  of  first  arrival  for  merchandise  entering  the 
district  of  Arizona  in  bond,  this  district  should  in  all  fairness  be  credited  with  the 
duties  accrning  in  this  branch  of  the  service,  for  practically  all  the  work  involved 
in  attending  to  these  importations  is  done  at  Nogales,  although  the  duties  are  paid 
at  the  several  ports  of  destination.  ^ 

Thus,  the  district  of  Arizona  may  justly  claim  the  following  as  the  business  trans- 
acted therein  during  the  past  fiscal  year:  Total  imports,  $4,518,692.35;  duties, 
$384,025.12. 

Comparaiirestatttnent  of  percentage  of  dutiable  and  free  importatione  for  consumption  and 
the  average  rate  of  duty  collected  on  dutiable  merchandise. 


Year.                                                Imports. 

DaOable.'  ^^^?! 

Average 
rate  or 

duty  col- 
lected. 

Percent.    Percent. 

18l»-»7 $3,047,764.00  ;           23                67 

1897-98 3,714,964.35                7}              92i 

Per  cent. 
20.8 

48.7 

dumber  of  cattle  imported,  free  and  dutiable,  with  I'alue  of  dutiable. 

. 

Imported. 

Value  of 
dutiable. 

Tear. 

PayiDg      Free  of 
duty.     '     duty. 

1896-97 -, 

1897-98  

Head.        Head. 
87.461         12,749 
32,231          0,428 

1542,649 
212,422 

D6croa86   ......        .  .. .. 

65,230          6,821 

330,227 

Duties  leried  and  collected  on  cattle. 


Year. 


Number  I  Duties  levied  ,f  J^ftS! 
of  bead,  'and  collected,      hwiif 


189«-»7 87,461  i    $106,537.01 

1897-98 32,231  93,227.62 


$1.2U 
2.68i 


Exporte. 


Total  value. 


1897-98. 
1896-97. 


Increase  . 


$1, 188, 381 
1, 032, 414 

165, 967 


AGRICULTURE  AND  HORTICULTURE. 


[A  report  by  the  acting  director  of  the  experiment  station  of  the  University  of  Arizona.] 

Each  year  is  adding  largely  to  the  agricultural  and  horticultural  development  of 
the  Territory  of  Arizona.  Although  as  yet  a  small  percentage  of  the  total  area  is 
under  cultiyation,  when  one  takes  into  consideration  the  vast  area  of  the  Territory, 
the  arable  lands  are  by  no  means  insignificant.  I  am  unable  from  any  available  sta- 
tistics to  obtain  authentic  data  as  to  tbe  exact  area  of  the  counties  under  cultiva- 
tion and  in  process  of  being  reclaimed.  Of  the  total  area  of  the  Territory, 
embracinfi:  some  22,500,000  acres,  considerably  less  than  one-half  per  cent  is  arable 
land.  Of  the  arable  lauds  more  than  one-fourth  of  a  million  acres  are  under  canal 
irrigation  at  the  present  time,  and  witb  the  canals  in  process  of  construction  this 
area  will  soon  be  greatly  augmented.    The  arable  lands  of  the  Territory  are  in  the 


Digitized  by 


Google 


8  REPORT   OF   THE   GOVERNOR   OF   ARIZONA. 

aggregate  greater  than  the  total  area  of  the  smaller  of  the  New  England  States,  and 
a  large  pomon  of  these  lauds  will  at  no  distant  date  come  under  cultivation. 

When,  in  connection  with  this,  we  take  into  consideration  the  fact  that  under 
proper  irrigation  much  more  can  be  produced  in  a  given  time  than  on  an  equal  area 
m  a  non-irrigated  region,  we  begin  to  get  some  notion  of  the  valne  of  our  agricul* 
tural  lands. 

The  agricultural  development  in  Arizona  is  rapidly  giviujo^  stability  to  our  present 
population,  which  is  in  marked  contrast  with  the  population  of  the  Territory  ten 
years  or  more  a^o.  Our  population  is  fast  becoming  communities  of  homes,  and  the 
nomadic  miner  is  no  longer  the  most  important  personage  in  our  commonwealth. 
The  diversity  of  soil  and  climate  is  so  varied  that  a  great  variety  of  crops  may  be 
produced,  varying  from  semitropical  plants  to  plants  usually  grown  in  colder  por- 
tions of  the  temperate  zone. 

Of  the  arable  lands  now  under  cultivation,  approximately  280,000  acres  are  in  Salt 
River  Valley.  This  valley  is  of  wide  extent,  practically  level  and  perfectly  situated 
for  irrigating  on  a  large  scale  from  canals.  Canals  at  Yuma  and  elsewhere  are  now 
in  process  of  construction,  which,  when  complete,  will  add  materially  to  the  agricul- 
tural interests  of  the  Territory. 

The  live  stock  interests  have  been  greatly  improved  during  the  past  few  years, 
largely  through  agricultural  development.  Until  recently  all  cattle  and  other  stock 
produced  in  me  Territory  were  grazed  upon  our  35,000,000  to  40,000,000  acres  of 
grazing  lands  and  sold  directly  from  the  range.  With  the  development  of  irriga- 
tion and  the  advent  of  mixed  husbandry  much  of  onr  stock  is  fattened  on  alfalfa, 
sorghum,  and  other  products  of  the  farm  and  placed  upon  the  market  at  a  greatly 
increased  weight  aud  at  a  higher  price. 

Swine  are  fattened  on  growing  alfalfa  in  Salt  River  Valley  and  elsewhere  in  large 
numbers,  a  little  grain  being  fed  prior  to  marketing.  Although  Arizona  is  largely  a 
gazing  Territory  with  many  millions  of  dollars  invested  in  her  stock,  general  farm- 
ing or  mixed  husbandry  is  rapidly  taking  an  important  place  and  at  no  distant  day 
wul  become  the  occupation  of  a  majority  of  our  population.  During  the  period  of 
agricultural  development  the  poor  methods  employed  in  tilling  the  soil  militate 
against  the  best  success  with  agricultural  and  horticultural  crops.  With  better 
cultivation  and  closer  attention  to  the  application  of  water  in  irrigation,  larger  and 
better  crops  will  be  realized.  In  most  cases  a  smaller  acreage  with  closer  attention 
to  time  of  planting  and  cultivating  will  produce  better  and  more  than  a  larger  acre- 
age when  handled  as  it  is  at  present. 

Among  the  many  agricultural  and  horticultural  products,  the  following  are  worthy 
of  consideration: 

New  Crops. 

the  sugar  beet. 

Prof.  A.  J.  McClat^hie,  who  has  charge  of  experimental  work  with  sugar  beets  in 
Arizona  at  the  present  time,  writes  as  follows : 

**(1)  Can  sugar  beets  of  good  quality  and  satisfactory  size  be  grown  in  the  Salt 
River  Valley  f  (2)  At  what  time  or  timVs  of  the  year  should  the  seed  be  sown  f  (3) 
What  methods  of  irrigation  and  culture  should  be  followed  in  order  to  insure  suc- 
cess f  (4)  At  what  approximate  cost  can  sugar  beets  be  raised  under  the  conditions 
existing  in  the  valley  f 

"The  first  of  these  questions  has  already  been  answered  in  the  affirmative.  By 
acting  director  of  the  experiment  station,  arrangements  were  made  with  several 
ranchers  for  the  use  of  a  plat  of  land  varying  in  size  from  one-eighth  to  throe-fourths 
of  an  acre,  and  the  supervision  of  the  preparation  of  the  soil,  the  seediug  of  the 
plat«,  and  the  entire  subsequent  care  of  them  placed  in  my  hands.  The  twelve 
plats  have  been  prepared,  seeded,  thinned,  irrigated,  hoed,  and  cnltivated  in  accord- 
ance with  the  latest  known  methods,  and  as  a  result  all  have  produced  beets  of  good 
quality,  and  on  most  of  the  plats  the  yield  will  be  satisfactory.  Although  at  this 
writing  (July  4)  the  beets  of  some  of  the  plats  are  not  fully  matured,  yet  the  recent 
samples  sent  Professor  Forl)es  for  analysis  show  a  sugar  eontent  of  from  11.3  to  16.1 
per  cent,  and  a  purity  coelilcient  of  79.7  to  88,  the  average  weight  of  the  beets  being 
about  1  pound. 

"  The  second  question  has  been  partially  answered,  and  work  now  eontemplated 
ought  to  answer  it  quiti^  fully.  It  hjis  been  found  that  good  beets  can  be  grown 
from  seed  sown  in  January,  February,  and  the  early  i)art  of  March,  and  it  is  sup- 
posed that  similar  results  will  be  found  in  the  sowing  of  seed  during  July  and 
August.  One  plat  has  already  been  seeded  during  July,  and  the  plan  is  to  seed 
others  at  intervals  for  two  months. 

"Much  has  been  determined  as  to  the  best  methods  of  irrigation  and  culture  for 
this  region,  by  the  work  already  done,  and  it  is  anticipated  that  much  more  will  be 
learned  from  the  experiments  planned  for  the  remaining  months  of  the  year. 
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'*  Upon  the  small  plate  i^rown  thus  far  it  has  not  been  practicable  to  obtain  much 
data  bearing  npun  the  fourth  question.  But  through  the  cooperation  of  the  Ari- 
zona Improvement  Company,  arrangements  have  been  made  for  raising  3  acres 
of  beets  in  one  plat  at  a  comparatiyely  small  expense  to  the  experiment  station. 
The  plan  is  to  keep  a  careful  account  of  the  labor  expended  upon  this  plat,  and  also 
a  record  of  the  amount  of  water  used  in  irrigating  it,  that  the  approximate  cost  of 
growing  beets  in  this  valley  may  be  determined. 

''The  work  done  by  the  experiment  station  this  year  ought  to  result  in  the  estab- 
lishment of  an  industry  that  will  be  a  great  benefit  not  only  to  the  Halt  River  Valley 
but  to  the  entire  Territory." 

SUPPLEMENTAL  REPORT  ON  SUGAR  BBKT. 

"As  stated,  the  work  with  sugar  beets  this  year  has  been  on  a  small  number  of 
plats  of  larger  area,  under  the  care  of  an  expert  in  beet  culture  and  in  the  most 
favorable  situations  that  could  be  found.  The  variety  of  beets  planted  in  nearly  all 
cases  is  the  Klein  Wauslebener,  which  was  found  last  year  to  give  best  results;  aud^ 
furthermore,  the  work  has  been  concentrated  in  the  vicinity  of  Phd'nix  and  Tempe, 
Ariz.  The  results,  as  were  expected,  are  much  better  by  reason  of  these  precautions, 
as  is  shown  in  the  following  table.  This  table,  among  other  data,  gives  the  results 
of  analyses  made  within  the  space  of  about  a  month  during  the  latter  part  of  July 
and  first  part  of  August,  at  which  time  the  beets  seem  most  generally  mature.  When 
we  remember  that  the  ideal  sugar  beet  weighs  about  li  pounds,  contains  not  less 
than  12  per  cent  of  sugar  and  has  a  purity  of  not  less  than  80,  it  will  at  once  be  seen 
that  the  above  results  are,  in  most  instances,  of  eminently  high  character.  In  but 
one  case  does  the  percentage  of  sugar  in  the  beet  fall  below  12  and  in  but  few  case's 
does  the  purity  fall  seriously  below  80.  In  some  cases  the  results  are  remarkably 
excellent.  For  instance,  the  analysis  of  beets  from  the  Indian  school,  near  Phcenix, 
weighing  17  ounces,  containing  14.8  per  cent  sugar  in  the  beet  with  a  purity  of  89.1, 
is  an  unusually  fine  commercial  article. 

"These  results,  taken  as  a  whole,  are  a  vast  improvement  over  those  obtained  last 
year  and  give  us  grounds  for  believing  that  the  experiments  will  end  in  a  favorable 
solution  of  the  problem  of  sugar-beet  agriculture  in  the  Salt  River  Valley.  The 
work  is  OB  yel  by  no  means  finished,  but  by  the  end  of  this  year  we  will  be  able  to 
state  pretty  certainly  as  to  the  feasibility  of  beet  culture  in  this  locality. 


Grower. 


jWeightof  Sugar  in 
'    beetii.         beets. 


t  Ounces. 

Indian  School,  PbcpBix 17 

Canaigre  Kanch,  Phcsnix 11 

1>> I  14i 

W.  J.  Mnrphy  Ranch,  Phcenix ....  I  11^ 

ChriatY  I&tDch,  Phtpnii i  17 

6re«r  Kanch,  Phcenix |  15 

Fowler  bros.  Ranch.  Phtpnix 17| 

Fowler   Bros.    Ranch,    Phasnix, 

(earlier  planting) 13 

P.  A .  Hoagh  Ranch,  Tempo 16j 

Experiment  Station  Phoenix ;  20 

Do '  17 

Do I  lOi 

TucaonPlat '  13 


Fer 


Purity. 


j  Date  of     Date  of  i 
jplantin;?.;  analyttlB. 


cent.  > 

ii.8 ; 

14.7  I 

13.3  ' 

15.8  j 
14.2 

11.1  I 

15.2  I 

12.4  i 

13.4  : 

12.3  I 
12.5 
14.1  ' 


89.1  • 
85.3 
82.2 
82.1 
78.7  . 
75.5  I 
77.3  I 

75.5 
77.4 

83.8 
78.8 
8U.9 
80.0 


1898 
Feb.  L'l 
Feb.  22 
...«lo... 
Feb.  24 
...do... 
Feb  25 
Mar.     1 

Jan.  — 
Mar.  14 
Feb.  26 
Feb.  28 
Mar.  24 
Jan.    - 


1 


1898  I 
July  19 
July  20 
Auff.  9 
Jiilv  23 
July  27  I 
July  17 
July    9 

Aug.  1 
Aug.  3 
July  19 
...do... 
...do.... 
July  30 


Soil. 


Heavy  clay. 
Sandy  soil. 
Heavy  loam. 
Sandy  loam. 
Heavy  loam. 
Sandy  loam. 
Heavy  clay. 

Clay. 

Heavy  loam. 
Heaivy  clay. 
Sandy. 
Do. 
Clay  loam. 


CANAIGRE. 

Prof.  R.  H.  Forbes  writes  as  follows  in  relation  to  Canaigre : 

'^  Canaigre,  known  to  botanists  as  Rumex  hymenosepalus,  is  a  native  of  the  arid 
southwestern  part  of  the  United  States  and  adjacent  Mexico.  In  this  region  it  has 
long  been  known  and  used  by  the  Indians  and  the  Mexicans  for  the  purpose  of  tan- 
ning leather  and  to  some  extent  also  medicinally.  At  various  times  within  the  past 
twenty  years  casual  attention  had  been  given  to  this  plant  by  various  collectors  and 
chemists,  but  it  was  not  until  1891  that  the  Arizona  Experiment  Station  beji^an  the 
work  of  its  investigation  in  real  earnest.  The  publications  issued  by  this  station  at 
various  times  resiuted  in  attracting  commercial  attention  to  the  plant.  Various 
experiments  of  a  commercial  nature  established  its  usefulness  for  the  purpose  of 
tanning  various  grades  of  leather.  It  is  of  special  value  in  connection  with  cheax)er 
tannages^  such  as  hemlock,  for  the  purpose  of  giving  weight,  pliability,  and  tough- 
ness to  the  leather.  It  is  capably  of  producing  special  grades  of  leather  of  particu- 
lar excellence,  such  as  enameled,  patent,  dashboard,  and  high-grade  upper  leathers. 
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**  Viewed  as  a  commercial  proposition,  canaigre  is  certainly  attractive.  Tannic 
acid,  upon  which  the  production  of  leather  depends,  is  obtained  from  the  barks  of 
various  kinds  of  trees,  especially  chestnut,  oak,  and  hemlock.  These  forests,  once 
destroyed,  require  many  years  for  replacement,  if  in  fact  they  are  ever  allowed  to  grow 
again.  Canaigre,  however,  is  an  annual  or  biennial  crop,  so  that  tannic  acid,  which 
as  a  staple  should  rank  almost  with  meat,  flour,  or  iron,  should  be  produced  by  agri- 
cultural methods  quite  as  immediately  remunerative  as  those  employed  in  the  pro- 
duction of  other  staples.  The  green  root  contains  from  8  to  12  per  cent  tannic  acid, 
which  is  25  to  35  per  cent  in  the  dry  material.  The  plant  is  a  winter  nrower,  and 
on  this  account  should  result  in  the  irrigation  of  great  areas  in  the  arid  southwest 
hitherto  unreclaimed.  This  is  because  water  for  irrigation  is  much  more  abundant 
in  winter  than  in  summer. 

*^  This  is  a  crop  which  is  particularly  suited  for  operations  on  a  large  scale,  it  being 
possible  to  manage  it  almost  entirely  by  machinery.  For  this  reason  it  is  likely  that 
it  will  be  controlled  by  large  companies  owning  extensive  tracts  of  land,  extract 
factories,  and,  possibly,  tanneries  also. 

''Various  commercial  ventures  have  been  made  with  this  plant  up  to  the  present 
time.  The  Anglo-American  Canaigre  Company  has  about  2,300  acres  near  Tempe, 
Ariz.;  various  companies  have  about  2,000  acres  in  southern  California;  a  large 
enterprise  is  just  beginning  operations  in  central  New  Mexico,  and  various  other 
experimental  plantations  have  been  started  in  Virginia,  Florida,  Texas,  Sandwich 
Islands,  Italy,  and  elsewhere.  As  a  result  of  these  ventures  up  to  date,  it  has  been 
pretty  clearly  demonstrated  how  to  manage  the  crop,  and  the  confidence  with  which 
the  companies  are  proceeding  with  their  operations  augurs  well  for  the  commercial 
ftiture  of  this  industry." 

THE  DATE  PALM. 

Several  years  ago  the  Department  of  Agriculture  imported  and  distributed  to  va- 
rious^ localities  in  the  arid  regions  of  the  Southwest  a  number  of  date  palms.  These 
palms  were  from  the  date  centers  of  the  Old  World,  and  were  supposed  to  be  suckers 
from  trees  of  reeoguized  merit.  Nine  of  these  imported  palms  are  now  growing  on 
the  experimental  station  farm  at  Phoenix,  some  of  them  measuring  from  18  to  20  feet 
in  height.  Two  are  in  fruit  this  year.  Previously  to  this  importation,  seedling 
palms  were  in  bearing  in  Salt  River  Valley  and  other  portions  or  southern  Arizona 
for  a  number  of  years.  A  number  of  seedlings  have  produced  fruit  of  fair  quality 
and  as  much  as  300  pounds  to  the  tree. 

In  no  portion  of  the  United  States  does  the  date  palm  do  so  well  as  in  southern 
Arizona.  In  its  native  home  the  date  palm  is  a  tree  of  the  desert,  and  by  nature 
requires  a  high  temperature  for  at  least  nine  months  of  the  year.  It  will  withstand 
great  digressions  in  temperature,  and  will  come  through  the  winter  without  serious 
harm  where  the  temperature  falls  as  low  as  15*^  F.  below  freezing.  Experience  has 
already  demonstrated  that  a  climate  fatal  to  the  orange  and  lemon  is  not  fatal  to  the 
date  palm. 

The  growing  of  dates  in  Arizona  is  a  new  industry  and  has  been  described  at  con- 
siderable length  in  Bulletin  No.  29,  recently  issued  by  the  Arizona  Experiment  Sta- 
tion. Seedling  dates  have  fruited  in  Arizona  when  but  five  years  from  seed  and  have 
produced  from  200  to  300  pounds  of  fruit  when  seven  years  of  age.  Seeds  planted 
in  the  garden  or  elsewhere,  where  there  is  snfficient  moisture,  will  germinate  and 
jpow  into  trees  without  attention.  From  the  results  obtained  in  the  growing  of 
feedlin^B  and  in  the  imported  dates  at  Phoenix,  there  is  every  prospect  to  believe 
that,  with  the  importation  of  a  number  of  approved  varieties  firom  which  suckers 
may  be  obtained,  a  new  industry  may  be  built  up  in  southern  Arizona  which  will  be 
so  vast  importance  to  the  Territory. 

The  value  of  dates  imported  in  1891  was  $661,596.41,  and  it  is  reasonable  to  expect 
that  in  time  a  considerable  portion  of  the  dates  consumed  in  this  country  will  be 
produced  in  the  interior  arid  regions  of  the  Southwest,  of  which  southern  Arizona 
IS  the  center.  The  climatic  and  soil  conditions  of  southern  Arizona  almost  parallel 
the  climatic  and  soil  conditions  of  northern  Africa.  One  fruit  ranch  in  Salt  River 
Valley  has  growing  upon  it  at  the  present  time  more  than  300  date  palms.  As  yet, 
however,  only  a  small  percentage  are  in  bearing.  As  these  dates  are  all  seedlings,  it 
is  likely  but  a  small  percentage  will  produce  edible  fruit.  It  is  worthy  the  atten- 
tion of  the  Government  to  make  an  importation  of  approved  varieties  of  date  palms 
for  southern  Arizona  and  in  sufficient  quantity  to  put  this  industry  upon  a  substan- 
tial basis.  It  is  to  be  regretted  that  growers  are  under  the  necesslt^y  of  planting 
seedlings,  when  the  chances  are  so  remote  that  fruit  of  good  quality  will  result. 

Some  Othkr  New  Crops. 

In  addition  to  the  plants  noted  above,  quite  a  number  of  varieties  of  economic  plants 
heretofore  not  tested  in  Arizona  have  this  year  been  grown  on  the  grounds  of  the 
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experiment  station.  In  the  case  of  the  most  of  these  it  is  too  early  as  yet  to  give  the 
results.  Cowpeas  sowed  March  14  grew  well,  and  at  the  end  of  Jnne  are  maturing 
a  heavy  crop  of  seed.  Ninety-eight  varieties  of  Russian  melons  were  planted.  At 
the  end  of  June  some  of  them  are  maturing,  and  several  give  promise  of  being  valu- 
able additions  to  the  melons  of  Salt  River  Valley,  the  region  being  especially  adapted 
to  the  growing  of  early  melons.  A  Turkestan  alfalfa,  said  to  possess  great  drought- 
resisting  powers,  is  being  tested  at  the  station. 

Among  the  most  promising  of  new  forage  plants  are  the  Australian  salt  bushes,  a 
species  of  Airiplex.  A  number  of  species  of  the  same  genus  are  indigenous  to  Arizona, 
and  in  many  localities  constitute  much  of  the  native  fora<;e.  As  yet  these  Austra- 
lian plants  have  oqly  been  grown  on  small  areas,  but  it  has  been  demonstrated  that 
they  will  thrive  under  very  adverse  conditions,  and  upon  soil  containing  considerable 
saline  matter.  It  has  also  been  demonstrated  expeiimen  tally  that  ramie,  the  well- 
known  fiber  plant,  will  grow  well  in  Arizona. 

Cotton  has  been  grown,  in  a  small  way,  for  years  in  portions  of  Arizona.  Some 
years  ago  the  native  population  grew  sufficient  cotton  to  supply  local  demands, 
the  product  being  manufactured  into  the  coarser  grades  of  cloth  by  the  Mexicans. 
It  has  been  well  demonstrated  that  cotton  will  make  a  good  crop  in  the  irrigated 
portions  of  southern  Arizona. 

For  many  years  the  Mexicans  have  grown  small  patches  of  sugar  cane  near  Tucson 
and  Phflpnix  for  their  own  consumption.  H.  W.  Blaisdell,  of  the  Yuma  Light  and 
Power  Company,  has  recently  been  experimenting  with  a  view  to  the  culture  of  the 
cane  on  a  large  scale.  A  sample  of  his  product,  analyzed  during  the  past  year  by 
the  chemist  of  the  experiment  station,  was  found  to  contain  10.9  per  cent  of  cane 
sugar,  with  a  water  content  of  75.2  per  cent.  In  both  these  figures  the  cane  is  about 
the  same  as  the  average  article  from  Louisiana,  which,  from  a  recent  report,  appears 
to  contain  from  75  to  79  per  cent  of  water  and  from  8  to  11  per  cent  of  cane  sugar. 

Tobacco  ^rows  well  in  all  parts  of  Arizona  under  irrigation.  A  number  ot  wild 
species  are  indigenous  to  the  Territory.  It  has  been  grown  for  many  years  by  the 
Mexican  population  for  local  consumption.  Growers  obtain  12  to  12^  cents  per  pound 
for  the  cured  product  from  local  manufacturers,  who  make  it  up  mostly  for  the  Mexi- 
can trade. 

Many  varieties  have  been  grown  by  the  experiment  station  and  for  experimental 
purposes,  manufactured  into  smoking  tobacco  and  cigars.  No  thorough  tests  of 
methods  of  curing  have  as  yet  been  made ;  however,  it  has  been  demonstrated  that 
a  good  quality  of  both  chewing  and  smoking  tobacco  may  be  grown  in  Arizona. 

Some  Staple  Crops. 

ALFALFA. 

In  no  section  of  the  United  States  does  alfalfa  make  a  better  growth  than  in  the 
irrigated  portions  of  Arizona.  Either  green  or  cured  as  hay,  the  nutritive  qualities 
of  alfalfa  are  surpassed  by  few  other  plants.  Domestic  animals  of  all  kinds  relish, 
and,  in  many  cases,  become  fat  upon  the  dry  hay  alone,  and  cows  kept  upon  it  pro- 
duce milk  of  good  quality  and  in  considerable  quantity.  Not  only  is  it  our  most 
valuable  pasture  and  hay-producing  plant,  but  as  a  renovator  and  enricher  of  the 
soil  it  has  no  equal. 

The  long  roots,  which  penetrate  the  soil  to  great  depth,  gather  food  elements  from 
depths  where  no  other  plants  of  like  nature  penetrate,  and  as  a  gatherer  of  nitrogen 
it  IS  not  excelled.  These  food  elements  are  stored  in  the  plant,  and  as  the  plant 
decays  are  given  up  to  succeeding  crops.  If  sufficiently  irrigated,  alfalfa  will  pro- 
duce a  good  growth  upon  any  of  our  soils.  Even  high  mesa  soil,  with  hard,  caliche 
subsoil  a  few  inches  from  the  surface,  will  produce  several  crops  of  hay  in  a  single 
season  when  given  sufficient  water.  As  a  pasture  plant  in  southern  Arizona  it  pro- 
vides green  food  throughout  the  vear.  In  most  sections  of  the  Territory  two  or 
three  crops  of  hay  are  cut  during  the  season,  and  the  field  pastured  during  the  re- 
mainder of  the  year.  In  some  instances  five  cuttings  have  been  made  from  May  to 
October.  The  cost  of  putting  alfalfa  hay  into  the  stack  is  estimated  from  $1.75  to 
$2.25  per  ton,  while  the  total  expense  of  the  baled  hay  ready  for  market  is  estimated 
at  $4.50  x>er  ton.  As  an  illustration  of  the  magnitude  of  the  Arizona  alfalfa  crop  from 
March  1,  1898,  to  June  1,  1898,  627  carloads  of  hay,  much  of  which  was  alfalfa,  was 
shipped  from  Salt  River  Valley  to  points  outside  the  Territory  over  the  M.  and  P.  R.  R. 
alone,    lliis  hay  sold  on  board  cars  at  Salt  River  Valley  at  from  $9  to  $10  per  ton. 

Many  of  the  better  hay  ranches  of  southern  Arizona  are  netting  the  farmers  this 
year  from  $20  to  $30  per  acre. 

Arizona's  extensive  alfalfa  fields  offer  fine  opportunities  for  the  fattening  of  range 
stock,  and  the  stockmen  of  the  Territory  have,  during  the  past  few  years,  taken 
advantage  of  the  opportunities  ofi'ered  and  have  fattened  thousands  of  cattle  in  the 
valleys,  receiving  substantial  benefits,  and  at  the  same  time  adding  a  new  and  profit- 
able soarce  of  income  to  the  farmer. 
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Each  year  is  adding  largely  to  the  acreage  and  amount  of  wheat  produced  in 
Arizona.  As  it  is  largely  a  winter  and  spring  crop,  maturing  before  the  extremely 
dry  weather  and  corresponding  scarcity  of  water,  it  is  grown  extensively  in  many 
portions  of  the  Territory.  Large  flouring  mills  at  Phcpuix,  Terape,  and  Tucson  are 
supplied  by  Arizona-grown  wheat.  On  a  single  ranch  in  Maricopa  County  the  past 
seasoD  some  2,000  acres  were  grown.  Several  experimental  plats  of  foreign  wheat 
were  grown  this  year  at  the  experiment  station  which  yielded  from  29  to  4§  bushels 
per  acre.  The  average  yield  for  Maricopa  County  is  estimated  at  from  20  to  30 
bushels  per  acre. 

BARLEY. 

The  large  acreage  of  barley  produced  in  Arizona  is  to  considerable  extent  cut 
before  maturity  and  made  into  hay.  The  yield  per  acre  the  past  reason  has  been 
from  li^  to  3  tons  per  acre.  This  hay  has  met  a  ready  sale  in  the  field,  when  baled, 
at  from  $10  to  $11  per  ton.     The  yield  of  grain  per  acre  is  from  30  to  50  bushels. 

OATS. 

I 

Oats  are  only  raised  to  a  limited  extent,  and  when  grown  are  usually  out  before 
maturity  and  made  into  hay.  In  the  small  valleys  in  northern  Arizona  the  oat  crop 
is  of  considerable  imi)ortance,  the  yield  frequently  being  60  or  more  bushels  to  the 
acre. 

CORN. 

It  is  only  within  the  past  few  years  that  it  has  been  known  that  fine  crops  of  corn 
may  be  grown  in  the  warmer  regions  of  Arizona.  Large  crops  of  this  product  are 
annually  grown  on  the  upper  Gila,  in  Graham  County,  and  the  acreage  in  Maricopa 
County  is  annually  increasing.  In  order  that  the  grain  may  properly  fill,  com  must 
be  planted  in  July,  or  safficiently  late  that  in  maturing  it  will  just  escape  the  fall 
frosts.  The  poor  varieties  of  Mexican  corn  formerly  grown  in  Arizona  are  giving 
way  to  the  improved  white  dent  varieties  from  the  North  and  East.  Our  seasons 
are  sufficiently  long  to  grow  a  crop  of  corn  after  harvesting  a  crop  of  wheat  or  barley. 

BOOT  CROPS.   VEGETABLES.  ETC. 

Nearly  all  varieties  of  root  crops  are  grown  in  Arizona.  The  wild  potato  is  indig- 
enous to  the  mountain  regions.  In  the  many  small  valleys  throughout  the  moun- 
tains of  the  Territory  enormous  crops  of  potatoes  are  raised  with  a  minimum 
amount  of  labor  and  expense.  During  portions  of  the  year,  in  the  irrigated  por- 
tions of  southern  Arizona  potatoes  are  raised  in  sufficient  quantity  to  supply  the 
local  demand. 

Market  gardeners  in  the  vicinity  of  the  larger  towns  and  villages  grow  vegetables 
during  every  month  of  the  year.  Cauliflower  and  cabbage  are  raised  in  large 
quantities,  maturing  in  the  early  spring  and  shipped  to  Eastern  markets.  Water- 
melons are  ready  for  market  thelatter  part  of  June  or  early  July.  Sweet  potatoes 
are  raised  in  considerable  quantities  and  are  very  productive.  Peanuts  have  been 
raised  in  ({uantity  by  a  few  farmers,  and  upon  the  lighter  soils  are  very  productive 
and  of  superior  quality. 

FRUITS  AND  NUTS. 

In  the  northern  part  of  the  Territory  apricots,  peaches,  nectarines,  grapes,  and 
apples  of  surpassing  quality  are  grown,  but  only  in  limited  quantities.  The  Medi- 
terranean grapes  have  been  grown  and  shipped  from  Arizona  for'yt^ars.  For  two  sea- 
sons varieties  of  grapes  of  the  Eastern  ITuited  States  have  fruited  well  upon  the  Experi- 
ment Station  grounds.  Ai>ri('ot8  and  grapes  are  shipped  in  large  quantities  from  the 
Salt  Kiver  Valley,  the  fruit  going  out  fresh  and  dry.  The  improved  varieties  of 
oranges  grown  in  Arizona  are  very  attractive  because  of  their  bright  color  and  clean 
appearance.  Arizona  possesses  an  adv'^antage  over  other  regions  in  growing  oranges 
and  other  fruit  because  of  early  maturing,  the  fruit  being  ready  for  market  in 
advance  of  the  same  varieties  in  other  localities.  Strawberries  ripen  in  every 
month  of  the  year  in  Salt  River  Valley.  One  grower  in  this  section  reports  having 
gathered  two  tons  of  berries  from  less  than  half  an  acre  of  ground.  The  home  mar- 
ket has  thus  far  absorbed  nearly  all  the  crop.  There  is  room  for  growing  strawber- 
ries for  shipment  to  distant  markets.  Figs  grow  luxuriantly  throughout  the  s(mthern 
part  of  the  Territory,  and  wherever  there  is  a  sufficient  supply  of  water  given  them 
they  bear  profusely.    A  number  of  varieties  have  been  grown,  and  many  of  them 
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do  well.  The  Japanese  pluniB  continae  to  lead  in  productiveness,  and  are  of  good 
quality.    They  escape  frosts  better  than  other  varieties. 

Almonds  have  been  grown  for  some  years  in  southern  Arizona,  but  the  crop  has 
proved  very  uncertain  on  account  of  late  spring  frosts.  This  year,  however,  the 
orchards  are  as  a  rule  lo^ided  with  fruit,  and  the  prospects  are  that  a  full  crop  will 
be  realized. 

From  an  agricultural  and  horticultural  standpoint  the  present  year  will  be  one  of 
the  most  prosperous,  if  not  the  most  prosperous,  ever  experienced  by  the  farmers  of 
Arizona. 

GENERAL  OBSERVATIONS  ON  THE  FLORA  OF  ARIZONA. 

There  are  but  few  States  in  the  Union  that  have  a  more  varied  flora 
than  Arizona.  The  Sonorean  character  of  much  of  the  southern  por- 
tion of  the  Territory,  with  a  maximum  amount  of  sunshine  and  a  mini- 
mum rainfall,  is  productive  of  vegetation  not  found  elsewhere  in  the 
United  States.  The  high  plateau  of  the  north  and  numerous  mountain 
ranges,  which  break  the  surface  of  our  southern  plains,  ranging  from  a 
few  hundred  to  thirteen  thousand  feet  above  sea  level,  are  productive 
of  all  degrees  of  climate,  from  the  extreme  heat  of  the  lower  valleys  to 
that  found  at  the  summit  of  the  San  Francisco  mountains,  where  snow- 
banks remain  as  late  as  August.  Going  hand  in  hand  with  this  varia- 
tion in  climate  is  an  equal  variation  in  plant  life. 

The  flora  of  the  Colorado  plateau  and,  to  a  considerable  extent,  of  the 
many  mountain  ranges  south  of  this  plateau,  is  strikingly  similar  to 
that  of  southern  Colorado  and  Utah.  Here,  among  trees,  are  found 
pines,  junipers,  oaks,  firs,  balsams,  and  poplars.  At  the  higher  eleva- 
tions the  valleys  are  usually  well  covered  with  perennial  grasses. 

All  of  southern  and  central  Arizona,  with  the  exception  of  the  higher 
mountains,  has  a  flora  entirely  difl^'erent.  Succulent  plants,  including 
cacti,  yuccas,  and  agaves,  are  here  the  most  conspicuous  forms  of  plant 
life.  The  plains  are  for  the  most  part  more  or  less  thickly  covered  with 
a  great  variety  of  shrubs  and  bushes,  in  the  protection  of  which  many 
annuals  and  the  weaker  perennials  find  a  home.  Many  of  these  shrubs 
enter  largely  into  the  forage  of  southern  Arizona,  and  in  seasons  of 
extreme  drought,  to  a  great  extent,  take  the  place  of  the  grasses, 
other  annuals,  and  small  perennials,  which  under  normal  conditions  con- 
stitute the  greater  portion  of  our  forage.  The  greasewood  or  creosote 
bush  grows  in  abundance  on  the  driest  of  our  plains  and  is  the  most 
conspicuous  and  widesinead  shrub  of  the  Territory.  The  water  courses 
are  lined  with  quite  a  variety  of  trees,  the  mesquite,  cottonwood,  wil- 
low, sycamore,  and  ash  being  the  moat  abundant  and,  in  the  order  named, 
probably  of  greatest  economic  importance. 

At  first  sight  there  is  a  wonderful  sameness  about  the  flora  of  the 
plains,  which  has  not  escaped  the  notice  of  casual  observers.  The  uni- 
form, sage-green  character  of  the  foliage,  with  the  great  preponderance 
of  red  and  yellow  flowers,  argues  to  the  unscientific  mind  but  few 
species.  This  is  a  misconception,  as  the  flora  of  the  plains  is  an  exceed- 
ingly varied  one,  the  great  number  of  species  only  resembling  each 
other  in  color  of  foliage  and  in  other  superficial  characters.  The  monot- 
onous character  of  the  flora  disappears,  in  a  great  measure,  when  on 
examination  these  plants,  so  uniform  in  general  appearance,  are  found 
to  include  a  large  number  of  genera  and  species  only  differing  from  one 
another  in  the  small  variations  compatible  with  their  environment. 
These  plants,  as  a  rule,  have  diminutive  or  no  leaves;  hence  the  evapo- 
rating surface  is  brought  down  to  the  minimum.  During  the  rainy  sea- 
son the  tissues  become  gorged  with  water,  which  they  retain  with  won- 
derful tenacity,  enabling  them  to  withstand  many  months  of  continuous 
drought. 
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The  plants  of  the  plains  are  usually  covered  with  thorns  and  spines 
or  the  surface  of  the  leaves  and  younger  stems  are  covered  with  resins  or 
other  protective  agents.  They  have  become  toughened  and  hardened 
by  generations  of  exposure  to  heat  and  drought  and  are  able  to  with- 
stand the  direst  vicissitudes  of  their  nativity. 

The  mountain  flora  shows  a  marked  contrast  when  compared  with 
the  flora  of  the  plains.  The  greater  variations  in  the  color  of  flowers 
and  fruits,  the  deeper  green  of  the  foliage,  and  the  larger  leaves, 
reminds  one  of  the  flora  of  humid  regions.  This  difference  is  due  to 
the  usual  greater  precipitation  in  mountainous  regions  and  the  higher 
elevation  being  productive  of  a  slower  evaporation. 

The  timber  of  the  Territory  practically  belongs  to  the  mountain 
flora;  however,  a  large  number  of  both  deciduous  and  evergreen  trees 
are  scattered  over  the  foothills  and  along  the  river  courses  of  the 
southern  plains. 

A  number  of  indigenous  plants,  a  list  much  too  long  to  enumerate 
here,  have  a  local  reputation  for  their  medicinal  qualities,  many  of  them 
being  kept  for  sale  in  our  drug  shops.  It  seems  not  at  all  improbable 
on  investigation  that  in  some  of  tliese  will  be  found  meritorious 
qualities  which  will  give  them  a  permanent  place  in  our  pharmacopoeia. 

The  greater  number  of  our  weeds,  and  all  of  our  more  injurious  ones, 
are  introduced  plants  that  do  not  properly  belong  to  our  flora. 

The  value  of  canaigre,  a  plant  indigenous  to  southern  Arizona,  is 
already  quite  beyond  the  experimental  stage  and  bids  fair  to  prove  in 
the  near  future  of  considerable  commercial  importance  as  a  source  for 
tannic  acid. 

NATIVE  GRASSES   OF  ECONOMIC  IMPORTANCE. 

The  soft  and  succulent  grasses  of  the  Eastern  and  Central  States,  in 
Arizona  give  place  to  a  great  variety  of  grasses  with  short,  rigid  leaves, 
and  hard  stems  or  culms.  These  grasses  are  eagerly  eaten  by  stock, 
and  as  a  rule  contain  a  much  higher  percentage  of  nutritive  matter  than 
the  grasses  of  more  humid  regions.  As  yet  but  few  of  our  iudigeuous 
grasses,  which  number  nearly  250  species,  have  been  thoroughly  tested 
in  cultivation.  It  is  known,  however,  from  their  natural  environment 
that  many  of  them  will  grow  with  a  minimum  amount  of  moisture.  Our 
range  grasses  may  be  conveniently  divided  into  two  general  classes: 

First.  The  large  number  of  species  growing  along  rivers  and  creeks, 
in  the  vicinity  of  springs  and  tanks,  and  in  other  moist  places.  The 
most  widely  disseminated  of  these  grasses  is  the  common  salt  grass. 
This  grass,  although  inferior  to  many  others,  is,  on  account  of  its  abun- 
dance, the  most  important  forage  grass  in  many  of  the  southern  valleys. 
Two  or  three  large  species  of  the  genus  Sporobolus,  known  to  cattlemen 
as  Sacaton  grasses,  are  important  valley  grasses  of  southern  Arizona. 

Second.  The  grasses  which  grow  on  the  mesas  and  mountains  cover 
large  areas.  These  grasses  are  by  fixr  the  more  important,  as  they 
constitute  the  greater  portion  of  the  grass  forage  of  the  Territory  and 
include  those  recognized  by  stockmen  as  mesquite  grass,  gramma, 
needle  grass,  and  gietta.  The  greater  number  of  these  grasses  are 
perennials,  having  hard,  wiry  leaves  and  stems,  but  very  nutritious  and 
usually  well  liked  by  all  classes  of  stock.  They  grow  rapidly  after  the 
summer  rains  and  provide  fine  forage  for  the  fall  and  winter  months. 

Much  of  the  fall  forage  consists  of  a  variety  of  annual  grasses  known 
as  six  weeks  grass,  from  the  fact  that  they  spring  into  existence,  grow 
and  mature  in  from  four  to  six  weeks.  These  grasses  appear  after  the 
summer  rains  and  soon  cover  the  plains  with  a  more  or  less  luxuriant 
growth  of  valuable  forage.    Drying  on  the  ground  and  containing  an 
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abundance  of  seed,  they  retain  a  high  percentage  of  their  nutritive 
qualities  for  months  after  maturing  and  are  a  large  part  of  the  forage 
during  the  winter  months. 

The  frequency  of  the  summer  rains  during  the  past  two  years,  gen- 
erally throughout  the  Territory,  and  the  greatly  diminished  number  of 
cattle  on  the  range,  have  brought  the  natural  pasturage  into  better 
condition  than  it  has  been  for  several  years  so  far  as  grass  forage  is 
concerned. 

Overstocking  has  a  tendency  to  kill  out  the  better  grasses,  and  when 
this  is  augmented  by  one  or  more  dry  seasons,  the  range  is  several  years 
in  regaining  its  normal  condition.  Many  of  our  grasses  grow  in  isolated 
bunches  or  scattered  about  here  and  there,  only  a  few  culms  in  a  place. 
These  are  the  grasses  that  suifer  from  close  cropping,  for  when  the  top 
is  continually  eaten  to  the  ground  no  seeds  are  matured,  and  the  roots 
gradually  die  or  are  trampled  out  by  horses  and  cattle. 

FOKAGE  PLANTS  OTHER  THAN  GRASSES.. 

Probably  in  no  other  portion  of  the  United  States  do  we  find  so  great 
a  variety  of  plants,  other  than  grasses,  which  may  properly  be  termed 
forage  plants.  In  many  localities,  during  a  portion  of  the  year,  grasses 
add  but  little  to  the  forage.  Cattle  subsist  largely  upon  the  foliage  of 
the  mesquite,  buck  brush,  white  sage,  pig  nut,  salt  bush,  and  other 
shrubs  and  hardy  perennials,  many  of  which  provide  excellent  forage. 

Several  plants  belonging  to  the  genus  Atriplex,  closely  related  to  the 
celebrated  Australian  salt  bush,  recently  introduced  into  the  arid  regions 
of  the  Southwest  for  purposes  of  forage,  are  abundant  throughout  south 
and  central  Arizona.  i 

The  leaves  and  ripened  pods  of  mesquite  are  valuable  forage.  The 
beans,  according  to  the  report  of  Dr.  Lowe,  contain  about  30  per  cent 
of  grape  sugar,  are  very  fattening,  and  readily  eaten  by  both  horses 
and  cattle. 

We  have  another  tree  somewhat  similar  to  the  mesquite,  known  as 
the  screwbean,  but  smaller  and  less  abundant.  In  some  localities  it 
also  provides  excellent  forage. 

During  late  winter  and  early  spring,  or  in  periods  of  extreme  drought, 
when  grasses  become  scant,  the  value  of  this  class  of  forage  becomes 
apparent.  It  is  a  means  of  keeping  stock  alive  and  in  growing  condi- 
tion when  without  it  they  could  not  subsist.  As  the  greater  number 
of  these  plants  are  evergreen  shrubs  they  are  fed  upon  to  some  extent 
during  all  periods  of  the  year.  However,  it  is  only  in  times  of  necessity 
that  they  become  a  large  feature  in  range  forage. 

SPECIES  OF  1DIGKNOU8  TREES. 

Arizona  has  about  seventy-five  species  of  indigenous  trees,  a  number 
excelled  by  but  few  States  in  the  XJnion.  Of  this  number  about  half 
are  evergreen,  including  a  large  number  of  species  of  pine  and  oak. 

We  have  nine  species  of  oak,  ranging  in  size  from  a  mere  shrub  to 
the  black  oak,  which  sometimes  reaches  a  diameter  of  more  than  4  feet. 
On  our  mountains  and  high  plateaus  are  found  eleven  pines,  from  our 
large  yellow  pine  to  the  small  nut  pine  of  our  southern  mountains. 
Four  willows  grow  along  our  water  courses,  and  two  cottonwoods  and 
an  aspen  find  a  home  at  varying  altitudes.  Four  junipers  cover  large 
areas  between  4,000  and  6,000  feet,  or  occur  as  isolated  specimens  on 
the  foothills  and  lower  mountains.  A  spruce,  two  firs,  a  balsam,  and 
a  cypress  mingle  with  the  higher  pines,  and  farther  down  are  found 
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two  maples,  three  ashes,  three  species  of  moantain  mahogany,  two 
ironwoods,  and  species  each  of  madroDa,  joneberry,  buckthorn,  redbnd, 
mulberry,  cherry,  walnut,  sycamore,  alder,  locust,  and  hackberry. 

The  following  are  more  southern  species,  which  extend  along  the 
water  courses  or  are  found  on  the  foothills  of  southern  Arizona,  viz  : 
Three  paloverdes,  three  arborescent  cacti,  and  one  species  each  of  soap- 
berry, screwbean,  mesquite,  and  desert  willow.  One  species  of  each  of 
the  following  genera  occasionally  reach  the  size  of  trees  in  southern 
Arizona,  viz:  Vanguelinia,  Oanotia,  Bermulia,  Koeberlinia,  and  Cow- 
ania.  Among  these  may  be  mentioned  the  Dougles  fir  (Pseudotsuga 
douglesii),  commonly  known  as  Arizona  pine,  which  reaches  its  southern 
extension  on  the  high  peaks  of  the  Arizona  mountains.  Growing  with 
the  dougles  fir  we  find  the  western  spruce  {Picea  engelmanni)^  the  white 
pine  {PinuH  fleMlis  macrocarpa)^  and  the  close  grained  foxtail  pine 
(Pinus  aristata).  The  latter  species  has  very  close  grained,  compact 
wood  and  little  resin.  In  mining  operations  it  is  valuable  for  timbering 
purposes,  but  in  Arizona  its  inaccessibility  has  rendered  it  of  little 
importance  as  yet. 

Above  9,500  feet,  where  the  forests  have  been  cut  away  or  swept 
by  fires,  the  aspen  (Populus  treinuloides)  comes  in  and  reforests  the 
denuded  districts.  Large  tracts  in  the  San  Francisco  Mountain  region 
that  in  past  years  have  been  swept  by  fires  are  now  thickly  covered 
with  a  growth  of  aspen. 

At  the  lower  border  of  the  zone  of  yellow  pine,  pin  oak  [Quercus 
gambellii),  cedar  {Juniperus  ocddentalis  monoapei'nia)^  and  jnniper 
(Juniperns  pachyphlcea)  begin  to  appear,  and  as  we  pass  below  the  belt 
of  yellow  pine  its  place  is  taken  by  a  scattered  growth  of  nut  pine, 
represented  in  Arizona  by  three  species  (Pinus  ednJis,  Pinus  mono- 
phyllay  and  Pinus  cembroides)  worthless  for  purposes  of  manufacture 
into  lumber.  These  small  pines  are  characteristic  of  the  low  moun- 
tains and  foothills  of  Arizona,  and  one  or  more  species  are  found  in 
nearly  all  the  mountains  of  the  Territory. 

Large  areas  of  the  Colorado  plateau,  below  the  pine  zone,  are  covered 
with  a  scattered  growth  of  juniper.  Mingled  with  the  pines  and  firs 
on  some  of  the  higher  mountains  are  a  number  of  deciduous  trees, 
including  a  maple  {Acer  grandidentatum)  and  a  locust  (Robinia  new 
Mexicana),  while  below  the  pines,  at  an  elevation  of  from  6,000  feet  to 
as  many  hundred,  are  more  than  forty  deciduous  and  evergreen  species 
which  may  properly  be  termed  trees,  but  nowhere,  with  the  exception 
of  mesquite,  growing  in  sufficient  proximity  to  be  termed  forests. 
Nearly  all,  however,  are  valuable  for  fuel  and  other  domestic  purposes. 

The  forests  of  southern  Arizona  are  confined  to  the  high  mountains 
and  to  the  banks  of  the  water  courses,  and  disappear  entirely  from  the 
valleys  and  low  mountain  ranges  which  constitute  all  of  the  south- 
western portion  of  the  Territory.  The  most  important  and  widely 
distributed  species,  peculiar  to  the  water  courses  of  southern  Arizona, 
is  the  mesquite  (Prosopis  julipJora.)  The  foothills  are  covered  with  a 
scattered  growth  of  palo  verde  (Parkinsonia  microphylla  and  Parkin- 
sonia  torreyana)^  mountain  mahogany  (Cercqcarpus  paroifolius  and 
Gercocarpus  ledifoli'us)  giant  cactus  [Cactus  giganteus)^  and  a  number 
of  less  conspicuous  species.  The  canyons  are  lined  with  cotton  wood 
(Populus  fremontii)y  alder  (Ahws  oblongifolia),  ash  (Fraxinus  velutina), 
willow  (Salix  nigoa  and  Salix  taxifolia)^  walnut  (Juglans  respestris)  and 
black  oak  (Quercus  emongi). 

A  number  of  rare  and  local  trees  are  found  in  portions  of  the  Territory. 
The  Arizonii  cypress  (Cupressus  arizonicus)  is  a  conspicuous  tree  in  a 
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number  of  the  high  mouutain  canyons  of  the  south  and  central  regions. 
An  ironwood  (Ostiga  knotvltonii)  is  restricted  to  the  Grand  Canyon  of 
the  Colorado,  while  an  oak  (Quercus  toumeyi)  is  only  foand  on  the  Mule 
Mountains. 

FORESTS   OP  ARIZONA. 

General  remarks. — The  forests  of  Arizona  are  sonorian  in  character, 
and  belong  to  the  interior  forest  area,  which  covers  all  that  region 
embraced  between  the  forests  of  the  Pacific  and  the  extreme  western 
limit  of  the  Atlantic  region.  The  forests  of  much  of  this  area,  when 
compared  with  those  of  more  humid  regions,  are  more  stunted  in  growth, 
fewer  individuals  to  a  given  area,  and  with  much  less  variation  in  their 
composition.  However,  the  forests  of  the  southern  portion  of  this  area, 
which  includes  Arizona,  are  h^avy,  dense,  and  valuable,  when  compared 
with  other  portions  of  the  interior  region.  In  this  Territory  the  valua- 
ble forests  are  confined  to  the  higher  portions  of  the  Colorado  plateau 
and  to  the  slopes  and  canyons  of  our  numerous  mountains.  They  attain 
their  highest  development  in  the  high  San  Francisco  Mountains,  and 
from  here  stretch  away  with  more  or  less  extended  interruptions  to 
and  beyond  the  Grand  Canyon  of  the  Colorado  to  the  north,  to  Bill 
Williams  Mountain  in  the  west,  and  southward  to  the  great  rim  where 
the  Colorado  plateau  breaks  down  to  the  southern  plains. 

To  the  southwest,  with  a  number  of  interruptions,  they  become  dense 
and  heavy  in  the  higher  ranges  of  the  White  Mountains  and  from  here 
extend  into  western  New  Mexico.  Long  arms  of  forest  area  also 
extend  into  all  the  mountains  immediately  south  of  the  Colorado  plateau, 
which  reach  an  elevation  of  more  than  7,000  feet.  The  isolated  ranges 
farther  south  are  also  timbered  above  7,500  feet.  The  great  forest  area 
embraced  in  the  Coconino  and  San  Francisco  region  is  considered  by 
our  greatest  authority  on  American  forests  as  one  of  the  largest 
unbroken  forests  in  the  United  States.  It  is  almost  entirely  of  yefiow 
pine  {Finus  ponderosa)  and  its  varietal  forms.  This  species  of  pine  is 
tlie  most  widely  disseminated  and  abundant  tree  of  the  interior  forest 
area,  and  in  Arizona,  where  it  reaches  its  highest  development,  is  prac- 
tically the  only  tree  of  commercial  importance  in  the  manufacture  of 
lumber. 

On  the  higher  mountains  of  northern  Arizona,  above  the  area  of 
yellow  pine,  are  a  number  of  tr^es  usually  considered  valuable  for 
lumbering  purposes,  but  their  restricted  area  and  inaccessibility  render 
them  as  yet  of  little  commercial  value. 

INDIGENOUS  TREES  AND  SHRUBS  FOR  SHADE  AND   ORNAMENTAL  PURPOSES. 

The  people  of  Arizona  do  not  properly  appreciate  the  value  of  nature's 
trees  and  shrubs  to  plant  about  their  homes  for  ornamental  and  shade 
purposes.  We  can  not  expect  to  bring  trees  and  shrubs  from  regions 
where  they  have  been  accustomed  to  a  humid  atmosphere  and  grow 
them  with  any  degree  of  success  in  Arizona. 

We  are  inclined  to  look  to  foreign  countries  and  other  States  for  our 
ornamental  trees  and  shrubs,  when  with  a  little  care  in  selection  we 
can  find  in  our  own  flora  a  variety  of  such  plants  that  will  grow  with  a 
minimum  amount  of  care  and  in  a  few  years  surpass  in  appearance 
anything  wUch  we  may  bring  in  from  outside.  Generations  of  exposure 
to  the  conditions  of  an  arni  region  enable  them  to  survive  and  even 
flourish  where  plants  unaccustomed  to  such  an  environment  perish. 

The  ash  is  one  of  our  most  valuable  trees  for  street  planting.  Its 
5217 2 
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growth  is  rapid  and  it  is  but  little  affected  by  insects.  The  cotton- 
wood,  although  not  so  desirable  as  the  ash,  gives  dense  shade  during 
the  summer,  grows  with  great  rapidity,  and  requires  little  care.  If  in 
planting  care  is  exercised  to  plant  only  staminate  trees,  no  cotton  will 
be  produced  and  the  chief  objection  to  them  removed.  The  desert 
willow,  a  beautiful  tree  with  catalpa-like  flowers,  one  of  the  most  grace- 
ful trees  in  America,  grows  along  the  water  courses  of  southern  Arizona, 
and  should  take  the  place  of  many  trees  which  we  now  get  from  out- 
side. 

It  is  hoped  that  the  people  of  Arizona  will  give  more  attention  to  our 
native  trees  and  shrubs,  as  they  are  more  in  harmony  with  our  sur- 
roundings and  better  adapted  to  the  purposes  of  landscape  gardening. 
Many  of  our  shrubs  are  evergreen,  while  others  have  attractive  flowers 
or  fruits.  By  proper  care  in  selection  they  are  in  the  end  much  more 
satisfactory  and  less  liable  to  die  than  imported  plants. 

SETTLEMENT   OF  LAND. 


The  following  statements  from  the  general  land  offices  at  Tucson  and 
Prescott  show  the  amount  of  land  taken  up  in  the  Territory  during  the 
past  year,  giving'^amount  of  land  covered  by  original  and  final  en^es: 

Transactions  for  fiscal  year  ending  June  SO,  1898,  in  the  United  States  land  office  at 

Tucson,  Ariz. 


Class  of  entry. 


Number  Number  of 
ofentries.      aores. 


Origlpal  entries: 

Homeetead  entries 

Excess  entries 

Preemption  entries  (town  site). 

Desert-land  entries 

Mining  applications 


140 
1 
1 

82 
5 


Total. 


Final  en  tries  : 

Homestead 

Desert  land 

Timber  culture 

Cash  (commntations) 

Mining  entries 

Forest  reserve  lien  selections  (act  Jane  4,  IftT?) . 


Total. 


Aggregate.. 


179  , 


75 
14 
2 


121 


300 


19. 


14 
73 

640 
4,955.88 

400.58 


25,286.23 


0,940.35 
2,640 

318.08 
1,277.02 

478.26 
1,272 


15,020.70 


41,206.98 


Tucson  land  district,  June  SO,  1898. 


County. 


Area  unappropriated  and  unreserved. 


Surveyed,  i  Unsurveyed. 


I  Acres. 

Apache 21,206 

Cochise ,  1,352.789 

Gila I  41,971 

Graham ;  785,044 

Maricopa j  1,144,294 

Navf^o 

Pima I  1,080,982 

Pinal ,  811,302 

Tunia I  617,685 


Aereg. 

18,009 

2.239,445 

391,930 

2,017,084 

2, 682, 686 


4, 985, 992 
2, 046, 315 
3. 869, 391 


Total. 


Area  re- 
served. 


Area  dis- 
posed of. 


Aerei.  Acres. 

39,215  ,  204,980  I 

3,592,234  '  135.077  i 

433,  901  1  745,  807  J 

2,802,128  I  1,090,000  ] 

3,826,980  193,000  i 

70,000  ! 

6,066.974  '  197,414  I 

2,867,617  ;  375,970  I 

4,487,076  110,000  I 


Aeret. 

2,805 

254,689 

31, 792 

245,872  , 

659,020  I 

**449,'6i2' 
240,913 
334.924 


:  Total  area  of 
land  surface 
'  of  the  coun* 
,  try  in  land 
!      district. 

I 


Acres. 
247,000 
3, 982, 000 
1,211,500 
4,138,000 
4, 679,  000 
70,000 
6, 714, 000 
3,474,500 
4,932,000 


Total. 


5, 856, 273  I   18, 250, 852  24, 106, 125  '  3, 122, 248   2, 219, 627 


29,448,000 
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Coimtj. 


Prescoitf  Ariz.,  land  districtf  June  SO,  1898, 


I  Area  unappropriiited  and  unreserved. 


r 


Surveyed. 


Acres. 

▲paobe 1,424,269 

Coconino 1,231,634 

GOa 41,513 

Maricopa 154,013 

Mohare M4.099 

Kavnio 1,408,386 

Yavapai \  831.634 

Yoma 


•|: 


Total I    6,075,647 


TJnanrveyed. 


Acres. 

788,877 
9,280,220 
1, 295, 600 
1. 217, 732 
6,725,054 

788,000 
8,897,968 
1,193,900 


24, 187, 851 


Total. 


Acres. 
2, 213, 146 
10,511,854 
1, 337, 113 
1,371.766 
6,709,153 
2, 196, 385 
4, 729, 602 
1,193,900 


80,262,898 


Area  re- 
served. 


Area  dis- 
posed of. 


Acres. 

3,489,399 

2,023,748 

378, 127 

40 

883.990 

3, 103, 320 

35,550 

201,600 


Total  area  of 
land  surface 
of  the  CO  an  try 
in  land  dis- 
trict. 


T 


Acres. 
1,220,455  ' 
694,898 
2,760; 
3, 215  I 
42,857 
1, 010, 295  , 
491,848 


Acres, 
6,923,000 

13, 230, 000 
1,718,000 
1,375,000 
7, 136, 000 
6,310,000 
6,257,000 
1,395,500 


9,615,774 


8,465,828  i        43,844,500 


Character  of  unappropriated  and  unreserved  laud :  Mountainous,  broken,  arid,  grazing,  and  timber 
lands. 


Class  of  entry. 


Entries. 


Homestead  entries.... 

Cash  entries 

Desert- land  entries ... 
Mineral  applications . , 

Final  homesteads 

Final  desert 

Final  mineral 


Total. 


148 
38 

6 
18 
50 

2 
21 


277 


Aores. 


20.890' 

3,950 

441 

1.360 

7,420 

819 

596 


84,976 


MININa. 

The  great  value  and  prominence  of  this  industry  in  Arizona  and  the 
phenomenal  mineral  wealth  of  the  Territory  justify  extended  consider- 
ation and  the  publication  of  thorough  and  comprehensive  information 
on  the  subject.  A  careful  study  of  the  following  report  of  Prof.  W.  P. 
Blake,  Territorial  geologist,  will  convince  the  reader  that  precious  met- 
als in  almost  inexhaustible  quantities  can  be  found  much  nearer  than 
the  far-off  Klondike: 

Distribution  of  Metallic  Wealth  in  Arizona. 


CLIMATIC  CONDITIONS. 

Arizona  is  essentially  a  mineral-producing  territory.  There  is  no  other  part  of 
North  America  of  eqnal  area  whore  probahly  such  a  variety  of  minerals  can  be 
found.  Many  of  these  minerals  are  extremely  rare  and  occur  elsewhere  but  spar- 
ingly and  as  curiosities  for  the  cabinet  of  the  mineralogist,  rather  than  in  commer- 
cial quantities,  as  in  several  instances  in  Arizona.  But  there  is  not  only  a  ^eat 
variety  of  minerals,  but  the  geological  structure  is  varied  and  comprehensive.  Kep- 
resentative  outcrops,  ridges  and  mountains,  are  found  of  nearly  oi:  all  of  the  chief 
formations  and  systems  known  to  the  science  of  geology.  And  so  far  there  has  been 
but  comparatively  little  systematic  study  of  these  formations.  The  field  is  new ; 
the  harvest  is  ready,  but  the  reapers  are  few.  This  results  partly  from  the  immensity 
of  the  distances,  the  great  scale  upon  which  the  territory  is  built,  the  absence  till 
recent  years  of  railway  trans]>ortation,  the  presence  of  blood-thirsty  savages,  now 
happily  restrained,  and  the  failure,  with  but  few  exceptions,  of  any  appropriation 
of  money  by  the  General  Government  or  by  the  Territorial  legislature  to  defray  the 
expenses  of  exploration  and  publication.  The  unparalleled  magnificence  of  such 
grand  features  of  the  earth  as  the  Canyon  of  the  Colorado  and  the  chain  of  extinct 
volcanoes  towering  above  it  have,  we  may  say,  compelled  attention  as  the  mono- 
graphs of  Powell  and  of  Dutton  may  testify.  The  rapid  reconnoissances  of  Sit- 
greaves,  of  Whipple,  of  Parke,  Emory,  Bartlett,  Grey,  and  others  are  not  forgotten, 
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bat  the  fact  remains  that  we  yet  know  but  little,  in  detail,  of  the  Btructiire  of  the 
mountain  ranges  of  Arizona,  and  of  the  treasures  they  contain. 

"An  attempt  to  show  the  geographical  distribution  of  the  mineral  wealth  of  the 
Territory  of  Arizona  results  in  the  generalized  statement  that  all  of  the  mountain 
ranges  are  mineral  bearing.  Even  the  plateau  region  of  the  northeastern  portion 
has  its  deposits  of  value  of  building  stone  and  of  coal,  and  probably  of  other  mineral 
substances  of  commercial  value."  This  statement,  penned  in  the  report  for  1896,  has 
been  notably  verified  in  the  discovery  of  deposits  of  copper  ore  north  of  Williams, 
and  extending  even  to  the  borders  of  the  (Jrand  Canyon.  But  the  chief  region  of 
occurrence  of  the  precious  metals,  of  copper,  of  lead,  and  of  other  metals  and  min- 
erals, lies  southwestward  from  the  Grand  Canyon  region  and  of  the  great  lava  dis- 
tricts around  the  extinct  volcanoes  of  the  8an  Francisco  Mountains,  whi(4i  we  may 
assume  cover  from  view  important  deposits  of  mineral  wealth.  The  uplifted  and 
strongly  scarped  and  eroded  mountain  ranges  of  the  central  and  northern  portions 
of  the  Territory  are  more  accessible  to  the  prospectors  and  reveal  their  treasures 
more  completely. 

The  chief  region  of  metalliferous  minerals  and  mines  thus  commences  on  the  north- 
west, in  Mohave  County,  at  the  sharp  bend  of  the  Colorado  River  at  Callville,  and 
it  extends  southeastward  diagonally  across  the  Territory  for  nearly  500  miles  in  a 
broad  belt  of  high  and  rugged  mountains,  including  the  Bradshaw  Mountains,  the 
Mazatzals,  the  White  Mountains,  the  Apache  and  Pinal  mountains,  the  Santa  Cata- 
line  Mountains,  the  Santa  Ritas,  Huachuehas,  the  Chiraeahuas,  tne  Dragoons,  the 
Mule  Mountains  (Tombstone),  and  other  ranges.  All  these  mountains,  with  their 
spurs  and  subordinate  parts,  are  known  as  mineral  bearing.  They  all  invite  and 
reward  faithful  prospecting.  In  support  of  this  statement  we  need  to  refer  only  to 
the  discovery  in  the  granite  rock  of  the  Dragoons,  in  1898,  of  valuable  deposits  of 
tungsten,  elsewhere  noticed  m  detail,  and  to  the  late  discovery,  also,  of  a  promising 
vein  of  the  precious  metals  upon  the  western  slope  of  the  Baboquivari  range. 

The  chief  towns,  cities,  mining  camps,  and  mining  districts  are  distributed  along 
the  course  of  these  mountain  ranges  of  central  and  southern  Arizona  in  one  broad 
belt,  extending  diagonally  across  Arizona  from  Nevada  to  Mexico.  Commencing  on 
the  northwest  end  at  the  Colorado,  we  have  in  succession  southeasterly  Mineral 
Park,  Hillside,  Congress,  Jerome,  Prescott,  Phtpnix,  Florence,  Pinal,  Globe,  Mam- 
moth, Tucson,  Tombstone,  Bisbee,  Pearce,  Arivaca,  and  Oro  Blanco.  The  Longfel- 
low copper  mines  and  others  of  Clifton  lie  upon  the  northeastern  border  of  the  belt, 
while  upon  the  southwestern  border  we  find  the  celebrated  district  of  Harquahala, 
Weaver,  Vulture,  and  many  other  districts.  Passing  farther  westward,  we  come 
upon  the  Zower  or  Piedmont  region  of  broad  and  extensive  valleys  and  plains  broken 
by  numerous  isolated  ridges  and  ranges,  all  trending  northwest  and  southeast  par- 
allel with  each  other  and  with  the  main  central  axis  of  mountains. 

These  mountain  ranges  and  valleys  fill  out  the  area  of  the  Territory  to  the  Colo- 
rado on  the  west  and  Mexico  on  the  south.    They  are  all  mineral  bearing. 

The  anoient  district  of  Castle  Dome,  celebrated  for  its  beautifully  formed  veins  of 
argentiferous  lead  ores,  lies  about  20  miles  north  of  Yuma  in  the  extreme  south- 
west comer  of  Arizona.  Silver  district,  with  very  large  veins  carrying  silver  ore, 
ad^joins  Castle  Dome  northerly,  and  there  is  a  continuous  series  of  mining  camps, 
and  locations  of  gold,  silver,  and  copper  ores  northward  along  the  Colorado  River 
to  La  Paz,  Ehrenber^,  Bill  Williams  Fork,  Mohave,  and  beyond.  And  directly 
across  the  Colorado  River  in  California,  but  tributary  chiefiy  to  the  development  of 
Arizona,  there  are  the  gold-bearing  districts  of  Picacho,  the  Blacto  Range,  and  the 
Mohave  Desert  region,  reached  by  the  Atlantic  and  Pacific  Railway. 

COMMUNICATION— TRAJJSPORtATION. 

The  great  tmnk  lines  of  railway,  portions  of  two  transcontinental  systems, 
traverse  Arizona  from  east  to  west  and  give  convenient  access  to  the  mining  regions 
on  the  north  and  on  the  south.  The  Southern  Pacific  entering  the  Territory  from 
New  Mexico^  nefir  San  Simon,  crosses  the  counties  of  Cochise,  Pima,  Pinal,  Maricopa, 
and  Yuma.  The  Atlantic  and  Pacific  road,  entering  from  New  Mexico  on  the  head- 
waters of  the  Puerco,  a  tributary  of  the  Little  Colorado,  crosses  the  counties  of 
Apache,  Coconino.  Yavapai,  and  Mohave.  It  crosses  the  Colorado  River  to  California 
at  the  Needles.  Tnese  two  transcontinental  lines  are  connected  from  north  to  south  by 
the  Santa  Fe,  Prescott,  and  Phoenix  Railway,  and  the  Maricopa  and  Phoenix  and  Salt 
River  Valley  railway.  A  branch  road  from  Benson  southward  extends  to  the  Gulf  of 
California  at  Guaymas,  and  another  road,  the  Arizona  and  Southeastern  Railroad, 
extends  frt>m  Benson  to  Bisbee.  A  branch  from  the  Southern  Pacific,  at  Teyiston  or 
Bowie  Station  northward  to  Solomonville  and  beyond  towards  San  Carlos  and  Globe, 
and  known  as  the  Gila  Valley,  Globe  and  Northern  Railway,  will,  when  completed, 
give  access  by  rail  to  the  extensive  copper-bearing  district  of  Globe.  The  copper  fields 
of  Morencl  and  of  Clifton  are  reached  by  the  Arizona  and  New  Mexico  Railway, 
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which  conuecte  with  the  main  line  of  the  Southern  Pacific  at  Lordsburg,  N.  M. 
Those  only  who  have  lived  and  labored  in  Arizona  before  the  constrnction  of  these 
roads  can  appreciate  their  inestimable  value  to  the  Territory  and  to  civilization.  They 
have  rendered  possible  the  proper  development  of  the  mineral  and  agricultural 
resources  of  Arizona. 

CUMATIC  ADVANTAGES   OF   ARIZONA,  WITU  KEFERKNCB   ESPECIALLY  TO  MINING. 

The  Territory  of  Arizona  eujoys  peculiar  advantages  in  respect  of  climate  for 
working  mines  and  ores.  Mining  in  the  open  air,  without  the  protection  of  build- 
ings, can  be  conducted  every  day  in  the  year  without  hindrance  from  snow  or 
extreme  frosts.  Even  in  the  midst  of  the  Bradshaw  Mountains,  or  centi*al  mountain 
ranges,  snow  rarely  falls  to  so  great  a  depth  as  to  seriously  interfere  with  mining 
work  or  to  impede  or  suspend  transportation.  The  air  at  all  seasons  is  compara- 
tively dry  and  bracing,  and  in  midsummer  a  slight  shade  of  brush  or  canvas  suffices 
to  keep  off  the  excessive  heat  of  the  sun.  Death  by  sunstroke  is  unknown.  In  mid- 
winter the  days  are  bright  and  clear  and  are  highly  favorable  to  protracted  labor. 
In  the  region  of  Tucson,  at  an  altitude  of  nearly  2,500  feet  above  the  sea,  while  the 
nights  in  winter  are  frosty  and  bracing,  severe  and  long-continued  freezing  weather 
is  unknown.  Water  in  open,  shallow  pools  freezes  at  night,  but  when  covered  or  in 
pipes  a  slight  protection  by  soil  or  wrappings  is  sufficient  to  prevent  freezing.  The 
great  heat  of  the  sun  by  day  warms  up  the  soil  to  such  a  degree  that  ftost  does  not 
penetrate  deeply  or  freeze  the  ground  if  dry.  The  luxuriant  growth  of  manv  of  the 
cactacea  and  other  plants  among  the  cliffs  and  rocks  of  Arizona,  which  could  not  for 
a  night  withstand  the  f^ost  of  a  Northern  or  Eastern  winter,  may  be  explained  by 
the  fact  that  the  rooks  absorb  large  amounts  of  heat  from  the  sun  by  day  and  radiate 
this  heat  slowly  at  night.  Some  of  the  very  dark- colored  rocks,  or  those  with  a 
black  surface,  exposed  to  the  sun  on  the  deserts  become  so  hot  as  to  be  uncomfort- 
able to  the  hand.  Cliffs  of  black  lava  thus  become  repositories  of  heat  and  exert 
an  important  influence  upon  the  growth  and  distribution  of  plants. 

The  economic  industrial  advantages  of  being  able  to  work  the  mines  and  mills  or 
leaching  works  without  hindrance  or  interruption  by  the  weather  may  be  best  appre- 
ciated by  those  who  have  had  to  combat  the  furious  freezing  storms  of  Colorado,  Mon- 
tana, Idaho,  or  the  Klondike.  Expensive  plants  in  Arizona  for  leaching  out  gold 
by  cyanide  solutions  or  by  chlorine  water  <lo  not  require  the  costlv  protection  of 
buildings  or  artificial  heat.  The  work  may  be  carried  on  continuously  every  day  in 
the  year  without  being  frozen  up. 

The  following  extract  iirom  Bulletin  No.  20,  of  the  Arizona  Experiment  Station, 
entitled  ''Arizona  Weather,''  explains  in  a  way  that  the  uninitiated  may  understand 
how  it  is  that  the  climate  of  Arizona  is  so  very  pleasant,  even  when  the  thermometer 
rises  above  the  one-hundred  mark.    We  quote  at  length : 

**  In  any  inquiry  regarding  Arizona  the  question  first  to  be  raised  is  that  of  tem- 
perature. The  general  interest  in  this  element  has  a  scientific  foundation  on  the 
fact  that  temperature  is  the  most  important  of  all  climatic  factors,  since  all  others 
depend  directly  or  indirectly  upon  it.  The  popular  curiosity  in  this  element,  how- 
ever, proceeds  not  from  scientific  faet,  but  from  the  generally  accepted  misinforma- 
tion as  to  the  torrid  heat  experienced  in  this  region.  The  widely  circulated  tales  of 
the  would-be  humorists  have  done  more  than  all  other  causes  to  give  Arizona  the 
name  of  being  uninhabitable.  Generations  of  actual  residents  will  have  passed 
away  before  the  harmful  effects  of  these  thoughtless  tales  will  have  wholly  disap- 

f reared  and  knowledge  secures  general  recognition  that  this  region  }9  not  the  hope- 
ess  desert  it  has  been  represented. 

''  The  simple  thermometer,  no  matter  how  accurate  it  may  be,  does  not  measure 
temperatures  as  shown  by  animal  life.  Its  records  may  be  considered  in  connection 
with  certain  other  data  in  order  to  afford  a  mode  of  comparison  with  the  climates  of 
other  portions  of  the  earth.  We  may  term  the  reading  of  an  accurate  thermometer 
the  actual,  and  the  sensation  of  heat  or  cold  as  felt  by  higher  orders  of  animal  life 
the  sensible  temperature.  Neither  of  these  is  a  measure  of  the  other.  The  fact  is 
well  known  to  meteorologists  that  the  thermometer  alone  can  not  indicate  the  sen- 
sible temperature,  but  that  the  humidity  of  the  air  must  be  considered  in  connec- 
tion with  the  actual  temperature.  This  fact  is  also  known  to  dwellers  in  the  arid 
regions,  but  it  is  not  known  to  the  majority  of  otherwise  intelligent  people  through- 
out the  world.  The  reputation  of  Arizona  has  long  suffered  from  the  prevalent 
ignorance  on  this  point.  Records  of  maximum  temperatures  enable  comparisons  to 
be  made  which  appear  unfavorable  to  Arizona,  and  lead  to  the  belief  that  the  heat 
of  this  so-called  desert  must  be  almost,  if  not  wholly,  unendurable. 

**  Where  the  percentage  of  atmospheric  moisture  is  high,  both  extremes  of  tem- 
perature are  felt  to  be  greater  than  the  thermometer  indicates.  Everyone  knows 
something  about  that  condition  of  the  weather  which  is  variously  termed  'sultry,' 
'close,'  or  'muggy.'    These  terms  describe  the  result  of  a  combination  of  heat  and 
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moist  air.  This  is  the  condition  which  exists  commonly  in  the  tropical  regions  of 
the  world  where  the  rainfall  is  heavy  and  in  the  same  way,  though  in  a  smaller 
degree,  throughout  the  United  States  outside  of  the  arid  regions.  It  is  especially 
noticeable  in  the  States  bordering  upon  large  bodies  of  water,  such  as  the  Gnlf  of 
Mexico  or  the  Great  Lakes,  and  is  conspicuously  absent  from  the  greater  portion  of 
Arizona. 

*^In  the  drv  air  of  this  Territory  sunstrokes  are  unknown,  while  in  the  Mississippi 
Valley  and  tne  States  lying  eastward  whole  columns  of  the  newspapers  are  filled 
with  accounts  of  prostrations  from  heat,  and  fatalities  are  numerous  whenever  the 
thermometer  indicates  9(P  F.  or  upward.  At  many  places  along  the  seacoast  where 
the  humidity  always  remains  near  the  point  of  saturation,  a  temperature  of  85^ 
brings  excessive  discomfort,  and  exertion  or  exposure  to  the  sun  is  extremely  hazard- 
ous. Men  and  the  lower  animals  perform  in  safety  their  customary  labor  beneath 
the  cloudless  skies  of  Arizona  under  the  highest  temperatures  ever  experienced  here. 
The  dry  air  induces  exceedingly  rapid  evaporation  of  the  abundant  perspiration, 
thus  keeping  the  body  at  a  comparatively  low  temperature.  As  a  matter  of  course 
the  supply  of  fluid  must  be  maintained,  hence  the  great  thirst  so  often  experienced 
by  travelers  in  desert  regions  and  the  imperative  necessity  for  an  adequate  supply 
of  drinking  water.  Of  aU  the  lives  lost  on  the  desert  stretches  of  western  America — 
and  their  number  is  not  small — not  one  is  directly  attributable  to  heat,  but  to  thirst. 
The  experienced  traveler  provides  an  ample  supply  of  water  and  fearlessly  invades 
the  worst  desert  yet  discovered. 

''An  amount  ranging  from  15'^  to  perhaps  30^,  according  to  the  humidity,  should 
be  subtracted  from  tne  records  of  maximum  actual  temperatures  during  the  hot 
season  in  Arizona  to  indicate  the  sensible  temperatures.  In  like  manner  the  dry  air 
of  the  arid  region  enables  extremely  low  temperatures  to  be  endured  without  dis- 
comfort. The  winter  cold  of  the  Canadian  Northwest  Territory  is  much  less  dis- 
agreeable than  that  of  the  United  States  immediately  south  of  the  Great  Lakes. 
The  lowest  temperatures  known  on  the  high  plateaus  of  Arizona  bring  less  discom- 
fort than  a  'chilly  day'  in  New  Orleans.'' 

Gold— Its  Distribution  in  Arizona. 

Of  all  the  metals,  gold  is  the  most  widely  and  generally  distributed  in  all  parts  of 
Arizona.  It  occurs  either  as  placer  deposits  or  lu  veins  in  nearly  every  mountain 
range  from  Yuma  on  the  west  to  the  Chiricahuas  on  the  east,  or  over  the  whole 
breadth  of  the  Territory.  Locally,  it  is  more  generally  spread  along  the  course  of 
the  mountains  and  in  the  streams  descending  from  them.  Many  of  the  placer 
deposits  are  but  partly  worked,  owing  to  the  scarcity  of  water. 

THE  CONGRESS  MINE. 

I  am  indebted  to  Mr.  William  F.  Staunton,  superintendent  of  the  Congress  group 
of  mines,  for  the  following  description  of  the  property,  prepared  at  my  request : 

The  Congress  group  of  mines  is  located  in  Martinez  mining  district,  Yavapai 
County,  Anz.,  near  the  line  of  the  Santa  Fe,  Prescott  and  Phoenix  Railwav,  about 
'to  miles  north  of  Phoenix  and  66  miles  south  of  Prescott.  The  mines  are  toe  prop- 
erty of  the  Congress  Gold  Company,  a  company  incorporated  under  the  laws  of 
Arizona. 

The  town  of  Congress  and  the  mines  and  reduction  works  are  located  at  the 
mouth  of  a  short  canyon,  broad  enough  at  the  bottom  to  give  ample  room  for  the 
necessary  buildinp^  for  town  and  works.  The  outcrops  of  the  veins  are  on  the 
mountain  sides,  giving  abundant  fall  for  waste  dumps  and  the  proper  arrangements 
of  mills. 

The  water  supply  comes  from  Martinez  Creek,  1  mile  away.  It  is  raised  500  feet 
by  a  steam  pump  to  get  over  the  ridge  and  runs  into  the  camp  by  gravity. 

Three  liundrea  and  fifty  men  are  employed  in  the  mines  and  surface  works.  The 
mills,  mine,  and  all  company  buildings  are  lighted  by  electricity.  The  company 
owns  and  operates  its  own  railroad  from  the  junction  to  the  camp.  By  a  system  of 
switchbacks  the  cars  are  taken  up  the  monutain  side  so  as  to  deliver  coal,  timber 
and  other  mine  freight  directly  at  the  mines. 

The  company  operates  a  general  merchandise  stcre  and  boarding  house,  and  pro- 
vides sleeping  rooms  lighted  b^  electricity  for  its  men.  A  hospital  is  also  main- 
tained, where  the  injured  and  sick  are  cared  for. 

The  wires  of  the  Postal  Telegraph  and  Cable  Company  come  into  the  camp,  and 
the  Congress  company  maintains  a  regular  oitice. 

Claims, — ^Twenty-two  claims  are  owned  or  controlled  by  the  company,  but  the 
greater  part  of  the  work  has  been  done  on  only  two,  the  Congress  and  the  Why  Not, 
althougn  the  others  all  carry  promising  veins  and  will  be  explored  in  the  future. 

Geologif, — The  country  immediately  around  Congress  is  all  granite  and  granitio 
gneiss.    This  rock  is  cut  through  by  a  series  of  approximately  parallel  dikes  of 
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greenstone  trap,  haTing  a  generally  easterly  and  westerly  strike  and  a  dip  of  abont 
20  degrees  to  toe  north.  The  Congress  vein  is  in  one  of  these  dikes,  or  perhaps  it 
may  be  said  that  the  dike  is  the  vein,  for  ore  has  been  fonnd  in  the  dike  in  all  possi- 
ble positions  from  one  granite  wall  to  the  other,  bnt  generally  occupying  a  position 
near  the  foot  wall  and  separated  frora  it  by  a  layer  ot  vein  selvage.  The  dike  has  a 
thickness  of  about  15  feet,  measured  at  right  angles  to  the  walls,  bnt  this  is  uncer- 
tain, as  we  rarely  see  the  hanging  wall  in  the  mine,  the  drifts  hngging  the  foot  wall 
and  their  height  not  being  sufficient  to  expose  the  hanging.  These  greenstone  dikes 
are  crossed  by  other  more  nearly  vertical  dikes,  having  a  northeasterly  and  sonth- 
westerly  trend.  The  cross  dikes  are  apparently  a  kind  of  quartz  porphyry.  Very 
little  is  known  of  them,  as /they  do  not  appear  to  be  ore  bearing  and  have  been  but 
little  exposed  in  the  underground  works.  They  do  not  seem  to  mark  lines  of  fault- 
ing,  as  uie  greenstone  dikes  are  not  thrown  at  the  intersection.  They  are  apparently 
of  more  recent  origin  than  the  greenstone  dike,  as  they  seem  to  cut  the  latter  and 
occupy  the  space  of  intersection. 

The  following  analysis  of  a  specimen  of  greenstone  was  made  at  the  Sheffield 
Scientific  School,  Tale  University.  No  analysis  of  the  quartz  porphyry  has  yet  been 
made. 

Percent.  |  Per  cent. 

SiO, 52.20  !  MnO 1.90 

AUO3 13.40  I  CaO 9.60 

FeO 9.75  I  MgO 1.16 

Besides  the  Congress  vein,  described  above,  and  unon  which  nearly  all  the  work 
has  been  done,  there  are  several  others  of  great  promise  on  the  surface  and  holding 
out  well  to  the  extent  of  the  development  work  that  has  been  done  upon  them. 
The  principal  of  these  is  the  Niagara  vein,  running  nearly  parallel  with  the  Con- 
cress,  but,  unlike  the  latter,  seeming  to  be  entirely  inclosed  in  the  granite  without 
the  accompanying  dike,  which  is  such  a  marked  feature  of  the  Congress  vein. 
Preparations  are  now  being  made  to  thoroughly  explore  the  Niagara  vein,  with  a 
Tiew  to  largely  increase  the  ore  output.  A  crosscut  is  being  run  irom  the  Congress 
workings  on  the  1,375-foot  level  to  out  the  Niagara  vein,  and  a  new  shaft  is  l^ing 
started  (on  the  outcrop),  which  will  be  pushed  down  to  a  connection  with  this  cross- 
cut on  the  vein  at  the  1,375-foot  level.  There  are  already  two  shafts  on  the  vein — 
one  on  the  Remnant,  250  feet  deep,  and  the  other  on  the  Why  Not,  150  feet — both 
showing  the  vein  strong  and  continuous  to  these  depths,  and  carrying  ore  which 
gave  concentrates  assaying  15  ounces  ^old  and  55  ounces  silver.  The  high  silver  is 
a  peculiarity  of  the  Niagara  vein,  distinguishing  it  from  the  Congress,  the  concen- 
trates from  which  rarely  carry  over  3  ounces  of  silver  per  ton. 

There  are  numerous  smaller  veins  carrying  good  ore  and  running  approximatoly 
parallel  to  the  Congress  and  Niagara,  but  none  of  them  have  been  explored  to  any 
extent. 

Ore, — ^The  Congress  ore  is  white  quartz,  carrying  very  pure  iron  pyrite,  generally 
disseminated  through  it  in  small  particles,  but  at  times  in  quite  massive  form. 
There  is  little  if  any  gold  in  the  quartz  showing  no  pyrite,  and  hardly 'any  free  gold 
exists  in  the  ore.  The  pyrite  carries  on  an  average  about  8  ounces  of  gold  per  ton. 
Other  sulphides  so  commonly  accompanying  iron  pyrites  are  notably  absent,  a  little 
galena  of  very  rare  occurrence  being  the  only  one  identified,  and  chemical  analysis 
of  the  concentrates  from  the  ore  showing  hardly  a  trace  of  copper,  arsenic,  antimony, 
or  indeed  of  anything  but  iron,  sulphur,  and  silica. 

The  Niagara  ore,  on  the  other  hand,  shows  considerable  galena  and  some  copper 
minerals  besides  the  iron  pyrite.  This  difference  seems  to  be  rather  characteristic 
of  the  ore  of  this  neighborhood  when  the  veins  are  entirely  in  the  granite  and  dis- 
tinguished from  those  which  are  accompanied  by  the  greenstone  dikes. 

A%  stated  above,  the  ore  in  the  Cong^ress  vein  is  generally  near  the  foot  wall.  Its 
position  and  appearance  suggest  that  it  occupies  what  has  been  the  exceedingly  fiat 
lenticular  cavities  produced  by  a  fracture  of  the  dike  along  the  place  of  its  dip, 
followed  by  sufficient  movement  along  the  line  of  fracture  to  leave  such  cavities  by 
reason  of  the  inequalities  of  fracture.  There  is  no  evidence  of  the  replacement  of 
the  g^reenstone  by  quartz,  the  whole  api>earance  heing  that  of  the  filling  of  pre- 
existing cavities  by  deposition  from  mineral  waters.  "Die  valuable  contents  of  the 
vein  have  been  quite  likely  derived  from  the  greenstone  by  segregation  and  infil- 
tration. The  above  hypothesis  regarding  the  origin  of  the  vein  is  somewhat 
strengthened  by  the  fact  that  no  clearly  defined  ore  shoots  have  yet  been  observed 
in  the  mine,  the  ore  being  in  fiat  bodies  with  no  more  apparent  relation  to  one 
another  than  would  have  been  the  case  were  the  mode  of  formation  as  suggested. 
In  one  part  of  the  mine  the  dike  has  been  crowded  into  a  wrinkle,  such  as  would  be 
caused  oy  exerting  a  side  pressure  on  the  pages  of  a  book,  causing  them  to  separate 
and  leave  more  or  less  S-shaped  cavities.  In  the  case  of  the  dike,  this  has  been  fol- 
lowed by  the  filling  of  these  cavities  by  quartz  and  ore,  making  an  unusual  expan- 
sion in  the  size  of  uie  vein. 
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Under-ground  works, — The  accompanying  maps  show  clearly  the  relative  position 
of  the  different  claims,  as  well  as  the  nnder-ground  workings.  There  are  three  prin- 
cipal shafts  on  the  Congress,  all  sunk  on  the  vein  and  conformably  to  its  dip.  The 
No.  2  shaft  is  at  present  the  main  working  shaft,  and  has  attained  a  depth  on  the 
vein  of  1,740  feet.  The  1,700-foot  level  is  now  being  opened,  and  shows  the  dike  and 
ore  to  be  continuous  and  strong  to  that  depth.  The  No.  1  shaft  is  also  used  for  work- 
ing purposes,  and  will  be  carried  down  with  the  No.  2  and  connected  with  it  at 
intervals  of  about  300  feet  for  air  and  to  block  out  the  ground  preparatory  to  stop- 
ing.  Tlie  No.  3  shaft  is  at  present  merely  an  air  connection,  but  a  hoist  has  been 
ordered  capaple  of  sinking  it  2,000  feet,  and  it  will  ultimately  become  of  great 
importance  in  the  operation  of  the  mine. 

The  system  of  mining  aimed  at  is  to  block  out  the  ground  by  main  levels,  driven 
dead,  approximately  300  feet  apart.  Stopes  are  then  started  at  the  shaft  and  rising 
above  these  levels.  As  the  tops  of  the  stopes  are  reached  to  the  height  decided  upon 
as  the  proper  distance  for  another  level  (generally  75  feet),  the  level  is  carried  in, 
practically  being  already  formed  by  the  stope,  with  the  exception  of  a  little  cutting 
of  the  roof  to  make  room  for  the  timbers.  The  ground  stoped  out  is  tilled  with 
waste  as  soon  as  possible,  as  the  roof  soon  becomes  heavy  and  the  temporary  sup- 
ports put  in  during  stoping  would  crush  without  the  filling.  By  this  method  of 
stoping  a  large  part  of  the  waste  broken  is  kept  under  ground^  serving  the  purpose 
of  supporting  the  roof,  saving  hoisting,  and  causing  the  air  to  circulate  upward 
along  the  working  breast  of  the  stopes. 

Eduction  works. — The  present  reduction  works  consist  of  a  40-stamp  mill  and  a 
cyanide  plant  for  treating  the  tailings.  The  milling  process  is  as  follows:  The  ore 
from  the  mine  is  dumped  on  grizzlys,  the  oversize  passing  through  two  9  by  13  inch 
black  crushers  and  thence  with  the  fines  to  storage  bins  of  about  100  tons  capacity. 
TuUock  feeders  draw  their  supply  from  these  bins  for  the  40  stamps.  The  stamps 
weigh  850  pounds  each,  and  drop  6  inches  90  times  per  minute.  Steel-wire  screens 
are  used  of  20  boles  to  the  linear  inch,  No.  24  wire.  The  pulp  is  fed  direct  to  20 
Frne  vanners,  equally  divided  between  them.  The  resultin|2C  concentrates  are  dumped 
upon  a  sand  filter  to*  drain,  and  while  still  moist  are  loaded  in  bulk,  without  sacking, 
int.o  cars  for  shipment  to  the  smelter,  at  present  the  El  Paso  Smelting  Works.  The 
tailings  pass  to  a  Frenier  <&  Le  Blanc  sand  pump,  which  elevates  them  to  settling 
tanks,  wnere  the  surplus  water  is  removetl  and  x^nmped  back  to  be  used  over  again, 
while  the  tailings  are  run  in  cars  to  the  dump. 

Fine  crushing  and  concentration  at  one  operation  on  such  material  as  the  Congress 
ore  is  not  a  clean  operation,  but  is  probably  the  best  process  available,  considering 
the  very  small  supply  of  water.  The  concentrating  percentage  is  in  the  neighbor- 
hood of  80  on  $16  original  ore,  and  the  greater  part  of  the  loss  is  in  the  very  fine 
slimos.  It  is  quite  probable  that  closer  work  could  be  done  by  hydraulic  classifying 
previous  to  concentration,  but  the  changes  in  the  mill  necessary  to  introduce  this  in 
a  proper  way  would  be  quite  extensive,  as  the  necessary  fall  between  the  batteries 
and  vanners  is  tit  present  lacking.  Furthermore,  it  is  quite  likely  that  the  present 
reduction  process  may  be  entirely  replaced  by  the  cyanide  treatment  of  the  original 
ore,  and  until  this  question  is  finally  decided  it  is  not  desirable  to  make  any  changes 
in  the  present  arrangement  of  the  mill. 

Cyanide  works,— In  the  spring  of  1895  a  cyanide  plant  was  built  to  work  the  tail- 
ings. It  consisted  of  three  26  feet  diameter  by  4^  feot  deep  leaching  tanks  made  of 
Oregon  pine,  four  15  feet  diameter  by  10  feet  deep  solution  tanks,  together  with  the 
necessary  pumps,  piping,  zinc  boxes,  car  tracks,  etc.,  the  whole  being  included  in 
substantial  buildings.  The  process  worked  fairly  well  at  first  when  the  old  oxidized 
and  sandy  tailings  were  used,  but  when  it  came  to  treating  the  more  recently  made 
tailings,  which  had  not  had  time  to  oxidize  and  which  were  quite  fine,  filtration  diffi- 
culties appeared  which  we  were  unable  to  overcome  by  raw  treatment.  A  thorough 
trial  of  the  agitation  process,  substantially  as  employed  for  slimes  in  South  Africa, 
was  made,  but  the  process  proved  too  wasteful  of  cyanide  and  water.  As  the  result 
of  careful  experiments  made  on  a  working  scale,'  we  are  now  building  a  Brown 
mechanical  roaster  of  100  tons  per  day  capacity,  with  the  intention  of  roasting  all 
the  tailings  previous  to  cyanide  treatment.  Only  a  very  light  roast  is  required  to 
thoroughly  oxidize  the  tailings  and  put  them  in  such  condition  that  the  solution  will 
readily  percolate  through  them  and  give  an  excellent  extraction.  The  process  will  be 
as  follows :  The  tailings  will  be  plowed  to  partially  dry  them.  They,  will  then  betaken 
by  wheel  scrapers  and  dumped  into  a  Stedman  pulverizer,  from  which,  by  elevator, 
they  will  be  discharged  into  a  storage  bin  and  thence  to  the  self-feeder  of  the  fur- 
nace. Emerging  from  the  furnace  after  four  hours'  roasting,  they  will  be  automat- 
ically carried  along  on  a  cooling  hearth  and  discharged  into  a  storage  bin,  from  which 
they  will  be  elevated  and  spouted  to  the  leaching  tanks.  This  new  tank  will  prob- 
ably be  in  operation  by  December  1,  1896. 

Production, — The  production  of  the  company  in  189 1  was  at  the  rate  of  about  3,600 
ounces  of  gold  per  month,  all  from  the  Congress  vein.     With  the  opening  of  the 
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Niagara  vein,  and  the  larffely  increased  milling  plant  now  in  contemplation,  this 
rate  of  production  will  probably  be  doubled  in  tne  near  future.  Present  indications 
point  to  the  probable  adoption  of  the  direct  cyanide  treatment  of  all  ore,  preceded 
by  roasting. 

LA  FORTUNA  MINK. 
[From  a  stenographic  report  of  a  lectur«  to  the  students  at  the  Arizona  School  of  Mines.] 

In  the  early  days  of  gold  discovery  in  California,  in  1848,  when  the  news  reached 
the  gold  miners  of  Sonora,  there  was  a  general  exodus  of  the  able-bodied  men  who 
were  able  to  get  away  northwest  to  the  new  El  Dorado  in  California,  and  the  State 
of  Sonora  contributed  many  men  to  the  mining  population.  They  took  the  old  road, 
which  was  known  as  the  '^Camina  Real"  from  Estancia  and  Altar  northwestward, 
nearly  parallel  to  the  gulf,  following  the  mountain  rid^e  known  as  the  Gila  Range, 
just  north  of  our  present  boundary.  The  road  led  to  Yuma,  and  in  passing  by  the 
Gila  Range  they  went  within  a  few  feet  or  yards  of  a  very  modest  outcrop  of  quartz, 
which  no  one  seemed  to  consider  of  sufficient  value  to  merit  any  attention.  That 
humble  and  insignificant  quartz  outcrop  is  to-day  the  outcrop  of  the  great  Fortuna 
mine. 

It  is  situated  on  the  westward  slope  and  nearly  at  the  base  of  the  range  of  moun- 
tains called  on  some  of  the  old  maps  the  Gila  Range.  This  trends  northwestwardly, 
and  reaches  nearly  to  the  Gila  River  at  the  point  now  known  as  Blaisdell.  The  rail- 
way in  its  course  to  Yuma  passes  around  the  northwest  point  of  this  range.  Where 
the  rocks  are  exposed  at  that  point  they  are  mostly  of  homogeneous  granite,  of  gray 
color  and  weathered  out  at  the  surfaces,  which,  however,  are  much  pitted,  as  u  by 
decomposition  of  some  soft  substance.  But  beyond  these  low-lying  niUs  of  granite 
there  are  big  outcrops  of  rock,  which  to  the  experienced  eye  indicate  stratified  for- 
mations. T^ey  are  indeed  stratified,  for  the  bulk  of  the  range  southward  and  south- 
eastward is  composed  of  regularly  stratified,  laminated  hard  gneissic  rock.  I  use  the 
word  gneissic  in  a  ver^'  general  and  comprehensive  sense,  for  you  can  describe  these 
rocks  with  much  more  accuracy  if  you  localize  them,  as  mica  slates  and  hornblendic 
slates,  with  interpolations  of  qnartzite  beds,  especially  in  the  upper  part  of  the  series. 

Leaving  the  train  at  Blaisdell  and  taking  a  4-hor8e  wagon,  we  traveled  to  the 
Fortuna  mine  over  the  sandy  plain  which  borders  the  mountains,  and  which  extends 
from  the  foot  of  these  mountains  to  the  Gulf  of  California.  This  plain  has  also  been 
called  the  Sonora  Mesa,  or  Sonora  Plain.  It  extends  not  only  southward  and  south- 
westward,  but  far  south  into  Sonora,  and  is  the  bordering  plain  which  reaches  from 
the  mountains  down  to  the  very  shores  of  salt  water.  The  view  in  that  direction  is 
unlimited  and  unbroken,  and  is  bounded  by  the  horizon.  The  water  of  the  gulf  is 
not  visible,  but  it  might  be  seen,  however,  nrom  some  of  the  high  summits. 

The  distance  to  the  mining  camp  known  as  La  Fortuna  is  about  15  miles.  This 
camp  has  been  built  up  entirely  by  the  merit  of  this  vein  or  mine,  and  is  sustained 
by  that  mine  alone,  for  there  are  no  other  claims  or  mines  being  worked  to  any  extent 
in  that  region.  The  camp  consists  of  the  usual  motley  assemblage  of  improvised 
houses,  tents,  and  adobes,  grouped  irregularly  around  the  mill  of  the  company.  We 
drove  to  the  hotel,  kept  by  a  Chinaman,  where  we  got  most  excellent  meals,  with 
good  ice  water,  such  as  it  was,  somewhat  saline  to  the  taste,  and,  as  I  afterwards 
found,  capable  of  eating  holes  in  wrought  and  cast  iron.  This  water  is  pumped  from 
the  neighborhood  of  Blaisdell.  The  pipe  line  is  over  12  miles  in  length.  It  consists 
of  .4-inch  wrought-iron  or  steel  pipe  connected  by  steel  bands,  and  the  total  lift  is 
about  560  feet  above  the  level  of  the  well  from  which  the  supply  is  obtained.  This 
well  is  not  very  far  from  the  river,  perhaps  half  a  mile,  but  being  sunk  in  the  river 
sands  the  water  supply  is  ample.  The  outcrop  of  the  Fortuna  vein  or  mine  is  obscure 
and  so  insignificant  that  I  had  to  be  directed  to  it  by  the  superintendent  of  the  mill, 
who  showed  me  where  it  could  be  found,  under  some  timbers  or  foundation  work, 
where  there  had  been  a  cropping  out  of  some  5  or  6  feet  of  quartz,  most  of  which 
had  been  dng  out,  interstratified  between  the  mica  slatea.  The  quartz  is  5  or  6  feet 
wide,  measured  of  course  at  right  angles  to  the  foot  wall  and  hanging  wall.  There 
are,  however,  in  the  slates  of  the  hanging  wall  little  feeders  or  stringers  running 
parallel  with  the  main  body  for  a  distance  perhaps  of  2  or  3  feet,  but  interstratified 
with  the  slates,  which  are  pretty  regular  in  their  dip  and  lamination,  and  pitch  at 
an  angle  of  from  45  to  50  degrees  to  the  southwest. 

Above  this  outcrop  the  hill  rises  to  60  or  80  feet,  and  there  is  no  sign  of  quartz  upon 
that  line.  Indeed,  this  is  the  only  outcrop  which  they  had  to  follow  and  work 
upon.  The  hanging  wall  consists  chiefly  of  hornblende  slate  and  the  foot  wall  of 
very  compact  well-laminuted  mica  slate,  so  it  seems  to  be  between  the  slates  and 
to  be  entirely  conformable  with  them.  However,  as  we  nhall  see  later,  it  may  be 
that  this  conformability  at  this  point  is  only  apparent;  it  is  real  so  far  as  this  par- 
ticular point  on  the  lode  is  concerned,  but  at  other  points  there  is  reason  to  think 
that  it  cuts  across  the  beds.    The  outcrop  of  quartz  is  more  or  less  stained  faintly 
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with  ^een  stains,  supposed  to  be  stains  of  copper  and  decomposition  of  copper  ore, 
which  they  probably  are,  althongh  there  are  some  peculiarities  of  color,  and  some 
yellow  colors,  which  indicate  to  me  the  presence  of  some  other  mineral,  possibly 
tellurium,  which  by  its  decomposition  has  given  these  colors.  The  fact  remains, 
however,  that  the  bullion  from  the  upper  part  of  the  vein  contains  more  copper  than 
it  now  contains  in  the  lower  levels  of  the  mine.  The  workings  which  have  been 
carried  on  here  have  developed  a  condition  of  things  which  could  not  be  foretold 
from  an  inspection  of  the  outcrop.  The  vein  or  lode  appears  to  be  a  chimney,  not  a 
continuous  ore  body  nor  a  continuous  vein  with  an  ore  body  or  chimney  or  chute 
upon  it.  As  I  have  told  you,  the  outcropping  points  indicate  that  there  is  no  very- 
great  longitudinal  extension  of  this  ore.  That  is  found  to  be  the  case,  although 
there  is  much  greater  extension,  so  far  as  I  was  able  to  ascertain,  than  would  be 
indicated  by  the  surface. 

As  shown  by  the  diagram  upon  the  board,  this  is  not  the  only  vein  or  ore  body. 
There  are  other  portions  of  the  ledge,  which,  by  working,  have  been  found  to  go 
into  the  first  one  m  depth.  One  of  these  is  called  the  Chrislanas  Gift.  It  is  a  brancn, 
apparently,  and  is  supposed  to  be  connected  with  the  main  ore  body  in  depth,  but 
that  has  not  yet  been  shown.  We  have  at  least  two  outcrops  of  quartz  which  are 
found  in  depth  to  come  together.  The  point  of  intersection  is  like  the  point  of  the 
letter  V.  I  represent  here  an  inclined  shaft  sunk  from  the  hillside  in  such  a  way  as 
to  intersect  and  pass  through  the  lode  upon  its  dip.  Usually  we  put  an  incline  shaft, 
if  possible,  upon  the  plane  of  the  vein,  but  in  this  case  it  is  put  down  at  right  angles 
to  the  plane  of  the  vein  through  dead  ground,  and  when  the  miners  get  down  a 
sufficient  depth  they  run  their  crosscuts  to  intersect  the  lode,  and  this  mine  is  worked 
in  that  way  by  a  system  of  crosscuts  from  the  incline  shaft.  They  are  now  down 
about,  well,  possibly  450  feet,  but  the  last  50  feet  consists  of  a  winze  below  the  400-foot 
level.  That  winze  is  run  down  upon  the  plane  of  the  vein,  aAd  is  in  ore  all  the  way, 
and  some  of  the  best  ore  yet  found  in  the  mine  comes  from  the  bottom  of  this  winze. 
When  the  workings  reached,  or  came  near  the  point « if  intersection  of  this  big  vein, 
they  suddenly  came  into  a  lot  of  barren  ground ;  in  fact,  they  ran  out  of  ore  and  into 
rock.  The  ground  above  the  rock  was  considerably  broken,  and  between  this  rock 
and  the  hanging  wall  there  was  the  merest  seam,  not  thicker  than  a  knife  blade,  if 
so  thick.  The  mine  seemed  to  have  given  out,  and  for  a  time  the  owners  were  ready 
to  throw  up  their  hands  and  say  to  any  one  who  wished  to  buy  the  mine,  *'  Let  them 
have  it." 

Mr.  Church  was  out  there  ftom  New  York  inspecting  the  property  with  a  view  of 
its  purchase.  This  block  of  rock  at  the  bottom  of  the  shaft  was  very  discouraging, 
but  Mr.  Wiggans,  the  gentleman  who  had  charge  of  the  works  at  that  time,  theo- 
rized about  this  in  a  very  common-sense  and  accurate  way,  and  he  decided  that  this 
block  of  rook  had  dropped  into  the  vein,  not  being  supported  at  this  point  of  inter- 
section. An  underlying  branch  lode  dipped  intb  it  and  formed  this  -shaped 
intersection.  Wiggans  said  that  this  rock  which  we  had  found  had  dropped  oft* 
from  the  point  which  was  left  unsupported  by  the  two  cracks  or  cavities,  and  conse- 
quently this  rock  dropped  down  and  laid  upon  the  foot  wall  of  the  back  vein  and 
hlled  up  this  space,  leaving  broken-up  ground  above  it.  They  found  broken-np 
material,  rock,  and  confused  mixture,  ana  when  they  went  forward  they  went  into 
this  mass  of  rock  which  is  now  supposed  to  have  been  merely  the  wedge-shaped 
mass  which  dropped  from  the  point  or  ground  above.  In  the  mining  parlance  of  the 
Comishman  it  was  a  ''horse,"  and  a  dead  horse  at  that.  As  soon  as  the  superin- 
tendent had  cut  through  this  rock  mass  he  came  into  the  unchanged  ore  or  quartz 
below.  I  say  unchanged — the  general  character  of  the  lode  was  the  same,  but  it  was 
rich  in  gold.  It  was  larger  and  better  than  above.  The  theory  upon  which  they 
now  proceed  is,  that  the  second  vein  that  underlies  the  two  others,  and  called  the 
''Christmas  Gift,"  will,  in  its  turn,  intersect  the  main  chimney  or  lode,  and  by  that 
intersection  will  enrich  it,  and  they  are  hopeful  for  a  still  better  mine  than  they  now 
have,  when  that  point  is  reached.  It  is  hypothetical.  No  one  can  tell  where,  if 
at  all,  it  will  reach  the  main  lode.  The  thin  tree-like  form  which  I  have  repre- 
sented upon  the  board,  a  tree  with  its  branches  spreading  out,  is  the  supposed 
condition,  and  they  look  also  very  properly  for  another  broken-up  space  at  a  point 
still  lower  down. 

But  the  work  which  they  have  done  and  the  yield  which  they  have  secured  from 
the  chimney  of  ore,  or  quartz,  up  to  this  date  is  very  satisfactory,  and,  in  fact,  is  so 
encouraging  that  they  project  a  much  deeper  shaft  than  the  one  they  now  have — a 
shaft  which  will  intersect  the  lode  at  or  below  the  point  at  which  the  Christmas 
Gift  lode  is  supposed  to  become  united  with  the  Fortuna.  That  shaft  may  be  1,000 
or  1,200  feet  in  depth.  They  are  talking  now  of  about  700  feet.  But  the  structure 
of  the  chimney  is  peculiar.  It  is  not  as  simple  as  the  simple  structure  of  the  coun- 
try would  indicate,  but  In  descending  into  the  earth  it  changes  its  direction  or 
strike.  The  strike  of  the  slates  at  the  surface  would  be  supposed  at  first  to  be  the 
strike  of  the  chimney,  so  far  as  it  has  any  strike,  below.    But  the  strike  seems  to 
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assume  a  cnrved  lioe  below.  At  one  point  of  this  curve  we  have  the  discovery  shaft ; 
at  the  200-foot  level  we  will  see  we  have  tbe  workings  to  one  side.  It  seems  to  bear 
away  westward  from  the  lino  of  strike.  The  next  level  is  a  little  farther  to  the  west, 
and  so  on  in  succession  until  you  get  to  the  400-foot  level,  the  dip  being  always 
northwest,  as  indicated  by  tbe  arrows,  and  if  these  Hues  were  projected  they  would 
come  to  a  point  of  intersection  like  the  radii  of  a  circle.  It  is  impossible  to  say 
whether  this  dip  will  be  maintained,  or  to  decide,  from  the  limited  explorations  so 
far  made,  exactly  whether  this  lode  or  chimney  may  be  found  by  a  vertical  shaft. 
But  acting  upon  the  evidences,  and  weighing  them,  they  are  intending  to  place  a 
shaft  so  as  to  be  within  the  quadrant  of  a  circle,  between  the  focns  of  these  lines  of 
dip  and  the  outside  of  the  circle.  In  this  respect  the  vein  is  one  of  the  most  inter- 
esting and  remarkable  I  have  ever  seen.  It  is  too  soon  to  speak  positively  in  regard 
to  the  structure.  I  give  you  this  in  part  from  Mr.  Wiggans,  who  has  studied  this 
carefnlly. 

Tbe  vein  is  remarkable,  first,  in  this  limited  outcrop;  second,  in  its  continuity  in 
depth,  its  continued  and  satisfactory  richness,  and  tlie  promise  it  gives  of  enrichment 
by  further  veins  dipping  into  it  on  the  foot-wall  sides. 

Some  facts  in  regard  to  the  product  or  yield:  The  ore  paid  from  the  surface.  The 
product,  or  ore,  extracted  up  to  this  time  has  been  about  80  tons  per  day,  which  is 
sent  to  the  20-stamx>  mill,  each  stamp  of  which  crushes  about  4  tons  in  twenty-four 
hours.  The  extraction  is  chiefly  and  largely  by  power  drills.  A  force  of  80  men  is 
employed  about  this  mine  and  mill.  The  greater  part  of  the  labor  under  ground  and 
mining  is  done  by  compressed  air.  The  lode,  I  was  told,  was  6  to  15  feet  wide.  This 
large  space  permits  the  use  of  power  drills  to  great  advantage.  In  the  material 
hoisted  there  are  fragments  of  the  wall  rocks,  some  of  which  are  thrown  out,  but 
many  pieces  pass  through  the  mill.  They  would  prefer  to  reject  most  of  this  wall 
rock,  but  it  would  take  more  time  and  expense  than  it  does  to  mill  it,  and  there  is  a 
chance  of  some  of  it  containing  gold.  From  these  80  tons  of  rock  crashed  daily  the 
average  product  is  perhaps  $§9,000  worth  of  gold  per  month.  Some  months  they 
have  produced  as  high  as  $90,000.  The  last  fifteen  days  they  produced  $13,000  in 
value.  I  was  present  at  the  smelting,  and  the  gold  bar,  on  weighing,  was  found  to 
represent  only  $37,000,  but  that  made  a  good-sized  bar,  weighing  some  160  pounds. 

The  gold  is  free;  very  little  sulphides  are  found.  There  is  no  concentration,  no 
attempt  at  concentration,  for  the  saving  of  sulphurets.  The  mill  is  fitted  for  free 
milling  ore  exclnsively.  The  stamps  are  of  unusual  weight,  13,500  pounds  each,  and 
the  arrangements  for  catching  gold  are  simple.  Long  silver  plates  or  aprons  of  con- 
tinuous sheets  of  silvered  copper  for  the  collection  of  ^old.  There  are  two  tiers  of 
these  silvered  plates  at  a  very  sharp  incline,  and  each  tier  25  feet  long,  falling  about 
1  inch  in  8  inches,  as  about  the  incline  of  descent.  The  gold  passes  over  50  feet  of 
apron,  and  most  of  it  is  caught  upon  the  silvered  plates,  with  the  exception  of  that 
which  is  caught  in  the  battery.  After  passing  these  silvered  plates  of  50  feet,  all 
the  tailings,  water,  and  pulp  are  carried  together  in  an  ordinary  wooden  box 
sluice,  where  the  current  is  swift  enough  to  carry  off  tbe  tailings,  but  this  box 
sluice  is  provided  with  riffles,  and  it  is  about  150  feet  in  length,  carrying  the  tail- 
ings to  considerable  distance  away  from  the  mill,  and  emptying  tbem  into  a  pond, 
where  they  are  saved.  In  this  long-tailed  sluice  box  some  amalgam  is  saved,  for 
when  it  is  cleaned  up,  about  every  month  or  six  weeks,  they  gather  some  $400  or 
$500  out  of  the  tail  sluices.  The  gold  of  this  mihe  is  very  fine.  The  bar  had  a 
beautiful  ^old  color  and  was  .895  fine.  That  is  about  the  average  of  the  gold.  The 
alloy  consists  of  a  little  silver  and  a  little  copper,  but  there  is  less  copper  m  the  gold 
than  there  was  in  the  upper  portions  of  tbe  lode,  due  probably  to  the  fact  that  as 
they  get  the  ore  from  greater  depth,  less  of  the  copper  ore  is  oxidized  ore,  and  is  not 
reduced  by  the  amalgamation,  or  not  taken  up  by  the  quicksilver.  The  rock  is 
broken  hy  a  Blake  crusher  high  up,  so  as  to  give  extensive  bin  space,  or  space  above 
the  self-feeders,  so  the  large  amount  of  broken  ore  can  be  accumulated  there. 

Instead  of  amalgamation  in  the  battery  they  have  a  lining  of  corrugated  steel 
plates  of  unusual  construction.  These  corrugated  steel  plates  are  placed  at  the  back 
and  at  the  ends  of  the  mortar  instead  of  across  and  upon  the  chock  block  in  front. 
They  may  be  described  as  a  series  of  steel  shelfs ;  the  corrugations  are  in  such  a  form 
as  to  catch  and  retain  the  amalgam.  The  efi'ect  of  this  series  of  steel  shelfs  and 
corrugations  is  to  catch  amalgam  and  retain  it  when  it  is  splashed  and  thrown  up 
in  the  battery,  and  it  is  such  an  effective  retainer  of  the  amalgam  that  after  a  month's 
run  these  troughs  are  nearly  filled  with  solid  amalgaui,  and  the  amalgam  may  be 
lifted  out  in  soud  bars,  like  bars  of  solder.  The  function,  then,  of  these  corrugated 
plates  is  to  catch  the  amalgam  and  prevent  it  dropping  back  under  the  stamps,. 
which  saves  the  wear  and  breaking  up  of  the  gold,  and  of  course  saves  the  loss  of 
the  very  fine  particles  of  gold  which  might  be  carried  off  by  ^e  strong  current  of 
water.  These  corrugated  plates  are  found  to  work  in  a  most  satisfactory  way,  and 
to  tnccessfnlly  replace  the  ordinary  amalgamating  plates  in  a  battery.  They  are 
ma4A  ftt  the  Union  Iron  Works,  San  Francisco,  Cal. 
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GBOLOGY  OF  THB  GILA  RANGE. 

In  the  region  of  the  Fortuna  mine  the  formations  appear  to  be  wholly  of  mica 
slate  and  hornblende  slate,  with  some  arenaceous  layers  like  old  micaceous  sand- 
stones and  quart'zites.  The  mine  is  surrounded  by  black  homblendic  slates  and 
mica  slates,  dipping  southward  and  southwest,  at  an  angle  of  about  45  degrees,  and 
these  slates  are  very  evenly  laminated,  ridge  after  ridge.  There  is  apparently  a  coh- 
tinuous  body  stretching  to  a  distance  of '2  or  3  miles,  and  showing  a  thickness  at 
right  angles  to  the  stratification  of  no  less  than  6»000  or  8,000  or  perhaps  10,000  feet, 
and  there  is  no  evidence  whatever  of  plication.  The  stratification  is  flat  and  as 
regular  as  the  leavoa  of  a  book.  Usually  we  detect  more  or  less  plication  or  folding 
in  such  a  section,  but  there  is  no  evidence  of  any  folding  whatever  in  this  series. 
There  is,  however,  a  great  difference  in  the  composition  of  the  layers  of  these  rocky 
ridgeSj  now  all  turned  black  upon  the  surface,  a  condition  of  coloring  which  seems 
to  attend  all  the  rock  outcrops,  along  the  lower  Colorado,  and  the  origin  of  which, 
thongh  discussed  by  Humboldt  after  noting  similar  blackening  of  the  rocks  along 
the  Orinoco,  has  not  yet  been  satisfactorily  explained.  This  general  blackening  of 
the  surface  hides  the  changes  of  composition  which  may  be  noted  by  careful  and 
close  inspection. 

In  some  places  homblendic  slates  are  more  developed  than  the  mica  slate,  and  at 
others  the  micaceous  schistose  characters  predominate  and  are  accompanied  by  layers 
of  quartzite  interleaved  and  3  or  4  feet  in  thickness,  sometimes  3  or  4  inches,  and  some 
foliated  quartz  having  little  films  of  mica  in  it.  These  quartz  beds  are  members  of 
the  series,  but  have  been  located  as  ledges,  and  it  is  claimed  are  gold  bearing.  The 
quartz  has  little  or  no  resemblance  to  vein  quartz,  and  yet  at  several  points  in  the 
outcrop  there  are  stains  of  green  color,  apparently  from  the  decomposition  of  ore  like 
that  which  has  given  green  stains  to  the  croppings  of  the  Fortuna. 

Several  dike-like  seams  or  veins  of  white  albite  or  soda  feldspar  out  directly  across 
the  bedding  of  the  mica  slate  series.  These  feldspathic  dikes  do  not  appear  to  have 
any  relation  to  the  ore-bearing  vein  or  lode  of  the  Fortuna.  These  dikes  are  extremely 
irregular  and  appear  to  have  tilled  cross  fractures  or  breaks  of  the  regular  strata. 

Coarse  granite  was  noted  at  the  northern  point  of  the  Gila  range  along  the  railroad, 
but  no  evidences  were  found  of  the  existence  of  stratified  Paleozoic  or  Secondary 
rocks.    The  mica  slate  series  referred  to  is  the  Huronian  or  Archaean. 

COMMONWEALTH  MINING  COMPANY. 

Th^  Fearce  Mine,— During  the  year  1896  this  newly  developed  mine  became  a  large 
producer.  It  is  another  example  of  the  great  amount  of  mineral  wealth  lying  dor- 
mant in  Arizona  awaiting  the  prospector  and  the  aid  of  capital.  The  croppings  have 
been  known  for  years,  but  being  in  one  of  the  **  lost  mountains  "  of  volcanic  rock  in 
the  Sulphur  Spring  Valley  they  were  despised  and  neglected  for  years,  although 
some  hand  samples  had  been  taken  from  tlie  croppings  and  arranged  without  any 
satisfactory  result.  This  is  also  an  example  of  the  fact  that  samples  may  be  taken 
from  some  parts  of  even  a  rich  lode  and  not  yield  anything  by  assay.  Many  assays 
atid  tests  are  required  to  properly  ascertain  the  nature  of  a  mineral  lode. 

The  mine  is  about  17  miles  east  of  South  Cochise  station,  on  the  Southern  Pacific 
Railroad.  It  was  bonded  in  1895,  and  was  worked  until  May,  1896,  the  ore  taken  out 
remaining  on  the  dump.  It  was  then  purchased  by  the  bondholders  at  about  $275,000, 
and  shipments  of  the  ore  began.  The  shaft  is  now  about  400  feet  deep,  and  makes  a 
most  satisfactory  showing  of  the  vein  to  that  depth.  Drifts  have  been  run  each  way 
from  the  shaft,  and  the  ore  is  raised  to  the  surface  by  steam  hoists. 

The  ore  in  1896  was  shipped  in  bulk  from  Cochise  station  to  Pueblo  at  the  rate  of 
from  4  to  10  carloads  per  day.  The  freight  rate  to  Pueblo  is  $11.75  per  ton.  It  is 
stated  that  the  ore  so  shipped  carries  from  1  to  2  ounces  in  gold  and  from  50  to  75 
ounces  in  silver.  A  large  part  of  the  production  is  now  milled  upon  the  ground, 
and  only  the  higher  grades  of  ore  are  sent  to  the  smelters.  The  stoping  proceeds 
rapidly.  Pine  timber  stulls  from  12  to  30  feet  in  height  are  required.  The  mill  of 
the  Commonwealth  Mining  Company,  built  by  Fraser  &  Chalmers,  of  Chicago,  with 
a  capacity  of  working  100  tons  of  ore  a  day,  is  well  located  near  the  mouth  of  the 
main  shaft  upon  the  steep  hillside,  so  that  there  is  ample  room  for  the  regular  fall  of 
the  ore  and  pulp  from  the  tramway  to  the  bins,  the  crushers,  and  the  successive 
operations.  The  ore  is  first  dumped  into  a  large  retaining  bin,  from  which  it  is 
drawn  as  needed.  Passing  first  over  grizzlies,  the  parts  requiring  crushing  are  fed  to 
Blake  crushers  of  the  simple  toggle  type,  but  fitted  with  jaw  plates  of  manganese 
steel.  From  these  breakers  the  fine  ore,  together  with  the  finer  from  the  grizzlies, 
is  delivered  through  self-feeding  appliances  to  the  four  Jenish  mills,  fitted  with 
screens  of  60-meeh  and  having  each  a  capacity  of  from  18  to  20  tons  a  day.  Each 
mill  is  driven  by  an  independent  belt.  So  far,  these  mills  have  given  great  satisfac- 
tion and  are  preferred  to  stamps. 
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The  prodnct  of  these  mills  in  1898  was  from  85  to  90  tons  a  day.  The  pulp  is 
treated  by  the  pan  process  in  fonrteen  pans,  heated  by  steam,  with  seyen  settlers. 
About  5  tons  of  quicksilver  are  in  use.  It  is  lifted  into  elevated  reservoirs  and  is 
distributed  through  the  mill  by  pipes.  The  bars  are  cast  so  as  to  weigh  1,500  to 
1,800  ounces  each,  and  are  shipped  by  express  to  Aurora,  111.,  for  parting  and  refin- 
ing.   The  bullion  averages  .900  fine,  and  about  one -fifth  of  the  value  in  in  gold. 

KING  OF  ARIZONA. 

This  gold-bearing  property,  known  for  a  time  as  the  ''Gleason,'*  has  been  trans- 
ferred to  the  Kiue  of  Arizona  Mining  and  Milling  Company,  a  corporation  organized 
under  the  laws  oi  the  Territory  of  Arizona,  with  a  capitalization  of  5,000,000  shares 
of  a  par  value  of  $1  each. 

This  company  owas  four  full  claims — the  Homestake,  the  King  of  Arizona,  the  Last 
Hope,  and  the  Mucho  Bueno.  The  boundaries  of  the  district  have  not  yet  been 
defined,  nor  has  a  name  been  given  to  it;  but  when  it  is  organized  it  will  probably 
be  named  the  King  of  Arizona  district. 

This  district  lies  about  35  miles  due  east  of  Castle  Dome  Landing,  on  the  Colorado 
River.  It  is  north  of  the  Gila  River,  and  about  42  miles  from  Texas  Hill  station,  on 
the  Southern  Pacific  Railroad.  This  is  the  nearest  station  on  the  railway.  There 
are  several  other  locations  besides  those  conveyed  to  the  King  of  Arizona. 

The  Homestake  location  covers  the  chief  workings  up  to  this  dat^  There  is  on  this 
claim  a  strong  vein  of  gold- bearing  quartz.  This  lode  or  vein  has  three  well-marked 
divisions  or  layers.  On  the  hanging  wall  there  is  a  soft  layer  from  3  to  Si  inches 
wide,  which  averages  about  $8m)  per  ton  in  value.  Next  below  this  there  is  a 
middle  layer  or  body  of  quartz  about  20  inches  thick,  which  will  average  about 
$190  to  $200  per  ton  in  value.  The  remainder  of  the  vein,  so  far  as  it  is  exposed  by 
the  shaft,  averages  about  $24  per  ton.  Test  holes  have  been  drilled  3  feet  deep  into 
the  foot  wall,  and  all  are  in  ore. 

The  shaft  by  which  the  exposure  of  the  nature  of  the  vein  has  been  made  was  50 
feet  deep  in  .Inly  last,  and  followed  the  dip  of  the  vein.  From  this  shaft  at  the 
bottom  drifts  have  been  run  along  the  vein  under  the  hanging  wall  a  distance  of 
about  40  feet  westerly,  and  easterly  about  20  feet,  making,  incliiding  the  length  of 
the  shaft,  about  70  feet  of  drivage  on  the  lode  and  showing  a  continuity  of  vein 
having  the  same  characters  and  values  developed  by  sinking  the  shaft.  • 

The  hill  rises  rapidly  on  the  western  side  of  the  shaft,  so  that  the  height  of  backs 
on  the  lode  above  the  drift  is  greater  on  the  west  than  on  the  east.  At  a  point  about 
30  feet  west  of  the  shaft  and  on  a  level  with  the  collar  of  the  shaft  the  vein  has  been 
crosscut  from  wall  to  wall  and  is  shown  to  be  18  feet  wide.  The  ore  in  this  crosscut 
has  about  the  same  grade  as  that  at  the  collar  of  the  shaft.  The  value  of  the  vein 
at  the  shaft  has  been  estimated  at  $3,500  per  lineal  foot,  longitudinally.  The  vein  is 
exposed  for  18  feet  or  more  above  the  shaft.  The  croppings  of  the  vein  may  be  fol- 
lowed for  some  750  feet  up  to  a  second  opening  known  as  the  *'  King  of  Arizona 
shaft.''  This  was  13  feet  deep  in  July.  By  means  of  drill  holes  the  vein  was  shown 
to  be  over  11  feet  wide  and  to  average  $12  per  ton  in  value.  A  tunnel  has  been 
started  in  to  tap  the  vein  about  90  feet  below  the  croppings. 

There  are  several  large  croppings  of  quartz  near  the  workings  on  the  ''  Homes  take,'' 
and  probably  a  dozen  or  more  otner  locations  in  the  vicinity. 

At  present  the  quartz  is  taken  by  teams  to  a  5-stamp  mill  and  a  2i  Huntington 
mill  at  the  Gila  River  near  Mohawk  station.  This  is  35  miles  south  of  the  mine  and 
10  miles  north  of  the  railroad.  Texas  Hill  is  the  nearest  railroad  station,  the  mine 
being  about  42  m'iles  north  of  that  station. 

On  the  1st  of  October,  1897,  this  mill  had  run  about  fifty  full  days  of  twenty-four 
hours  each,  and  about  $30,000  worth  of  gold  had  been  taken  from  the  plates.  About 
75  per  cent  of  the  assay  value  is  extracted. 

Boring  for  a  water  supply  is  in  progress  at  the  mine,  under  arrangements  to  go 
down  2,000  feet.  If  these  efi'orts  fall  to  develop  sufficient  water  to  supply  a  W)- 
stamp  mill,  a  narrow-gauge  railway  will  probably  be  built  from  the  mines  to  the 
Gila  Kiver  and  a  50-Btamp  mill  will  be  erected  there.  If  water  is  found  at  the  mine, 
the  mill  will  be  erected  there. 

Wood  is  sufficiently  abundant  at  the  mine  and  at  the  mill  on  the  Gila.  It  is 
chiefly  mesquite  and  iroil  wood,  and  costs  from  $3  to  $3.25  per  cord,  delivered. 

The  contract  price  for  hauling  ore  from  the  mine  to  the  mill  on  the  Gila  is  $8  per 
ton  of  2,000  pounds.  Contracts  have  been  made  for  the  erection  at  the  mill  of  a 
plant  to  treat  the  tailings  by  the  cyanide  process. 

The  following  statement  made  from  an  authoritative  source  in  March,  1898,  and 
published  in  the  Yuma  Sentinel,  gives  additional  information  concerning  this  inter- 
esting property : 

<<The  mines  of  the  King  of  Arizona  Company  in  the  Shorthorn  Mountains,  the 
discovery  of  which  was  the  most  sensational  strike  in  Arizona,  or  anywhere  else, 
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for  many  yean  past,  are  continually  prodncinff  a  sufficient  quantity  of  wonderfully 
high-grade  ore  to  keep  the  5-8tamp  mill  at  Mohawk  in  operation.  Sinking  in  the 
main  working  shaft  on  the  Homestake  claim  goes  steadily  on,  and  at  a  depth  of  140 
feet  from  the  mouth  of  the  shaft,  which  is  itself  in  a  ffully  and  150  feet  beneath  the 
apex  of  the  hills  that  rise  on  either  side  and  throuffh  which  the  ore  body  runs,  ore  has 
been  reached.  The  bottom  of  this  shaft  is  now  in  ore  that  mills  about  $400  to  the 
ton — not  unusual  ore  for  this  mine.  The  80-foot  level  has  been  run  west  from 
the  main  shaft  about  50  feet,  and  rock  worth  frt>m  $600  to  $700  per  ton  is  now  being 
taken  out.  Stopins  has  not  yet  been  be^n  on  this  level,  but  probably  will  be  soon. 
The  grade  of  ore  taken  out  of  it  is  even  higher  than  the  majority  of  the  rock  taken 
out  above  from  the  30  and  50  foot  levels,  on  which  the  mill  has  up  to  the  present  time 
been  ran  and  made  records  that  have  excited  the  wonder  of  the  mining  world.  The 
80-foot  level  has  also  been  run  east  about  40  feet  to  connect  with  a  tunnel  running 
west  from  the  other  side  of  the  mountain.  The  ore  in  the  80-foot  level  east  is  the 
low-grade  ore  of  the  mine,  and  gives  from  $30  to  $40  per  ton.  The  tunnel  running 
toward  it  from  the  other  direction  has  tapped  a  large  ore  body  containing  $75  rock. 
From  the  standpoint  of  a  mining  man  the  mine  is  now  in  better  condition  than  it 
has  ever  before  been,  and  is  being  developed  systematically.  The  final  system  of 
working  the  ores  of  this  group  has  not  yet  been  determined  upon,  but  it  is  not 
unlikely  that  a  tramwajr  will  be  built  to  Texas  Hill,  80  miles  away,  and  a  40-8tamp 
mill  erected  at  that  point,  where  water  and  wood  are  plentiful.  That  this  will 
positively  be  don«  has  not  yet,  however,  been  decided,  reports  so  stating  which  have 
appeared  in  other  Territorial  papers  notwithstanding.  The  idea  of  placing  the  mill 
at  the  mine  and  pumping  water  from  the  Gila  is  also  being  considered.  In  the  mean- 
time boring  for  water  continues,  and  a  depth  of  5,000  feet  has  been  reached.  The 
same  formation  as  that  in  which  water  weui  found  at  Castle  Dome  is  being  pene- 
trated, but  no  signs  of  water  have  appeared.  No  discouragement  will  be  entertained 
by  the  company,  however,  and  sinking  will  be  continned  until  water  is  found,  no 
matter  where  that  may  be." 

OTHER  MIMSS  AND  PROSPECTS  NEAR  YUMA. 

The  discovery  by  Gleason  and  the  important  developments  following  greatly 
stimulated  prospecting  in  the  mountains  north  and  south  of  Yuma  and  eastwardly 
from  the  Coloraao.  llie  field  is  a  rich  and  promising  one.  The  great  drawback  is 
the  absence  of  water,  or  its  extreme  scarcity.  The  existence  of  very  fine  gold-bearing 
rock  up  and  down  the  Colorado  River  has  long  been  known,  and  early  excited  the 
attention  of  prospectors.  Much  search  has  been  made  for  the  ledge  supposed  to 
exist  called  the  **  Lost  Squaw  Mine,''  from  which  it  is  said  large  nuggets  of  gold 
were  brought  in  by  an  Indian  squaw,  who  refused  to  disclose  the  locality  and  who 
suddenly  disappeared  without  leaving  any  clew  to  the  place  where  she  obtained  the 
gold. 

Near  Castle  Dome,  not  at  the  landing  but  at  the  mines,  Mr.  W.  P.  Miller,  the 
former  owner  and  superintendent  of  several  of  the  mines,  made  locations  upon  crop- 
pings  of  a  copper  ledge,  or  seams,  in  which  gold  could  be  often  seen  in  large  grains 
and  flakes.  Along  the  Colorado  River  at  and  beyond  La  Paz  great  quantities  of 
ferruginous  "float"  rich  in  gold  were  found  by  Ehrenberg  and  the  early  explorers. 
The  copper  conglomerates  of  the  Planet  and  other  claims,  elsewhere  noticed,  carried 
coarse  gold. 

GOLD  ROCK. 

Among  the  several  mining  enterprises  attracting  attention  at  Tuma,  the  Gold  Rock 
merits  mention.  It  was  closed  down  with  an  indebtedness  of  upward  of  $200,000,  but 
it  has  been  revived  by  Mr.  Stewart,  according  to  report,  and  the  debt  has  been  nearly 
paid  off.  There  are  three  claims,  known  as  the  Queen,  the  Crown,  and  the  Cross, 
about  30  miles  west  of  Yuma. 

MORENO  (NOW    GUADALODPE). 

After  lying  idle  and  neglected  for  several  years,  work  has  been  resnmed  upon  this 
property)  and  the  ore  is  being  worked  in  the  Ingersoll  Mill"  at  Tyson's  Well. 

FREE-GOLD  DISTRICT— COLORADO  RIVER. 

To  the  gold-bearing  region  along  and  near  to  the  Colorado  River,  in  Yuma  County, 
north  of  Silver  district  and  of  the  old  Clip  Mine  it  is  proposed  to  give  the  name  **  Free- 
gold  district,''  from  the  fact  that  an  abundance  of  free  gold  is  found  there  on  and  near 
the  surface.  This  district  is  from  2  to  3  miles  wide  and  5  miles  long.  One  end  is 
about  4  miles  from  the  Colorado  River.    The  old  Yuma  road  passes  near  it.    It  is 
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east  of  the  old  Celeetine  arrastre.  The  rocks,  according  to  Mr.  Sparks,  are  granitic, 
porphyritio,  and  volcanic.  These  rocks  are  traversed  by  qnartz  veins.  There  is  no 
development  yet  bevond  a  depth  of  150  feet.  One  claim,  the  Golden  Chimes,  has  a 
vein,  according  to  K.  W.  Sparks,  who  has  prospected  there,  from  4  to  8  feet  wide, 
with  some  50  tons  out  on  the  dump,  which  is  expected  to  average  from  $35  to  $40 
X>er  ton. 

BILVXR  VALLEY  GOLD  AND  SILVER  MINING  COMPANV. 

This  property,  about  40  miles  south  of  Kingman^  in  the  Hualapai  Mountains, 
Mohave  County,  has  two  or  more  gold-bearing  veins,  the  quartz  from  which  is 
worked  in  the  company's  15-Btamp  mill. 

MOHAVE  COUNTY  MINES. 

There  are  many  gold-mininff  enterprises  In  Mohave  County  about  which  little  is 
known.  The  gold  placers  of  tne  Chemehueris  Mountains  have  long  been  worked  by 
the  dry- washing  methods.  Banks  of  auriferous  gravel  are  found  along  the  Colorado 
River  north  of  White  Hills.  The  White  Hills  mines  were  discovered  in  1892,  and  a 
large  amount  of  money  has  been  expended  in  their  development.  There  have  also 
been  extensive  mining  operations  at  Chloride  and  at  Cubab  and  Todds  Basin. 
Important  discoveries  of  copper  ore  are  reported  from  the  region  of  Mineral  Park, 
and  ledges  of  the  gem,  called  **  chalchihnitl ''  by  the  Aztecs,  have  been  located.  This 
is  known  to  us  as  turquoise,  and  these  localities  appear  to  have  been  worked  by  the 
aboriginal  races  long  ago. 

MAMMOTH-COLLINS,  LIMITED. 

This  property,  which  at  the  date  of  the  last  report  was  lying  idle,  owing  to  a 
change  of  ownership,  has  been  reorganized,  and  work  has  been  resumed  upon  it 
under  the  above  title.  In  addition  to  the  Mammoth  lead  the  company  recentlv  pur- 
chased from  George  N.  Fletcher  the  Collins  group  of  mines,  which  run  parallel  to 
and  join  the  Mammoth  on  the  west,  and  the  company  as  now  organized  is  called  the 
Mammoth-Collins  Mines,  Limited. 

Owing  to  their  proximity  to  each  other  the  entire  group  of  mines  will  be  worked 
from  the  present  Mammoth  shaft;,  which  is  already  down  to  the  500-foot  level. 

A  wire-rope  transportation  plant  has  been  put  up  by  which  the  ore  from  the  mines 
is  taken  direct  to  a  mill  on  the  San  Pedro  River,  and  the  returning  buckets  take 
back  all  the  water  required  at  the  camp. 

A  cyanide-leaching  plant  is  now  being  placed  so  as  to  work  the  tailings. 

Portions  of  the  dump  are  being  worked  for  the  large  quantities  of  couTferrite — the 
molvbdate  of  lead — which  they  contain. 

The  granitic  rocks  of  the  Dragoons,  on  the  west  side  of  the  South  Pass  leading  from 
Tombstone  over  into  the  Sulphur  Springs  Valley,  are  gold  bearing.  These  granitic 
rocks  are  traversed  by  gold-bearing  quartz  veius.  From  some  of  them  ore  1ms  been 
shipped  away  to  advantage,  but  no  milling  has  been  done  on  the  ground.  Dr. 
Rider  and  others  have  wo&ed  these  veins  for  a  long  time.  Scarcity  of  water  ren- 
ders the  working  difficult.  Water  is  obtained  in  wells  at  the  cattle  ranches  at  the 
entrance  of  the  pass  on  the  west,  and  in  the  granite  formation  not  far  from  the 
summit. 

SOUTHERN  BELLE. 

An  extensive  ledge  in  the  Old  Hat  mining  district  lies  upon  the  northeast  slope  of 
the  Santa  Catalina  Mountains.  There  are  many  locations  upon  the  lode,  some  of 
which  are  patented.  It  has  the  form  of  a  *' blanket  ledge,"  lying  quite  flat,  dipping 
only  about  7  to  10  degrees.  It  comes  to  the  surface  along  a  deep  canyon,  which  has 
cut  down  into  the  rooks  and  reveals  an  extensive  formation  of  red  sandstone  and 
quartzite,  probably  of  Cambrian  age.  The  ledge  varies  from  18  inches  to  5  and  even 
10  feet  in  thickness,  and  has  been  extensively  worked.  The  quartz  has  been  crushed 
in  a  10-stamp  mill  at  the  canyon.  It  is  difficult  to  ascertain  the  yield,  as  no  reports 
have  been  made  public.  The  gold  is  free,  and  is  caught  upon  plates  and  in  the  bat- 
tery. The  mine  and  mill  were  leased  to  Mr.  Wemple,  of  New  York,  in  1897.  Some 
hand  samples  taken  from  adjoining  claims  upon  the  same  ledge  showed  free  gold  and 
gave  about  an  ounce  per  ton  by  assay. 

This  ledge  appears  to  be  very  near  to  the  contact  of  the  red  shale  and  quartzite, 
with  a  heavy  dike  of  dioritic  rock  below. 

GUIJA8  MOUNTAINS— BENT  A   SAMPSON. 

MeesrA.  Bent  <&  Sampson  have  been  active  during  the  past  ten  years  or  more  in 
developing  locations  made  by  them  in  the  Gnijas  district.    Several  sales  of  claims 
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have  been  repnted  as  made  by  them.    Among  these  the  Grant  gronp  was  transferred 
to  other  parties,  and  there  is  promise  of  the  erection  of  a  suitable  mill  at  the  camp. 

ORO  BLANCO  GOLD- MINING  DISTRICT. 

Oro  Blanco  district  receives  its  name  from  the  fact  that  most  of  its  placer  gold  is 
so  largely  alloyed  with  silver  that  the  yellow  color  of  the  metal  is  lost  and  the  gold 
is  nearly  white.     A  large  part  of  the  product  is  not  over  .400  tine. 

The  district  is  situated  in  the  southwestern  portion  of  Pima  County,  and  is  bounded 
southerly  by  the  border  line  of  Sonora,  Mexico,  into  which  State  the  gold-producing 
formations  extend.  It  is  more  than  10  miles  square,  and  consequently  the  district 
has  an  area  of  more  than  100  stjuare  miles.  All  of  this  territory  is  gold  bearing.  It 
has  long  been  known  for  its  white  gold  placers  and  has  been  considerably  prospected, 
but.  there  has  not  been  any  serious  or  extensive  development  work.  It  is  said  that 
Mr.  C.  W.  Kempton,  mining  engineer,  who  visited  the  district,  remarked  that,  con- 
sidering the  extent  and  highly  mineralized  surface,  it  has  been  less  developed  by 
workings  below  the  surface  than  any  other  mining  section  in  the  country.  The  dis- 
trict is  accessible  from  Tucson  by  a  triweekly  stage.  The  roads  are  generally  good. 
The  rock  formations  are  generally  granite  and  porphyry  with  argillacean  slates. 
These  formations  seem  to  be  everywhere  gold  bearing.  In  almost  every  ravine  or 
gulch  gold  can  be  found  by  panning,  and  even  on  the  hillsides  and  on  the  surface 
generally,  especially  where  the  soil  is  reddened  by  decomposed  pyrite,  gold  can  be 
obtained  by  dry  washing.  Most  of  the  placer  mining  is  carried  on  by  Mexicans  iu 
a  crude  and  desultory  way,  often  with  a  small  and  wholly  inadequate  water  supply, 
and  in  certain  places  by  dry-washing  machines  worked  by  baud.  The  returns  are 
small,  but  the  miners  manage  to  get  their  living,  especially  when  they  can  get  water. 

Sot  only  gold,  but  silver,  lead,  copper,  and  iron  ores  are  found  in  ditl'erent  por- 
tions. Gold  is,  however,  the  most  generally  diffused  metal,  but  follows  ohieflv  a 
broad  belt  or  line  through  the  district.  The  chief  gold  mines  are  found  along  tnis 
belt.  The  chief  mines  or  claims  are  known  as  the  Oro,  Nil  Desperandum,  8orrel  Top, 
Tres  Amigos,  Holden,  Gold  Bug,  McClenahan,  Esperanza,  Kob  Roy,  Golden  Eagle, 
with  many  other ,  locations  and  prospects,  on  several  of  which  work  is  now  being 
prosecuted. 

Another  part  of  the  district  seems  to  carry  silver  as  the  metal  of  dominating  value, 
although  more  or  less  gold  is  associated  with  it.  Owing  to  the  depressed  value  of 
this  once  precious  metal,  less  attention  is  now  ^ven  to  this  silver-bearing  portion  of 
the  district  than  formerly,  and  most  of  the  claims  are  not  worked. 

Argentiferous  lead  ores  are  found  also,  but  at  present  prices  of  lead  and  of  silver 
the  deposits  are  not  explored.  Copper  ores  are  also  found.  A  locality  near  the  Jalisco 
range  of  mountains  was  worked  for  this  metal  with  its  associated  gold  and  silver 
some  years  ago.  Some  lots  of  ore  assaying  as  high  as  37  per  cent  of  copper  and  18 
onncee  in  silver  have  recently  been  taken  out. 

It  is  not  possible  to  obtain  definite  and  exact  figures  of  the  previous  metal  product 
of  this  section,  but  the  foregoing  list  of  the  principal  mines  and  prospects  is  believed 
to  include  those  from  which  bullion  or  concentrates  in  larger  or  smaller  amonnts 
have  been  shipped  during  the  past  year. 

Several  mills  have  been  erected  in  this  district,  but  there  is  not  anywhere  a  shaft 
or  mine  300  feet  deep.  The  Montana  is  probably  the  mine  upon  which  most  work 
has  been  done  since  its  location  in  depth  and  by  drifts,  crosscuts,  and  tunnels. 
The  ore  carries  gold,  zinc,  and  some  copper.  Since  the  death  of  its  principal  owner, 
Mr.  Disston,  of  Philadelphia,  the  mine  and  mill  have  not  been  worked. 

In  the  opinion  of  Dr.  A.  H.  Noon,  one  of  the  old  residents  of  this  district,  and  to 
whom  I  am  indebted  for  most  of  the  foregoing  information,  the  Oro  Blanco  section 
of  the  mining  district  of  the  Territory  constitutes  a  rich  and  inviting  field  which  is 
now  receiving  increased  attention.  The  Old  Glory  mine  has  been  worked  intermit- 
tently with  variable  results.  In  the  month  of  February,  1898,  it  was  reported  that 
work  on  the  Old  Glory  still  continues  and  daily  demonstrates  that  the  property  is  a 
paying  one  under  capable  management.  The  mine  contains  large  bodies  of  low- 
grade  ore,  but  none  so  low  that  a  profit  can  not  be  made  if  judiciously  handled. 
This  is  evidenced  by  the  results  obtained  by  Mr.  Gould. 

It  was  also  reported  that  the  Tres  Amigos  property  continues  to  be  worked  for 
development  purposes,  some  ver^-  high-grade  gold  ore  being  found  in  the  progress  of 
their  work.  This  is  sorted  and  shipped,  the  last  shipment  yielding  a  return  at  the 
rate  of  over  $500  per  ton. 

VULTURE  MINE. 

This  well-known  gold  mine  is  one  of  the  oldest  in  the  Territory.  Its  fame  in  early 
days  was  based  upon  its  great  production  of  the  yellow  metal  and  the  difficulties 
under  which  the  gold  was  obtained.  Some  of  the  greatest  of  these  obstacles  were 
the  absence  of  water  and  the  presence  of  the  savage  Apaches  and  the  distance  from 
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civilization  and  sappliee.  Sold  originally  by  Weaver  for  an  old  pipe,  it  repaid  the 
purchasers  by  millions  of  dollars'  worth  of  the  precious  metal.  Without  banks  upon 
which  to  issue  checks  to  pay  the  man  and  without  means  of  transporting  coin  to 
meet  the  pay  rolls,  the  ingots  of  gold  were  chopped  up  with  hatchets  and  chisels  and 
distributed  to  the  men  in  liquidation  of  their  wages.  Yet  the  property  has  seen  dark 
days,  and  has  at  intervals  stood  idle,  while  not  one  of  the  shafts  had  been  sunk  much 
more  than  300  feet.  A  victim  of  extravagant  valuations  and  promises  based  upon  its 
past  record  and  of  stock -jobbing  exploitations,  the  proper  working  and  development 
of  the  property  have  been  neglected. 

The  vein  at  the  surface  was  divided  up  into  parallel  layers,  which  were  more  or 
less  broken  over  and  dislocated.  These  trifling  displacements  were  sufficient  to 
frighten  some  of  the  weak-kneed,  grass-root  miners,  and  gave  rise  to  the  fallacious 
sayiug  in  California  that  the  'S'eins  in  Arizona  had  no  roots.''  But  these  little 
breaks  have  been  passed  and  only  serve  to  show  the  great  breadth  of  the  lode,  and 
to  indicate  the  best  position  for  more  extensive  and  deeper  work.  Instead  of  some 
400  feet  of  depth,  as  now^  a  shaft  should  be  put  down  1,200  feet  or  more,  with  proper 
drifts  and  connections  with  another  shaft  farther  west. 

The  property  chania^ed  hands  early  in  the  year  1898,  and  it  is  hoped  will  now  be 
worked  upon  its  merits. 

It  is  unaerstood  that  the  cyanide  plant  erected  upon  the  banks  of  tailings  has  beea 
successfully  run  during  the  year. 

GOLD  ON  THB  SAN  FRANCISCO  RIVER. 

Extensive  placer  deposits  are  found  along  the  San  Francisco  River  about  7  mile9 
above  Clifton.  It  was  proposed  some  years  ago  to  work  these  banks  of  gravel  by 
the  hydraulic  process,  and  a  large  sum  of  money  was  expended  in  sending  out  sheet 
iron  for  a  pipe  line  and  a  machine  plant  to  bend  and  rivet  the  sheets  into  pipe.  The 
want  of  adequate  fall  and  space  for  the  tailings  caused  the  abandonment  of  the 
enterprise. 

A  groDp  of  gold  bearing  veins  on  the  right  bank  of  the  river  some  distance  above 
the  placers  gave  promise  of  profitable  working,  especially  as  the  water  of  the  river 
was  abundant  for  milling  purposes,  and  the  cbnditions  were  favorable  for  cheap 
working. 

In  March,  1898,  it  was  reported  that  the  Evans- Vanbecke  Gold  Company  was  run- 
ning a  20stamp  mill  regularly  on  ores  from  veins  in  the  district,  and  that  it  was 
the  intention  to  increase  the  plant  by  the  addition  of  thirty  more  stamps. 

ROCHESTER  GROUP  OF  GOLD  CLAIMS,   CABABI  DISTRICT. 

The  following  memorandum  notes  were  made  during  an  inspection  in  1896,  since 
when  much  work  has  been  done  on  each  of  the  claims : 

Great  Eastern. — Quartz  ledge,  trends  N.  50^  E.,  dips  easterly  70  to  75  degrees.  A 
white  quartz  at  croppings.  Has  the  appearance  of  quartz  which  often  carries  coarse 
gold.  Fit  about  25  leet  deep.  Vein  over  all  about  48  inches  wide.  Sixteen  inches 
of  quartz  on  the  hanging  wall  and  12  inches  on  the  foot.  Walls  soft  and  clay-like. 
Color,  light  gray.    Some  galena  seen. 

(irand  Central. — About  1,000  feet  higher  than  the  camp  on  the  west  side  of  the 
mountain.  Red  and  gray  volcanic  or  plutonic  rocks  porphyritic.  A  **blind  ledge," 
almost  in  the  midst  of  a  large  amount  of  blue  clay  and  decomposed  porphyry.  When 
oxidized  the  iron  oxide  becomes  ochery  yellow.  This  lode  shows  free  gold.  Course 
of  vein  is  N.  30^  to  40^  W. ;  dip  southeast  at  angle  of  46  to  60  degrees.  A  shaft  was 
about  100  feet  deep.  The  clay  at  the  bottom  quite  damp.  Thickness  varies,  at  one 
place  4  feet.    Advised  cross- cutting  to  the  west.     Some  30  to  40  tons  out  on  bank. 

Grand  Mogul, — Several  ledges  and  spurs,  on  a  narrow  ridge  between  two  gulches 
or  arroyos.  Rock  is  red  porphyry.  Little  or  nothing  done  on  the  croppings.  A 
tunnel  started  below  them. 

Little  Ifuckhoi-n.^X  bulging  vein.  Trend  N.  30^  W.,  S.  30^  E.  Dip  east.  From 
18  to  24  inches  wide.  » 

Big  Buokhorn. — On  the  top  of  a  ridge.  A  quartz  vein  trending  N.  40-  W.  Dip  is 
easterly  75  to  80  degrees.  Fine  ** ribbon"  quartz.  Walls  have  a  soft  gouge.  There 
are  some  stains  of  copper.    This  vein  can  be  cheaply  mined. 

• 

MCDUFFIE  CLAIMS. 

Mr.  W.  C.  McDuffie,  of  Tucson,  has  a  group  of  gold-bearing  claims  near  Roches- 
ter's camp  in  the  Cababi  mining  district.  These  are  quartz  lodes  varying  in  width 
from  18  inches  to  6  feet,  carrying  free  gold  and  some  galena. 

5217 3 


Digitized  by 


Google 


34 


REPORT   OF   THE    GOVERNOR   OF   ARIZONA. 


KUHN-KAHN. 

This  claim  covers  a  well-defined  gold  quartz  ledge  traversing  porphyrltic  rock 
About  half  a  mile  west  of  the  Huutington  or  Desert  well,  near  which  tnere  is  now  a 
Papago  village.  This  vein  averages  about  20  inches  in  thickness  and  carries  about 
$12  in  value  m  free  gold.  Several  tons  worked  as  a  test  at  the  Arizona  School  of 
Mines  yielded  more  than  this,  and  assays  have  indicated  as  high  as  $15  to  $20  per 
ton.  There  is  considerable  heavy  carbonate  of  lead  present.  The  developments  con- 
sist of  shafta  and  open  cuts  of  no  great  depth. 

GOLD  IN  THE  HUACHUCA8. 

TnoTcasing  attention  has  of  late  been  given  to  prospecting  for  gold-bearing  veins 
in  the  Huachucas,  particularly  about  Tanners  Canyon.  Many  claims  have  been 
located.  Mr.  P.  J.  Hand,  of  Loehiel,  has  sunk  50  feet  on  one  of  his  claims.  Good 
placer  ground  is  reported  to  exist  in  the  vicinity  of  the  Harper  mine,  and  good 
wages  have  been  made  by  miners  working  these. 

FRESNAL  GOLD  MIMES. 

The  discovery  of  remarkably  rich  gold  and  silver  ore  on  the  western  side  of  the 
.Bsboquivari  range  of  mountains,  southwest  of  Tucson,  has  beeu  one  of  the  most 
notable  events  of  the  year  iu  mining  circles  of  this  Territory.  The  samples  brought 
in  for  assay  at  the  Arizona  School  of  Mines  show  free  gold  and  rich  silver  ore.  Ihe 
•combination  is  very  promising,  and  the  samples  frequently  assay  as  high  as  $1,000 
to  the  ton,  but  this  is  upon  picked  hand  samples.  Some  of  the  hand-worked  ore,  as 
«acked  for  shipment,  has,  however,  run  as  high  as  $600  per  ton. 

The  veins  were  discovered  by  Henry  Wicks  and  J.  D.  Burrow,  prospectors,  asso- 
ciated with  the  Allison  Brothers,  of  Tucson.  The  discovery  is  one  of  the  results  of 
the  system  of  making  reliable  assays  at  the  Arizona  School  of  Mines  for  a  nominal  sum, 
as  established  by  the  legislature.  Mr.  Allison  systematically  sent  in  samples  from 
croppings  for  assay,  olten  getting  nothing  to  encourage  him  until  the  prospectors 
came  across  the  croppings  of  this  ledge.  Mr.  John  Brockman,  of  the  Pearce  or  Com- 
monwealth mine,  has  purchased  Mr.  Burrow's  interest  in  this  property,  and  active 
mining  operations  are  expected  will  be  commenced  without  delay.  Considerable 
shipments  of  high-grade  ore  have  already  been  made. 

This  discovery  has  stimulated  the  active  prospecting  of  the  Baboquivari  Moun- 
tains, and  many  other  locations  have  been  made. 

GOLD  FIELDS— SUPERSTITION  MOUNTAINS. 

The  broad,  open  area  in  the  midst  of  the  Superstition  Mountains,  east  of  Mesa,  and 
described  under  "Geology,"  is  known  as  **Gold  Fields.'*  This  name  has  been  given 
to  the  district  because  of  the  many  gold  mines,  claims,  and  prospects,  and  the  very 
general  distribution  of  the  precious  metal  in  the  granite  rock  which  forms  the  floor 
or  bed  rock  of  the  district.  Much  of  the  gold  appears  to  be  derived  from  the  granite 
near  the  contact  of  plutonic  dikes  and  without  any  well-defined  quartz  vein.  The 
impregnation  with  gold  is  seemingly  from  the  decomposition  of  iron  pyrites,  which 
on  decomposing  leaves  a  large  amount  of  red  iron  oxide  behind.    It  is  claimed  that 

fold  can  be  washed  out  of  the  red  soil  found  abundantly  over  the  surface  of  the  hills, 
here  are,  howev^er,  several  well-defined  quartz  veins,  and  some  in  close  connection 
with  the  contact  of  the  granite  with  strata  of  ancient  Palieozoio  limestones,  portions 
of  the  sediments  which  covered  the  region  before  the  irruption  of  the  granite. 

One  of  the  most  important  mines  has  been  worked  by  Captain  Hall  for  several 
years  past. 

Mammolh,— Thin  claim  is  along  the  contact  of  the  granite  with  a  porphyry  dike. 
This  contact  is  plainly  marked  by  a  very  heavy  mineralization  of  the  granite  with 
fed  oxide  of  iron  derived  from  the  decay  of  pyrites.  The  mine  has  been  extensively 
worked  to  a  depth  of  100  feet,  and  is  reputed  to  have  yielded  gold  to  the  value  of 
nearly  a  half  million  dollars. 

Other  claims  are  known  as  the  "  Bull  Dog,"  the  **  Mabel  Ann,"  and  "  Gold  Fields." 

The  following  are  the  results  of  assays  of  some  of  the  hand  samples  taken  from 
claims  iu  Gold  Fields  district: 


Mark. 


Silver,    Li^i,  ^\     Gold 
ore.  *    , ton  of  ore. 


No.  1 
No.  2 
No.  3 
No.  4 
No.  6 
No.  6 


Ounces. 
3.20 
3.70 
2.50 
2.30 
2.00 
L80 


Ounce*. 
0.066 
.250 
.233  I 
.066  , 
.083  , 
.666  I 


I 


$L36 
5.16 
4.81 
1.36 
L71 

13.76 


Where  taken. 


Mabel  Ann  shaft. 
Mabel  Ann  dump. 
Mabel  Ann  main  shaft. 
Mabel  Ann  north  shaft. 
Mabel  Ann  tonnel. 
Gold  Fields. 
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GOLD  IN  GILA  COUNTY. 

Commissioner  of  Immigration  W.  P.  Hnnt,  in  liis  report  for  1897,  says  that  the 
northern  portion  of  Gila  County  is  rich  in  gold.  Three  small  stamp  mills  were 
working.  The  Craig  mill  produced  162  ounces  of  gold,  valued  at  $2,754,  and  the 
Coleman  mill  turned  out  724.47  ounces,  worth  $12,621.99— a  total  of  $15,375.99. 

GOLD   MINES   IN  THE   BRADSHAW  MOUNTAINS. 

Space  does  not  permit  of  a  fnll  description  of  the  many  claims  and  mines  which 
have  been  located  in  these  mountains. 

Most  of  the  g:old-bearing  lodes  carry  a  la^c^e  percentage  of  sulphides  of  iron.  The 
Crowned  King  is  an  example  and  is  one  of  the  most  prominent  claims. 

Crowned  King. — ^This  claim  owes  its  prominence  largely  to  the  persistent  enterprise 
and  energy  of  one  of  its  principal  owners,  Mr.  Shekels,  of  Prescott.  It  has  l>een 
successfully  worked  for  several  years.  The  vein  is  strong  and  thoroughly  well 
metallized.  Wood  and  water  are  abundant.  In  1896  the  ore  was  worked  in  a 
10-stamp  mill  near  the  mine.  As  much  of  the  free  gold  as  is  possible  is  collected 
upon  the  plates  and  the  pulp  is  then  coucentrated  on  eight  Frue  vanners.  The  con- 
centrates are  shipped  away  to  smelting  works.    No  report  for  1898  ha«  been  received. 

Luke  mine. — This  claim  is  about  2  miles  south  of  the  Crowned  King.  It  was 
formerly  known  as  John  Luke's.  It  is  considered  to  be  the  extension  of  the  Lorena, 
or  to  be  on  the  same  lode.  In  1896  it  was  worked  by  seven  men  and  produced  about 
a  carload  of  ore  a  month.  The  ore  is  packed  out  of  the  mountains  and  then  hauled 
by  wagon  to  Phcenix.  There  are  three  veins  in  the  group,  the  Lorena,  Cougar,  and 
Eclip^.  The  shaft  on  the  Lorena  was  300  feet  deep,  with  three  levels.  The  Cougar 
and  the  North  Cougar  yield  considerable  blende  in  nodular  masses. 

These  veins  are  near  Mount  Wasson,  one  of  the  highest,  if  not  the  highest  peak  of 
the  Bradshaws,  and  named  for  John  Wasson,  formerly  United  States  surveyor-gen- 
eral for  Arizona.  This  mountain,  a  noted  landmark  in  Arizona,  is  erroneously  let- 
tered **  Mt.  Watson  "  in  the  last  issue  of  the  United  States  Land  Office  map  of  Arizona. 

Junior' 8  mine. — This  claim,  near  Mount  Wasson,  in  the  Bradshaws,  is  upon  a  larse 
vein  near  the  outcrops  of  a  porphyritic  rock  similar  to  that  seen  at  the  Grey  Eagle 
claim  on  Humbug  Creek,  farther  east.  It  is  opened  by  a  shaft  which,  if  the  claim  is 
not  being  worked,  is  filled  to  overflowing  with  water,  with  which  the  rock  forma- 
tions are  charged.    Mr.  Junior  has  taken  very  rich  silver  ore  from  this  claim. 

Rapid  Transit. — This  is  a  pyritic  vein  with  gold  and  silver  ore.  It  was  formerly 
owned  and  worked  by  Jake  Herickles.  It  is  about  2  feet  wide;  elevation  about 
5,700  feet.  Prom  this  claim  the  trail  ascends  a  steep  granitic  mountain  by  zigzag 
tarns  to  Juniors,  nearly  1,000  feet  higher. 

Grey  Eagle. — On  the  left  or  east  side  of  Humbug  Creek,  in  the  line  of  prolonga- 
tion of  Junior's  claim,  and  supposed  bv  some  to  be  on  the  same  lode.  It  is  a  large 
quartz  vein  carrying  pyrites  and  gold.  Its  average  is  *'low  grade,"  but  the  vem 
is  large  and  strone,  and  it  has  been  opened  by  several  tunnels  fVom  which  good  ore 
has  been  taken.  It  is  in  slate  rock  alongside  of  a  dike  of  greenstone  porphyry  in 
which  the  crystals  of  feldspar  are  distinct.  The  quartz  is  from  2  to  10  feet  thick, 
and  most  of  it  is  very  rusty  from  the  decay  of  the  pyrites. 

Oro  Bella. — ^A  claim  1,500  feet  upon  the  pyritio  quartz  lode  adjoining  the  Ore 
Benito,  which  crosses  the  gorge  of  Humbug  Creek  a  short  distance  below  the  Grey 
Eagle.  It  is  a  well-defined  lode,  which  traverses  slate  parallel  with  the  bedding 
and  crops  out  the  whole  length  of  the  claim,  for  most  of  tne  distance  upon  the  steep 
side  of  the  mountain  above  the  Oro  Benito,  permitting  it  to  be  opened  by  tnnnels. 
This  vein  is  from  a  few  inches  to  4  feet  thick.  In  places  it  is  divided  into  two  or 
more  branches.  The  ore  consists  chiefly  of  white  iron  pyrites,  with  a  central  layer 
of  co]>per  pyrites  and  some  galenite.  The  fVeshly  broken  ore  is  very  brilliant  and 
beautiful  and  is  an  ore  which  can  be  easily  concentrated.  The  decomposed  surface 
ore — the  rustj'  croppings — was  rich  in  ^old — free  gold — which  could  be  seen  by  the 
the  naked  eye,  and  showed  very  well  m  a  pan.  Most  of  this  ore  was  worked  in 
arrastres  on  the  creek  Just  below.  The  claim  was  reported  to  have  yielded  in  this 
way  from  $.50,000  to  $60,000  in  value  of  gold.  The  outcrop  is  easily  traced  by  the 
open  cuts  and  pits  from  which  this  ore  was  taken. 

Oro  Benito.— This  claim,  also  of  1,5Q0  feet,  is  upon  the  same  lode  as  the  Oro  Bella, 
and  the  claims  are  continuous.  The  same  observations  as  those  upon  the  Oro  Bella 
will  apply  here,  except  that  the  Benito  was  first  worked,  the  lower  tunnel  being  at 
the  creek  level  and  has  been  more  extensively  worked  than  the  Oro  Bella.  A  mill 
was  erected  by  a  New  York  company  a  few  years  ago,  but  for  some  inexplicable 
reason  the  enterprise  does  not  appear  to  have  been  attended  with  success.  It  would 
appear  that  concentrates  from  ores  which  paid  so  well  to  work  at  the  croppings 
snonld  pay  well  for  smelting. 

UNION   MINE— MINNEHAHA. 

A  claim  called  the  Union,  located  by  Mr.  Ferris,  of  Minnehaha  Flat,  in  the  Tiger 
mining  district,  upon  a  quartz  ledge  in  the  valley,  is  said  to  prospect  well  in  gold. 
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It  furnished  gold  quartz  for  arrastres  as  early  as  the  year  1874-75  and  is  said  to  have 
yielded  as  high  as  $20  per  ton  for  selected  rock.  The  ledge  in  places  attains  a  width 
of  4  to  5  feet  and  is  at  or  near  the  plane  of  contact  of  granite  and  mica  slate.  Water 
and  wood  and  pine  timber  are  abundant. 

MINES  AND  MILLS  OF  YAVAPAI. 

The  county  immigratiou  commissioner  of  Yavapai  wrote  as  follows  in  1896  regard- 
ing the  mineral  wealth  and  gold  production  of  the  county : 

"Our  silver  mines  have  a  grand  record,  and  ore  is  being  steadily  shipped.  The 
Silver  Belt  ha*  produced  $600,000  in  silver  and  Dos  Oris  $600,000 ;  the  Peck,  $3,000,000. 

"In  the  Big  Bug  district  two  larjje  smelters  are  running  on  copper  ores.  A  20-inch 
gauge  railroad  connects  the  two  mines  with  the  smelters.  l*he  Bradshaw  Mountains 
are  full  of  gold,  and  the  Crowned  King  is  one  of  the  greatest  gold  producers  in  the 
Territory.  The  Del  Paco,  in  this  district,  has  produced  a  quarter  of  a  million  dollars 
in  gold.  Eleven  thousand  dollars  were  taken  out  from  a  clean-up  of  one  month's 
run  of  an  arrastre.  The  mine  is  still  worked.  Stage  lines  ply  regularly  between 
these  camps  and  Prescott,  and  most  of  the  camps  have  post-offices.  There  are  many 
creeks  and  rivers,  and  much  of  the  placer  gold  comes  from  these  streams.  Water 
is  found  in  abundance  from  20  to  60  feet  irom  the  surface.  There  is  in  the  Big  Bug 
district  a  320-acre  deposit  of  translucent,  sea-green  onyx,  solid  from  10  to  30  feet 
deep.     Lime  rock,  which  affords  tirst-class  lime  for  all  purposes,  is  abundant. 

"On  Sycamore  Creek  are  vast  deposits  of  lithographic  stone,  pronounced  equal  to 
the  Bavarian  article.  There  are  also  quarries  of  serviceable  marble  and  auy  amount 
of  building  granite  and  several  colors  of  building  sandstone.  Great  slate  dikes  lie 
to  the  east.  On  the  Verde  are  large  salt  deposits,  which  carry  a  very  large  percent- 
age of  soda. 

"In  1893  the  gold  output  of  Yavapai  County  was  $339,740;  in  1894  it  was $867,840; 
in  1895  it  was  $1,258,851.  In  1894  the  silver  output  was  256,931  ounces,  and  in  1895 
it  was  ,322,036  ounces,  and  the  output  of  both  metals  is  still  on  the  increase.'' 

Fremont  claim. — On  Groom  Cre^,  6  or  7  miles  south  of  Prescott,  in  Yavapai  County. 
A  small  but  continuous  pyritic  Kold-bearing  quartz  vein  from  6  to  12  inches  wide, 
with  some  3  feet  of  soft,  decayed  wall  rock  on  one  side.  It  is  nearly  vertical  in  a 
clay-slate  formation,  near  a  dike  of  greenstone.  It  has  been  tested  for  gold  along 
the  outcrop  for  1,000  feet  or  more.  The  croppings  are  spongy  ferruginous  quartz. 
The  top  of  the  hill  through  which  the  vein  cuts  is  about  100  feet  above  the  lowest 
point  at  which  the  vein  is  accessible  in  the  creek. 

Arizona  Queen, — This  is  one  of  a  number  of  small  veins  of  gold-bearing  quartz, 
not  far  from  the  Fremont.  It  crops  near  the  house  formerly  occupied  by  Mr.  Clare 
and  partly  under  a  mill  for  working  the  ore. 

Chaiaqua  and  Yellow  Jacket. — These  gold  claims,  formerly  known  as  the  Golden 
Star,  were  examined  by  me  in  1886.  They  are  in  the  foothills  north  of  Phoenix, 
about  3  miles  west  of  Cave  Creek,  and  at  an  altitude  of  about  5,000  feet  above 
tide.  A  large  quartz  vein  here  traverses  a  mountain  of  slate  which  overlies  granite. 
It  may  be  called  a  blanket  vein,  for  it  lies  at  a  low  angle  on  the  north  side  of  the 
mountain,  conforming  to  its  slope  and  only  a  few  feet  below  the  surface.  Its  posi- 
tion relatively  to  the  rocks  and  to  the  topography  is  much  like  that  of  the  Leviathan 
at  Stanton  or  Weaver.  The  outcrop  is  bold  and  strong  and  forms  the  crest  of  the 
hill  in  large  white  masses.  The  rock  is  low  grade,  but  is  very  abundant  and  in 
some  fragments  free  gold  was  found.  The  vein  carries  considerable  pyrites,  esti- 
mated at  over  2  per  cent.  In  places  the  vein  is  subdivided.  It  has  been  partially 
prospected  by  a  shaft  and  cuts,  but,  compared  with  the  extent  of  the  vein  and  its 
proximity  to  the  surface  for  some  1,200  or  1,500  feet,  very  little  has  been  done  and  lit- 
tle was  known  of  this  property.  The  remains  of  a  mill  titted  for  pan  amalgamation 
indicated  a  probable  failure  to  work  the  sulphides,  as  might  have  been  expected. 
Remains,  also,  of  arrastres  indicated  that  good  quartz  carrying  free  gold  could  be 
selected  from  this  lode. 

A  spring  of  water  breaks  out  from  the  side  of  the  mountain  about  half  way  up 
above  the  valley. 

Contention. — A  claim  on  stringers  of  quartz  in  a  soft  decomposing  granite  on  the 
road  from  Phu^nix  to  Cave  Creek.  The  forifiation  bears  sulphurets  and  free  gold 
over  a  breadth  of  about  3  feet. 

Bullwhacker. — A  small  gold  mine  in  Yavapai  County,  about  4  miles  from  Pres- 
cott, sometimes  called  the  Bowlder  claim.  It  is  notable  for  bearing  coarse  gold  of 
high  grade  in  a  small  quartz  vein.  The  vein  varies  in  thickness  from  a  few  inches 
to  a  foot.  The  quartz  is  hard  and  occurs  in  bowlder-like  masses,  rounded,  hard 
lumps,  in  which  the  gold  occurs.  There  is  apparently  one  ore  chute  or  chimney 
pitching  northward.  The  claim  has  been  worked  to  a  depth  of  132  feet  by  a  shan 
and  most  of  the  pay  ore  extracted  (1886)  to  that  depth.  This  vein  is  well  situated 
for  working,  but  there  is  no  water  convenient  to  the  mine. 


Digitized  by 


Google 


REPORT   OF   THE    GOVERNOR   OF   ARIZONA.  37 

Mammon  mine, — The  Mammon  gold  mine  in  Pima  County  is  located  in  the  Casa 
Grande  mining  district  abont  30  miles  sonthwest  of  Casa  Grande  Station  on  the 
Southern  Paoinc  Railway.  It  has  been  prospected  by  Colorado  and  Eastern  capital. 
The  vein  has  been  opened,  a  20-stamp  mill  erer.ted,  and  water  has  been  introduced 
from  wells  in  the  valley  some  2  or  3  miles  to  the  westward,  it  being  pumped  up  by 
steam  pumps  at  the  well. 

The  vein  of  auriferous  quartz  is  from  a  few  inches  to  4  feet  in  width,  and  trav- 
erses slate  rocks  diagonally  across  the  bedding  in  such  a  way  as  to  form  a  series  of 
bunches  or  enlargements  connected  together  by  narrow  seams  or  stringers.  Some 
of  the  ore  is  rich  and  shows  gold  freely.    The  surface  ore  is  free  milling. 

GOLD  REGION  OF  80N0RA. 

The  adjoining  State  of  Sonora  in  Mexico  has  an  exteusive  gold  field  which  trends 
northwestward  parallel  with  the  shores  of  the  Gulf  of  California  across  the  boundary 
line  into  Arizona. 

From  Yuma  eastwardly  to  the  Baboquivari  Mountain  range  a  constant  succession 
of  mountain  ridges,  separated  by  broad  valleys  or  plains,  marks  the  prolongation 
northward  of  this  gold  region,  a  gold  region  of  great  extent  and  importance,  char- 
acterized by  a  multitude  of  strongly-defined  quartz  veins,  following  the  trend  of 
the  mountains  and  fringed  by  placer  deposits  of  great  extent. 

There  are  two  especially  well-detined  gold-bearing  mountain  ranges — those  of  the 
San  Francisco,  south  of  Sonoyta,  on  the  boundary  line,  and  west  of  £1  Plomo, 
Sonora,  in  which,  along  the  contact  between  granite  and  porphyry  on  one  side  and 
a  heavy  quartzite  formation  on  the  other,  a  large  quartz  vein  extends  for  miles,  and 
deserves  the  title  of  the  mother  vein  of  Sonora.  Two  of  the  chief  locations  upon 
this  vein  are  known  as  La  Carapana  and  the  Alejandro.  This  same  trend  of  gold- 
bearing  formation  extends  northwest  into  Arizona.  East  of  this  line  and  north  of 
the  boundary  we  have  the  gold-mining  districts  of  the  Quijotoas  and  the  Cababi 
ranges,  all  gold-bearing. 

Several  of  the  gold  mines  in  this  Mexican  field— contiguous  to  our  boundary  and 
more  readily  accessible  from  Tucson  and  points  upon  the  Southern  Pacific  Railway 
than  from  Mexico— have  been  located  under  the  Mexican  laws  and  are  worked  by 
American  and  English  capital. 

The  Campanaf  located  by  J.  M.  Lepeda,  of  Altar,  Sonora,  and  Tucson,  and  by 
L.  H.  Manning,  of  Tucson,  has  been  taken  over  by  an  English  company  and  is  now 
under  active  development.  For  a  long  time  the  only  dependence  for  water  was  upon 
a  well  sunk  in  the  ^ulch,  the  supply  from  which  was  inadequate  to  the  work  of  the 
mill  and  the  capacity  of  tbe  large  quartz  ledge,  from  which  a  hundred  tons  a  day 
can  readily  be  mined.  Water  is  now  to  be  brought  in  by  a  pipe  line  from  Zoni, 
some  7  or  8  mile^  northward. 

The  title  of  the  English  company  is  The  Campana  Consolidated  Gold  Mines,  Lim- 
ited. The  property  was  visited  by  two  of  the  directors,  Mr.  A.  W.  Stoeraout  and 
Mr.  W.  T.  Todd,  who  were  enthusiastic  on  their  return  upon  the  prospects  of  the 
company.  They  have  had  considerable  experience  in  mining  matters  in  South  Africa 
and  Australia.  Comparing  Sonora  with  ^outh  Africa,  they  say  that  the  Campana 
reef  resembles  the  Randt  in  many  respects,  and  that  the  extent  is  quite  equal  to  that  of 
the  Randt  in  its  early  days.  Sonora  has  many  advantages  over  the  Kandt,  principally 
in  its  abundance  of  fuel,  its  facilities  of  access,  its  magnificent  climate,  and  the 
cheapness  of  labor.  The  width  and  quality  of  the  reef  resembles  tbe  Randt  mines 
almost  exactly,  most  of  the  best  paying  South  African  mines  having  paid  well  on  low- 
grade  ore  in  large  quantities.  Comparing  Sonora  with  West  Australia,  they  con- 
sider that  the  former  is  to  the  front  on  all  points.  They  are  confident  that  Campana 
Consolidated  has  a  great  and  prosperous  future,  and  cabled  the  English  share- 
holders to  that  efi^ect,  and  spoke  of  the  management  of  General  Manning  in  highest 
terms. 

The  Alejandro. — This  location  is  upon  a  quartz  ledge  of  great  extent  and  thickness 
which  crops  boldly  out  on  the  western  side  of  the  same  range  upon  which  the  Cam- 
pana is  found.  The  quartz  is  granular  and  crystalline,  and  ranges  in  thickness  from 
a  few  feet  to  12  or  more.  It  has  not  been  much  prospected,  water  being  absent. 
There  are  several  little  pits,  one  or  more  showing  free  gold  well  distributed.  The 
grade  is  low  but  the  quantity  of  quartz  seems  unlimited,  the  croppings  rising  in 
places  to  a  height  of  over  1,5  feet. 

There  are  many  other  powerful  ledges  in  the  region,  and  old  placer  pits  attest  that 
they  are  gold  bearing. 

A  railway  to  the  gulf  might  solve  the  problem  of  working  some  of  these  great 
lodes  which  seam  the  mountains  in  all  directions. 

El  Mundo. — This  is  the  name  of  a  location  12  miles  north  of  the  Campana  mine,  on 
the  same  drainage,  bordering  upon  a  great  wash  or  dry  wat«»rwa3%  except  at  the  time 
of  rains.    The  vein  is  formed  of  gold-bearing  quartz  from  2  to  5  feet  in  thickness,  or 
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it  will  average  2  feet.  It  is  about  4  miles  from  the  water  at  Zoni.  There  are  two 
shafts  npou  it  70  feet  deep.  'About  7  tons  tested  at  the  Campana  mill  yielded  $8  per 
ton  on  the  plates,  the  gold  being  free.  Ten  tons  more  gave  between  $4.50  and  $5 
per  ton. 

San  Mardano,  another  quartz  reef  in  the  same  district  with  the  £1  Mnudo  and 
the  Campana,  prospects  well  in  free  gold,  but  has  not  been  worked  to  any  great 
extent  for  want  of  water. 

San  Manuel, — This  claim,  well  known  in  the  annals  of  northern  Sonora  as  a  pro- 
ducer of  rich  gold  ore  suitable  for  arrastreing,  is  about  6  miles  south  of  £1  Plomo. 
The  vein  is  beaatlfully  formed  and  regular,  the  richest  portion  consisting  of  iron 
pyrites  associated  with  quartz,  but  the  pyrites  form  the  chief  bulk  and  weight  of 
the  ore.  It  traverses,  in  a  nearly  vertical  plane,  an  outcrop  of  a  peculiar  black 
aphanitic  quartzite  of  very  line  grain,  and  itself  pyritio  and  gold-bearing,  though 
in  a  less  decree  than  the  medial  portion  or  vein  proper.  This  medial  pyritic  vein 
varies  in  thickness  from  a  few  inches  at  the  end  to  2  or  3  feet.    It  ha^  been 

opened  by  shafts  to  a  depth  of feet,  which  show  the  vein  to  be  continuous  and 

strong.  Assays  of  samples  taken  across  the  vein  at  different  depths  show  from  half 
an  ounce  to  1^  ounces  per  ton  of  ore.  The  oxidized  croppiugs  of  this  ore  were  worked 
by  Se&or  Jesus  M.  Lepeda,  at  El  Plomo,  Sonora,  in  arrastres  driven  by  steam,  and 
averaged  over  $16  per  ton  in  value. 

La  Abundancia. — An  auriferous  and  argeutiferous  lead  ore  at  El  Plomo  on  the  ri^ht 
bank  of  £1  Plomo  wash.  The  fame  of  this  lode  as  a  producer  of  silver  lead,  which 
was  largely  mined  to  be  used  as  a  flux  for  other  ores,  extends  throughout  Sonora. 
The  croppings  of  quartz,  studded  with  the  pits  and  cavities  left  by  the  decay  of 
pyrite,  give  good  prospects  in  gold.  The  lode  is  large  and  well  defined  and  extends 
a  great  distance.  The  workings  are  of  little  depth,  but  a  large  amount  of  fine  lead 
ore  has  been  taken  away  from  one  of  the  main  ore  chutes. 

THS  SAN  FRANCISCO  GROUP,   SONORA. 

A  group  of  gold-bearing  quartz  veins  in  the  San  Francisco  Mountains  has  been 
worked  for  several  years  by  Mr.  Levy,  of  Santo  Domingo,  on  the  Sonoyta,  a  few  miles 
beyond  the  border  line  at  Quito  va  Quito.  This  place  and  Levy's  mines  are  most 
readily  accessible  from  Gila  Bend  Station,  on  the  Southern  Pacific  Railroad,  by  way  of 
the  Ajo  or  of  Snnright. 

The  veins  are  all  well  formed  and  persistent.  They  carry  free  gold.  The  chief 
difficulty  is  the  scarcity  of  water,  which,  though  abundant  on  the  Sonoyta  at  Santo 
Domingo,  is  not  found  at  the  mines.  The  construction  of  a  railway  from  the  mines 
to  the  water  has  been  proposed.  If  such  a  road  could  be  built  it  might  be  extended 
so  as  to  draw  supplies  of  gold  ore  from  other  sources.  The  day  probably  is  not  far 
distant  when  rail  communication  from  Gila  Bend  or  Tucson  will  tap  all  the  chief 
mining  districts  along  the  several  ranges  of  mountains  in  western  Sonora  and  give 
cheap  transportation  of  the  ores  to  some  convenient  point  on  the  Gulf  coast  where 
fresh  water  can  be  had  as  well  as  supplies  by  sea. 

The  following  results  were  obtainea  by  working  tests  upon  bulk  samples  from  the 
principal  claims  of  the  San  Francisco  group : 


Niunber. 


1.  Piedra*  Negras. 


S.  San  FrancUco  mine. 


3. 

4  . 

5. 

6. 

7  . 

8. 

9. 
12. 
18. 
14. 


5.  LaJUina. 


16. 
17. 


Quantity 
worked. 

Weight 
bullion. 

Value  per 

ton  of 

2,000 

pounds. 

Ouneett.^ 
16 
12 

Ounces.'* 

0.036 

.120 

$2.84 
11.328 

32 
16 
27 
16 
16 
48 
32 

.0085 

.0485 

.078 

.020 

.019 

.550 

.80 
1.50 
8.27 
1.42 
1.34 
12.98 

16 
16 
16 

.360 
.720 
.238 

25.49 
51.68 
16.45 

16 
32 

.295 
.035 

20.88 
1.24 

I  Avoirdupois.  «Troy. 
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Number. 

Quantity 
1    worked. 

Weight 
buUion. 

Ounces.^ 
.060 
.002 

1.720 
.005 
.160 
.055 
.425 

2.040 

.720 
1.566 
.276 

Valu©  per 

ton  of 

2,000 

pounds^ 

20 

4.  Santo  Domingo  mine. 

Ouneet.^ 
16 

3.60> 

21 

56 

1.06- 

22 

32 

51.6a 

23 

1                16 

.30 

24 

48 

3. 1» 

25 

32 

1.65 

26 

16 

25.50- 

27 

40 

49.00 

18 

5.  Santa  Rotalia, 

16 

48. 20 

19 

48 

31.30 

28 

1A 

16.501 

'  Avoirdupois. 

«Troy. 

An  average  of  251  ounces  of  San  Francisco  ore  gave  3.816  grains  of  gold,  indicate 
ing  value  at  rate  of  $17  per  ton.  Santo  Domingo  ore  averaged  $17  per  ton,  and 
Santa  Rosalia  $13  per  ton.    Mr.  Levy  has  worked  large  quantities  of  these  orea  m 

arraatres  at  Santo  Domingo. 

« 

III. — Argentiferous  Lead  and  Silver  Mines. 

Under  this  caption  I  include  the  claims  and  mines  producing  galena  ores  or  cap> 
bonates — ores  of  lead,  and  ores  of  lead  containing  silver,  as  well  as  the  mines  pro- 
ducing the  silver  ores  proper.  Considering  the  fact  that  some  of  the  more  important 
mines  produce  gold  as  well  as  silver,  the  two  metals  being  united  in  the  ore,  it  is 
difficult  to  decide  under  which  caption  to  place  the  descriptiouR.  This  is  especially 
the  case  with  such  properties  as  the  Commonwealth  and  the  new  discovery  at  Frea- 
nal,  where  free  gold  accompanies  silver  ore,  as  in  the  Comstock  lode  in  Nevada* 
There  can  not  be  any  question  about  the  Silver  King  of  Arizona,  one  of  the  very 
few  mines  which  yield  silver  without  gold. 

SILVER  KING. 

In  1896  there  was  a  revival  of  mining  at  this  celebrated  property,  which  is  reputed 
to  have  produced  several  millions  of  onnces  of  silver,  and  to  have  paid  out  over 
$2,000,000  in  dividends.  But  the  renewed  prosperity  of  1^6  was  not  of  long  dura- 
tion. The  production  has  declined.  It  is  more  than  probable  that  the  ore  body, 
which  is  so  suddenly  and  sharply  cut  off  at  the  seventh  level,  is  a  slide  or  masa 
broken  from  the  main  body  or  chimney  of  ore  further  up  the  hill,  but  now  deeply 
covered  from  view  by  the  rock  accompanying  the  ore  which  has  been  moved,  'rh© 
extent  of  the  slide  or  faulted  ground  is  not  known,  and  can  be  ascertained  only  by 
the  most  patient,  thorough,  and  skillful  geological  investigation.  That  there  has 
been  such  a  slide,  and  that  somewhere  in  the  mountain  the  downward  prolongation 
of  the  Silver  King  ore  ground  exists,  I  have  no  doubt.  The  direction  of  the  movement 
should  have  been  most  carefully  noted  on  the  rocky  floor  of  the  700-foot  level,  where 
the  richest  body  of  silver  ore  found  in  the  property  rested  upon  a  barren  rock  floor> 
below  which  costly  borings  with  the  diamond  drill  from  the  adjoining  shaft  failed  to 
find  any  trace  of  the  Silver  King  lode.  It  seems  probable  that  this  problem  will  be 
left  to  the  next  generation  to  solve. 

SILVER  OF   GLOBE  DISTRICT. 

The  limestone  which  forms  the  hanging  wall  for  the  veins  of  copper  is  some  7,000 
feet  thick  and  is  the  foot  wall  of  many  of  the  old  worked-out  silver  mines — such  as 
the  Alive,  Miami,  Centralia,  Dime,  and  several  others — all  of  which  have  produced 
from  $30,000  to  $200,000  in  silver. 

The  silver  country  proper,  however,  is  sitnated  some  13  miles  from  the  town  of 
Globe.  Here  we  find  the  old  workings  of  theMcMon*is,  Stonewall  Jackson,  Rescue, 
Old  Mexican,  etc.,  which  in  early  days  proved  bonanzas  to  their  owners. 

The  country 4s  essentially  a  limestone  country,  the  silver  being  fonnd  in  pockets, 
usually  small,  but  wonderfully  rich.  These  pockets  are  mostly  found  under  quartz- 
ite  caps  carrying  red  hematite. 

The  silver  is  found  as  chloride  mixed  with  huge  masses  of  native  silver,  and  has 
carbonates,  some  embolite,  and  vaoadinite  mixed  with  it.  The  whole  mass  is  usually 
associated  with  hematite,  and  is  invariably  free  from  gold. 
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The  history  of  these  minea  shows  that  they  contained  from  three  to  seven  of  these 
pockets.    In  one  case — that  of  the  Old  Mexican  mine — only  one  pocket  was  found : 
this,  however,  netted  the  owners  $168,000  in  valne  of  silver.    In  the  report  for  1896  • 
and  1897,  also,  a  photogravure  showed  the  form  of  one  of  the  silver  nuggets  found  12 
miles  north  of  Globe  in  August,  1895,  which  weighed  31  pounds  and  was  0.900  fine. 

tOMBSTONE. 

Most  of  the  mines  at  Tombstone  are  now  idle,  and  the  town  is  almost  deserted. 
It  is  interesting  to  note  that  ore  has  been  traced  from  the  old  claims  of  the  Toughnnt 
and  Goodeuoagh  through  the  Way  Up  down  into  the  Empire  claim,  and  that  at  pres- 
ent the  most  promising  field  for  prospecting  and  working  lies  in  the  region  beyona  the 
Empire,  where  in  fact  some  ore  is  being  taken  out.  A  rich  strike  was  reported  in 
the  Wedge. 

The  older  and  larger  mines  at  Tombstone,  such  as  the  Contention,  the  Grand  Cen- 
tral, and  Way  lln,  which  have  yielded  so  generously  in  the  past  of  gold  and  silver, 
are  not  now  worked  for  account  of  the  companies  owning  them,  but  there  has  been 
considerable  chloriding  in  a  small  way.  The  dnmps  also  have  been  partially  worked 
over  by  the  cyanide  process.  A  large  portion  of  the  semi -decomposed  porphyrythrown 
out  from  the  Contention  mine  carried  free  gold  in  it,  fiakes  spread  in  little  specks 
and  patches  upon  the  cleavage  joints  and  surfaces.  Some  of  this  porphyry  in  the 
upper  levels  was  also  more  or  less  coated  and  impregnated  by  chloride  of  silver,  occa- 
sionally in  distinct  but  small  cubical  crystals.  Such  rock,  if  not  too  clayey  and 
impervious  for  free  leaching,  should  yield  good  results  by  the  cyanide  process. 

The  great  drawback  to  the  working  of  these  Tombstone  mines  in  deptn  is  the  great 
influx  of  water  and  the  cost  of  lowering  it  by  pnmping.  The  connection  of  the 
deposits  or  veins  under  ground  is  such  that  one  claim  can  not  be  drained  without 
draining  the  others.  It  therefore  becomes  essential  to  have  a  union  of  the  interests 
of  the  various  owners  and  a  pro  rata  agreement  to  bear  the  cost  of  pumping  from  a 
central  station. 

SILVER   HILL  MINING  DISTRICT. 

The  Liberty  mine,  worked  by  William  Clark,  has  been  a  steady  producer  of  argen- 
tiferous lead  ore  of  high  grade,  and  Mr.  Clark  has  made  regular  shipments  to  the 
smelter.  The  ore  is  carefully  sorted  out  to  a  high  grade  by  hand.  It  often  runs 
from  $400  to  $600  per  ton. 

Dr.  Purcell  has  a  mine  named  the  '^  Wind  Up''  in  the  same  district,  about  a  mile 
from  "Liberty  Clark^s"  mine,  which  is  being  developed. 


This  famous  mine,  which  has  yielded  quantities  of  very  rich  silver  ore,  has  been 
reopened.  In  February,  1898,  there  were  about  25  men  at  work  upon  it,  under  the 
direction  of  P.  B.  McCabe.  Fine  specimens  of  ore  from  this  property  were  sent  to 
the  Chicago  Exposition  and  arc  now  in  the  Museum  of  the  University. 

EMPIRE   SMELTING  COMPANY,*  CRITTENDEN. 

Under  the  general  management  of  Dr.  Eames,  of  New  York,  exteuHive  preparations 
were  made  for  openiuja^  mines  and  smelting  silver  lead  ores  at  this  camp.  It  was 
anderstood  that  one  or  two  100  ton  furnaces  would  be  required  to  meet  the  capacity 
of  the  mines.  In  September,  1897,  Mr.  Richard  Eanies,  jr.,  the  superintendent  of  the 
Columbia  Smelting  Company,  was  in  Tucson  and  reported  that  the  smelting  fnrnace, 
after  a  temporary  closing  down,  was  a<;ain  in  aucceHsful  operation,  and  was  turning 
out  three  carloads  of*  silver-lead  bullion  per  week.  They  were  working  on  ore  from 
the  Hardshell.  The  condition  of  the  road  was  such  as  to  render  it  dinicult  to  get 
sufficient  ore  to  the  furnace  to  keep  it  running.  Since  then  no  reports  have  been 
received. 

GALENA    IN   THE   .SIKRRITAS. 

There  are  several  localities  from  which  a  galena  of  low  grade  in  silver  can  be 
obtained  in  the  Sierritas.  nouth  of  Tucson.  A  sam])le  from  one  claim  about  35  miles 
eouth  of  the  city  yielded  42  ounces  of  silver  by  assay. 

OLD   YUMA  MINE. 

This  claim  in  the  Tucsou  Mountains,  about  9  miles  from  Tucson,  was  formerly 
worked  extensively  and  yielded  large  quantities  of  lead  ore.     It  is  now  lying  idle. 
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Assays  of  masses  of  galena  left  upon  the  dump  show  that  it  is  ^oor  in  silver.  From 
the  ahnndance  of  wulferrite  and  the  large  size  of  the  crystals  it  is  fair  to  conclude 
that  molyhdennm  is  ahnndant  in  the  galenite.  The  claims  are  easily  accessible,  and 
haoling  ore  to  water  at  the  Santa  Cruz  would  not  be  expensive. 

THE  QUIJOTOAS. 

The  mines  of  the  Quijotoa  Mountains,  which  attracted  so  much  attention  years 
agone,  and  upon  which  millions  of  dollars  were  expended  without  adequate  returns, 
are  now  idle  and  are  practically  abandoned.  The  massive  and  costly  machinery  at 
the  mines  and  mill,  and  the  pumping  plant  in  the  valley,  have  long  been  for  sale  at 
very  low  figures.  The  whole  appears  to  be  a  monument  to  ill-advised  and  misdirected 
energy. 

SILVER  BELT  MINE. 

Yavapai  County,  in  the  valley  of  the  Agua  Fria,  19  miles  from  Prescott,  at  an  ele- 
vation of  about  4,800  feet  above  tide.  The  vein  crops  on  the  eastern  slope  of  open 
rolling  hills.  Slate  formation,  trending  N.  30^  E.,  dip  to  west  about  70  degrees. 
Vein  trends  same  as  slates.  One  to  4  feet  thick.  The  ore  consists  of  galenite, 
blende,  and  silver  sulphide  or  argentiferous  gray  copper.  The  gangue  is  siderite 
(iron  spar),  manga niferons,  and  heavy.  There  is  not  mach  quartz.  Barite  is  pres- 
ent in  considerable  amount,  and  is  closely  associated  with  the  galenite.  This  barite 
being  very  heavy  renders  the  concentration  of  the  ore  more  difficult  than  if  quartz 
alone  formed  the  gangue.  In  the  lower  level  the  white,  soft  talcose  slate  is  seamed 
witii  sheets  and  thin  layers  of  small  crystals  of  galenite  and  blende.  Considerable 
ore  was  formerly  taken  out  and  shipped  from  this  claim  and  from  the  adjoining  claim 
called  the  **  Cabinet."  The  main  shaft,  an  incline,  in  the  year  1886  (since  which 
little  has  been  done)  was  255  feet  deep.  The  main  level  at  depth  of  150  feet  was 
about  1,300  feet  long.  The  mine  up  to  that  date  had  produced  over  $300,000 
in  value  of  silver.  At  the  old  prices  of  lead  aud  silver  the  ore  was  worth  about 
$125  to  $130  per  ton.  Since  the  great  fall  in  the  price  of  silver  there  has  not  been 
much  inducement  to  work  this  mine. 

TIGER  MIXE. 

Located  in  the  heart  of  the  BradHhaw  Mountains,  upon  an  unusually  well-defined 
and  large  vein,  which  crops  out  boldly  and  bears  silver  ore.  In  thickness  it  varies 
from  2  to  8  feet,  but  most  of  the  croppiugs  show  a  thickness  of  about  3  feet  of  iron- 
stained,  honeycombed  (|uartz,  from  which  the  pyrites  have  been  leached  out  by  the 
weather.  Galena  and  blende  are  the  principal  associated  minerals  with  the  silver 
ore  proper— tetraped rite.  Native  silver  in  wires  and  filaments  has  been  taken  from 
this  mine.  The  vein  is  near  to  the  plane  of  contact  of  the  granite,  in  which  it  lies, 
with  the  ancient  slates  or  mechanically  formed  rocks  characterizing  the  mountains 
along  Humbug  Creek.  The  granite  walls  have  suffered  much  decomposition  along 
the  vein.  A  three -compartment  shaft  was  projected  and  was  sunk  vertically  in  the 
firm  gray  granite  at  a  distance  from  the  vein  to  a  depth  of  300  feet,  at  a  cost  of  $50 
per  wot.  with  the  intention  of  cutting  the  lode  at  a  depth  of  800  feet.  Since  the 
destruction  of  the  value  of  silver  there  has  not  been  much  inducement  to  work  this 
mine. 

PECK   MINE. 

The  Peck  mine,  in  the  Bradshaw  Mountains,  has  been  a  large  producer  of  silver, 
and  is  credited  with  a  yield  of  at  least  a  million  of  ounces.  This  is  another  of  the 
many  mines  in  the  Bradshaws  which  have  suffered  or  have  been  practically  closed 
since  silver  fell  so  greatly  in  value. 

The  Del  Pasco  is  another  mine  in  the  same  district  which  was  formerly  worked  to 
advantage,  but  which  has  been  idle  for  many  years. 

dason's. 

Location,  Yavapai  County,  south  of  Prescott.  Produces  silver  ore.  A  well-defined 
vein,  with  regular  walls  and  vein  stone.  The  vein  stuff  consists  of  quartz  and  iron 
spar,  arranged  in  regular  combs  or  layers,  with  crystals  pointing  inward  upon  the 
central  layer  of  galenite  and  brittle  silver  ore.  Native  silver  has  been  found  in  lumps 
io  the  gangue.  This  mine  is  opened  by  tunnels  and  is  credited  with  the  production 
of  over  $700,000  in  value  of  silver  up  to  the  year  1887. 

AMEIUCAN  FLAG  GROUP. 

The  American  Flag  group  of  mines  was  operated  in  1881  by  Col.  J.  M.  Haskell  and 
'  Prof.  E.  H.  Cook,  of  Tucson.    These  mines  are  in  Old  Hat  district,  in  Pinal  County, 
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a  few  miles  weet  of  Oracle,  and  on  the  northeastern  flank  of  the  Santa  Catalinas, 
and  some  40  miles  from  Tucson  by  the  road.  The  district  was  organized  about  the 
year  1878.  The  principal  locations  in  1881  were  known  as  the  American  Flag, 
Pioneer,  Wedge,  Good  Luck,  Black  Bar,  Bnllion,  and  Commonwealth.  There  were, 
also,  the  Oracle,  Mermaid,  Summit,  and  Hoodoo,  the  four  last  mentioned  being  3i  to 
4  miles  distant  from  the  first  by  the  new  road. 

The  American  Flag  claim  was  opened  to  a  depth  of  178  feet,  with  a  drift  at  a 
depth  of  70  feet  of  36  feet  to  the  east  and  of  90  feet  to  the  west,  as  shown  in  the 
small  longitudinal  section.  The  course  of  this  vein  is  N.  40°  W.,  dip  easterly  about 
40  degrees.  It  is  a  thin  vein  in  hard  syenitic  and  granitic  rock.  It  averages  6  to  8 
inches  in  the  lower  part  of  the  shaft,  at  and  below  the  water  level.  At  the  surface 
Bduth  and  east  of  the  shaft  the  oroppings  are  heavier,  being  from  2  to  3  feet  in  some 
places.  In  the  east  drifts  the  thicKuess  ranged  from  3  to  20  inches,  and  along  the 
west  drift  it  pinches  down  to  a  few  inches  only.  The  ore  carries  both  gold  and 
silver,  but  is  generally  low  grade. 

At  the  claim  known  as  the  *' Bullion'^  a  shaft  102  feet  shows  a  vein  of  quartz  from 
3  to  15  inches  in  thickness  and  containing  some  good  ore.  It  has  been  drifted  on  60 
feet  northwest  and  56  feet  to  the  southeast.  The  dump  is  5  feet  deep.  The  Black 
Bar  is  supposed  to  be  the  prolongation  of  the  Bullion  vein.  It  is  a  similar  vein,  but 
is  more  broken  up. 

The  Commonwealth  is  a  quartz  vein  in  granite,  and  is  gold  bearing.  It  was 
opened  by  a  shaft  44  feet  deep,  following  the  pitch  of  the  lode.  This  claim  is  about 
a  mile  from  the  others  toward  the  mountain.  The  vein  varies  from  18  to  24  inches 
in  thickness  and  carries  a  sprinkling  of  galena. 

The  Good  Luck  is  on  another  small  quartz  vein  traversing  granite  and  resembles 
the  quartz  of  the  American  Flag. 

The  Pioneer  is  on  the  line  of  prolongation  of  the  American  Flag,  and  has  similar 
ore.  Its  direction  is  N.  50^  W. ;  its  dip  easterly  at  an  angle  of  about  45  degrees. 
The  incline  is  80  feet  deep ;  width  about  12  inches.  The  ^Yedge  claim  was  located 
between  the  Pioneer  and  the  American  Flag.  At  the  Oracle  claim  there  was  an 
incline  shaft  about  40  feet  deep  to  drifts,  one  being  54  feet  long  and  the  other  18  feet. 
The  vein  in  places  has  a  thickness  of  3  to  4  feet  of  good-looking  ore.  The  Mermaid- 
claim  has  a  6-foot  outcrop  of  hard  quartz. 

The  Summit  claim  shows  some  good  ore  in  a  vein  of  quartz  some  6  to  8  inches  thick. 
A  shaft  70  feet  deep  shows  an  easterly  dip  to  the  vein.  It  is  claimed  that  some  of 
this  ore  showed  by  assay  a  value  of  $80  per  ton.  The  croppiugs  show  well  at  the 
crossing  of  the  old  road.  The  Hoodoo  claim  is  upon  a  small  6  or  12  inch  quartz  vein 
in  granite. 

LEAD  ORE   IN  THE  CATALINAS. 

Lead  ore  occurs  in  another  portion  of  the  Cataliua  range  and  has  been  exploited 
for  several  years  by  Mr.  Samuel  Ramsdell.  It  was  reported  in  February,  1898,  that 
he  had  sold  the  property  to  Mr.  H.  C.  Young,  of  Boston,  who  would  proceed  to 
develop  it  and  to  ship  ore. 

MIXEKAL  HILL. 

Many  of  the  mining  locations  and  the  veins  of  this  district  were  visited  and 
examined  by  me  in  December,  1881,  and  the  following  notes  upon  the  region  were 
made  at  that  time:  The  locality  is  about  15  miles  west  of  Florence.  The  post-office 
was  known  as  "The  Cotton  woods, '^  in  Pinal  County,  and  was  about  12  miles  from 
Picket  Post.  Some  500  or  600  mineral  locations  were  reported  as  recorded  in 
Florence.  The  oldest  claim  had  then  been  occupied  about  four  years.  The  ledges 
are  large  and  numerous  and  are  upon  the  west  side  or  slope  of  Mineral  Hill  Moun- 
tain. There  are  several  springs,  affording  excellent  water,  and  they  do  not  dry  up. 
A  well  30  feet  deep  has  10  ^et  of  water  in  it.  There  are  five  or  more  springs 
within  a  circuit  of  3  miles.  I  was  hospitably  entertained  at  the  home  of  Mr.  C. 
D.  Henry  and  his  wife,  from  Vermont. 

The  Alice  is  probably  the  principal  vein.  It  is  a  boldly  cropping  lode,  standing 
up  15  to  20  feet  or  more  in  places  above  the  wall  rocks  and  is  from  8  to  15  feet 
thick.  It  is  only  one-quarter  of  a  mile  from  the  springs  at  the  Cottonwoods,  and  is 
easily  accessible.  This  lode  cuts  a  mica-slate  formation  in  a  northwest  and  south- 
east direction.  It  forms  a  sharp  crest  to  the  hill,  being  of  quartz  and  harder  than 
the  slates.  It  dips  easterly  at  an  angle  of  from  65  to  70  degrees.  This  vein  is  very 
well  formed.  It  has  a  clay  gouge  or  selvage  on  the  foot  wall,  and  this  selvage  con- 
tains rounded  masses  of  hard  stone.  The  veinstone  is  lamellar,  consisting  of  layers 
of  quartz  andcalcite,  some  of  it  being  black  or  dark  colored  and  bearing  horn  silver. 
It  IS  a  silver-bearing  lode.  It  carries  argentiferous  galena,  which  by  oxidation 
leaves  lead  carbonates  and  oxides  and  the  chloride  of  silver.  Toward  the  north  end 
the  lode  splits  up  into  several  branches,  and  about  midway  of  the  long  line  of  crop- 
pings  the  lode  is  cut  away  by  a  transverse  gully  or  arroyo,  thus  making  two  parts  or ' 
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lineB  of  cropping,  the  southernmost  trending  N.  45^  W.  and  the  northernmost  part 
trending  N.  65^  W.  (magnetic).  And  near  the  southern  end  of  the  croppings  there 
is  a  short  twist  or  turn  of  the  walls  to  the  west  and  bevond  this  a  strong  outcrop  of 
black  calcareous  spar.  A  shaft  sunk  here  66  feet  reaches  and  passes  the  level  of  a 
tunnel  below.  The  vein  where  intersected  by  this  tunnel  is  from  8  feet  to  10  feet 
thick. 

In  a  winze  34  feet  deep  near  the  black  spar  a  streak  or  layer  of  fine-grained  lead 
ore  (''steel  galena")  was  exposed,  but  this  ore  is  poor  in  silver,  running  only  7  or  8 
ounces  to  the  ton  of  ore. 

Silver  ore  is  found  at  intervals  in  the  north  croppings  in  the  form  of  silver  chlo- 
ride. The  gangue  is  friable.  In  places  the  silver  ore  is  formed  in  small  shot-like 
globular  masses  or  grains,  coated  over  with  a  layer  of  red  iron  oxide,  forming  a 
crust  inclosing  the  cerargyrite.  Evidences  of  the  occurrence  of  emboli te  and  bromy- 
rite  were  also  noted,  but  were  not  verified  by  examination. 

Shipments  of  ore  from  the  Alice  vein  were  made  to  the  Castle  Dome  Mining  and 
Smelting  Company,  at  Melrose,  opposite  San  Francisco,  with  the  following  results : 


Ship- 
ments. 


Pounds. 

Average 14,364 

Korth  croppings I  894 

Do 1  198 


Silver. 


Lead. 


Ouneea.    Per  cent. 
37.2  18.0 

163.8  I  3.5 

80.8  '  3.0 


About  a  mile  south  of  the  Seven  Cottonwoods  and  the  Alice,  another  claim  has 
been  located,  called  the  Tully. 

The  Tully  or  Carbonate. — This  is  supposed  to  be  upon  the  main  lode  of  the  Alice 
in  its  southward  extension.  The  croppings  are  bold  and  in  layers  of  quaii;z  and 
calcite,  like  those  of  the  Alice.  A  medial  layer  or  seam  of  fluorspar  occurs  here,  and 
the  vein  carries  galena  and  lead  carbonate  derived  from  the  decay  of  the  galena. 
Silver  chloride  does  not  show  in  the  croppings  as  freely  as  at  the  Alice,  but  there 
is  more  lead  ore. 

Proceeding  southerly  toward  the  Gila  River,  over  hills  of  mica  slate,  we  pass  the 
Leroy  claim. 

Leroy  claim. — A  hard  vein  of  quartz  about  6  inches  thick  in  granite.  It  may  be 
described  as  a  gash  vein  of  no  great  extent,  but  it  has  considerable  ore  mixed  in 
with  the  quartz,  and  is  said  to  have  yielded  at  the  rate  of  $85  in  value  per  ton  to 
Mr.  Mosheimer  from  the  croppings. 

The  mlca-slnte  country  from  this  point  toward  the  Gila  River  changes  to  granite 
and  there  are  several  outcrops  of  copper  ore,  amongst  them  a  location  called  the  San 
Carlos,  for  a  descrij^tion  of  which  see  under  the  head  of  **  Copper." 

Wedge  claim. — This  claim,  on  a  lode  of  argentiferous  lead  ore,  is  in  the  Cholla  group 
of  claims,  about  5  miles  north  of  the  Alice  mine.  It  occurs  in  the  mica  slnte  group 
of  rocks,  which  are  much  plicated  and  are  filled  with  quartz,  generally  in  barren 
veins.  It  is  some  like  the  Alice  vein  and  is  made  up  of  alternate  layers  of  quartz 
and  calc  spar,  much  of  this  spar  being  black  or  brown  in  color  from  the  presence  of 
manganese  and  iron.  Much  of  the  quartz  is  crystalline  and  some  is  amethystine. 
There  are  many  open  spaces  or  ^'vugs"  and  pseudomorphic  impressions  or  casts  of 
the  dog-tooth  form  of  calc  spar  are  common.  There  is  also  much  rusty  iron  oxide 
and  ore  near  the  hanging  wall  of  the  vein,  where  the  quartz  is  formed  in  successive 
sheets  and  layers  and  carries  considerable  lead  ore  in  the  form  of  galena  and  car- 
bonate over  a  breadth  or  thickness  of  16  to  18  inches.  This  was  observed  in  the  incline 
shaft  at  a  depth  of  about  50  feet. 

Considerable  galena  ore  has  been  extracted.  A  sample  of  185  pounds  yielded  by 
assay  at  the  rate  of  66.3  ounces  of  silver  per  ton  of  ore  and  51.5  per  cent  of  lead. 

The  floor  spar  occurs  here  in  small  cubical  crystals  with  truncated  edges— the 
dodecabedral  planes.  Some  of  the  quartz  crystals  are  brown  and  smoky.  The  ledge 
is  very  large.    It  trends  N.  32^  W.  and  dips  west  at  an  angle  of  45  to  50  degrees. 

DUNN  MINE. 

The  Dunn  mine,  in  the  Chiricahua  Mountains,  was  worked  in  the  year  1881  by  Chi- 
cago capital.  It  is  located  on  the  summit,  or  near  it,  at  the  head  of  Pinery  Creek,  about 
40  miles  east  of  south  of  Willcox,  on  the  Southern  Pacific  Railroad,  in  Cochise  County. 
Mr.  E.  N.  Titcomb  was  sent  out  in  charge  of  the  property.  He  erected  a  smelter  a 
mile  west  of  the  mine  for  smelting  the  ore  from  this  mine  and  from  other  claims  in 
the  region.  This  smelter  w^  taken  down  some  years  after  and  was  set  up  near 
TacBon.    The  mine  and  others  near  it  have  of  late  been  shipping  ore  to  the  smelters 
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at  El  Paso  b^  way  of  Willcox.    The  ore  is  an  argentiferons  lead  and  occurs  in  lime- 
stone near  dikes  of  porphyry  and  layers  of  slate. 

GREAT  AMERICAN  MINE,   SWISSHELMS. 

The  elevations  known  as  the  Swissbelms  form  a  spur  from  the  Chirioahua  Moun- 
tains, projecting  westward  into  Sulphnr  Spring  Valley.  Tliey  are  nearly  west  from 
Tombstone.  The  creek  known  as  White  River  turns  the  northern  end  of  this  spur  and 
then  runs  southward  into  Mexico.  The  mine  is  near  the  northern  end  of  these  moun- 
tains, a  few  miles  south  of  Powers's  rancho,  on  White  Creek,  and  consists  of  a  great 
outburst  of  quartz  ramifying  in  many  directions  through  limestone  strata  of  Car- 
boniferous age,  and  not  far  £om  the  contact  of  the  beds  with  p]utonic  rocks.  There 
are  many  open  cntk,  tunnels,  and  shafts.  A  large  amount  of  silver  ore  has  been 
shipped  away  to  the  smelter,  but  at  present  the  mine  is  not  worked.  It  has  been 
tested  in  depth  by  diamond  drills,  as  shown  by  the  parts  of  cores  left  on  the  ground. 

IV. — Copper. 

PRODUCTION  OF  COPPER  IN  ARIZONA. 

The  fame  of  Arizona  as  a  copper  producer  extends  throughout  the  world.  The 
ores  of  this  most  importaut  metal  in  their  varied  forms  are  extensively  distributed 
throughout  the  Territory.  The  chief  and  best-known  centers  of  production  are 
Bisbee,  in  the  southern  portion  of  Cochise  County;  Jerome,  in  Yavapai  County; 
Morenci  and  Clifton,  in  Graham  County,  and  Globe,  in  Pinal  County.  Large  quan- 
tities have  also  been  produced  in  Pima  County,  near  Tucson,  and  in  the  Santa  Ritaa, 
near  Rosemont.  In  the  early  days  of  the  Territory,  even  before  the  construction  of 
the  railways,  quantities  of  copper  were  produced  at  the  Longfellow  mines  and  sent 
out  by  ox  teams  overland.  In  those  early  days,  also,  the  mines  of  the  Ajo  Moun- 
tains produced  and  shipped  large  amounts  of  native  copper  and  the  scarcely  less 
rich  and  valuable  red  oxide  to  San  lYancisco  by  way  of  Yuma  and  the  Gulf. 

It  would  be  a  great  and  almost  impossible  task  to  enumerate,  and  nmch  more 
difficult  to  describe,  all  the  localities  of  copper  ores  in  Arizona.  Many  of  great 
promise  are  yet  lying  idle,  waiting  for  the  hand  of  capital  to  develop  them.  Many 
are  yet  to  be  discovered,  for  the  work  of  the  prospector  in  Arizona  is  not  yet 
completed. 

The  year  1898  has  been  a  busy  and  profitable  one  generally  for  our  chief  copper 
producers.  The  production  has  not  only  been  well  sustained,  but  it  has  exceeded 
the  records  of  former  years.  Great  advancements  and  improvements  in  the  art  of 
reducing  the  ores  have  been  made,  by  which  not  only  the  cost  of  treatment  has  been 
reduced,  but  by  which  ores  of  a  lower  percentage  can  be  profitably  treated,  while 
at  the  same  time  a  superior  product  can  be  turned  out,  costing  less  for  transporta- 
tion. The  well-known  Williams  Brothers  at  Bisbee  and  the  managers  at  Jerome  and 
at  Clifton  have  in  their  respective  fields  been  in  the  vanguard  of  progress  and  have 
not  allowed  the  reputation  of  Arizona  for  alert  progressive  intelligence  to  suffer  or 
to  be  diminished. 

Production  of  copper  in  Arizona.  * 

Poanda.  Pounds. 

1883 23,874,963  '  1892 38,436,079 

1884 26,734,345     1893 43,902,824 

18^5 22,706,366     1894 44,531,108 

1886 15,657,035     1895 48,329,403 

1887 17,720,462     1896 73,74.5,321 

1888 31,797,300     1897 81,019,922 

1889 31,586,185     1898  (six  months  ending  June 

1890 34,796,689  t      30) 49,503,294 

1891 39,873,279 

The  total  copper  production  of  the  United  States  for  the  first  six  months  of  the 
year  1898,  ending  June  30,  amounted  to  269,880,880  pounds  of  fine  copi)er.t 

While  there  is  a  considerable  export  from  Bisbee  of  copper  in  the  form  of  rich 
copper  matte  through  Xogales  into  Sonora,  Mexico,  there  is  also  a  large  importation 
of  the  metal  through  the  same  channel.  In  the  month  of  March  the  importations 
at  Nogales  were  the  largest  in  the  history  of  the  custom-house,  amounting  to  7,685,874 
pounds,  valued  at  $.551,984. 

*  The  figures  from  the  year  1893  onward  are  from  the  tables  given  in  the  Mineral 
Industry,  Vol.  VI,  Sci.  Pub.  Co.,  N.  Y. 
t  Eng.  and  Min.  Journal,  July  16,  1898. 
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The  product  of  the  French  company's  mines  at  Boleo,  Lower  California,  opposite 
Gnaymas,  which  was  formerly  sent  out  by  water  around  the  Horn  to  France,  is  now 
transported  by  rail  from  Gnaymas  orerland  by  the  Southern  Pacific  Railroad  to  New 
Orleans  and  thence  by  vessels.  The  Boleo  produced  in  1897  over  11,000  tons  of  fine 
copper,  or  nearly  1,000  tons  a  month. 

BISBEE. 

The  production  of  high-grade,  99  per  cent  black  copper  at  Bisbee  has  been  during 
1^  the  largest  in  its  history.  It  is  said  to  average  two  carloads  a  day.  Besides 
shipping  ingots  of  black  copper,  there  is  a  considerable  output  of  a  rich  copper 
matte,  whion  is  sent  to  Mexico  to  supply  another  company  with  a  desirable  form  of 
finx.  It  contains  about  45  per  cent  of  copper,  and  is  sent  at  the  rate  of  about  a  car- 
load a  day  to  Agua  Caliente,  Sonora,  Mexico,  by  way  of  Nogales. 

In  1896  the  company  was  running  four  blast  furnaces  and  smelting  about  400  tons 
daily  in  each  twenty-four  hours.  The  product  was  copper  matte,  which  was  besse- 
merized  or  treated  by  the  pneumatic  method  in  two  stands  of  trough  converters, 
giving  a  product  of  ingot  copper  averaging  99.3  per  cent  of  fine  copper.  The  pro- 
duction for  the  fiscal  year  ending  June  30,  1896,  was  10,492vW>jj  tons,  or  20,984,510 
pounds  of  bessemer  pig  copper,  averaging  99.2  per  cent  fine  copper. 

The  introduction  of  the  pneumatic  process,  with  its  special  American  modifications 
and  improvements,  at  Bisbee  and  at  Jerome  has  revolutionized  the  art  of  copper 
smelting,  and  has  made  our  text-books  upon  the  subject  valuable  chiefly  as  histories 
of  the  metallurgy  of  copper. 

THE  MASOXIC  CAVE  AT  BISBEE. 

In  November,  1897,  the  great  Copper  Queen  mine  had  the  honor  of  receiving  within 
its  depths,  900  leet  under  ground,  in  the  magnificent  cave,  a  notable  assemblage  of  the 
grand  lodge  of  Masons  of  Arizona.  Not  having  had  the  privilege  of  being  present, 
and  as  the  beautiful  cave  no  longer  exists,  having  fallen  in  this  spring,  I  quote  a 
description  from  the  columns  of  the  Arizona  Daily  Citizen : 

"It  was  generally  understood  that  extensive  preparations  were  in  progress  for 
their  reception,  and  that  among  other  sights  to  be  seen  in  the  great  copper  camp  was 
a  cave  about  900  feet  under  ground.  The  camp  itself  is  a  marvel  of  human  ingenuity. 
Confined  to  limited  surface  area,  every  inch  of  space  is  utilized,  and  much  of  the 
works,  even  as  it  is,  stand  on  '  made  ground.'  The  plant,  though  said  to  be  not  large, 
is  a  marvel  of  perfection  and  human  ingenuity.  Its  fame  over  the  country  has  gone 
far  and  wide.  To  see  this,  and  at  the  same  time  attend  the  grand  lod^e,  was  an 
opportunity  that  rarely  came  and  could  not  be  overlooked.  There  are  in  Arizona 
fourteen  Masonic  lodges,  situated  in  the  towns  of  Tucson,  Phcenix,  Nogales,  Bisbee, 
Tombstone,  Clifton,  Globe,  Jerome,  Prescott,  Florence,  Wiuslow,  Plagstaif,  and 
Willcox,  with  a  membership  of  probably  1,000,  made  up  of  *  the  best  the  country 
afi*ord8.' 

''Every  lodge,  no  matter  how  remotely  situated,  had  its  representatives  present. 
Tucson  sent  17,  Phcenix  15,  Prescott  6,  Nogales  6,  Globe  4,  Clifton  4,  Willcox  5  or  6, 
and  so  on  through  the  entire  list.  A  special  train  was  sent  from  Bisbee  to  meet  the 
visiting  delegations  at  Benson,  where  they  were  also  met  by  a  committee  from  Perfect 
Ashlar  Lodge,  of  Bisbee,  who  presented  the  visiting  brethren  with  souvenir  badges 
and  escorted  them  to  their  hospitable  town. 

»  #  «  »  «  «  « 

"Bisbee  is  fortunate  in  more  than  one  respect.  It  is  situated  near  the  head  of  a 
canyon  on  almost  the  extreme  south  edge  of  Cochise  County,  about  6  miles  from  the 
Mexican  line.  It  is  owned  by  the  Copper  Queen  Company,  and  is  generally  under- 
stood to  be  one  of  the  many  copper  camps  controlled  by  Phelps,  Dodge  &  Co.,  of 
New  York.  It  is  reached  by  its  own  railroad,  which  connects  with  the  Southern 
Pacific  at  Benson,  about  35  or  40  miles  northwest.  It  is  said  that  there  are  l,00u  men 
on  the  pay  roll  of  the  company.  The  wages  paid  are  $3  above  and  $3.50  below  ground, 
and  fortunate  indeed  is  the  man  whose  name  is  on  the  roll  of  the  favored  thousand. 
The  output  of  the  camp  is  said  to  be  three  carloads  of  retined  copper  per  day.  The 
town  is  scattered  up  and  down  the  canyon  for  at  least  a  mile,  but  the  town  proper  is 
centered  immediately  east  and  south  of  the  big  smelting  plant.  The  business  of  the 
town  is  carried  on  largely  in  the  canyon,  where  the  stores,  saloons,  restaurants,  and 
lodging  houses  are  principally  located.  On  the  steep  face  of  the  mountain  south  of 
the  canyon  is  to  be  found  the  principal  residence  portion.  The  main  canyon  is  inter- 
sected by  another  a  short  distance  below  and  almost  immediately  opposite  the 
smelters,  and  is  known  as  Brewery  Gulch.  As  this  gulch  afibrded  a  limited  quantity 
of  bnilding  space,  it  has  been  made  use  of,  and  here  the  small  merchandising  of  the 
eonununity  is  carried  on.    On  the  whole  it  may  be  summed  up  that  the  mines  and 
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rednction  works  of  the  company  occupy  the  north  side  of  the  canyon,  the  residences 
the  soath  side,  and  the  business  houses  the  canyon  proper. 

*^At  the  head  and  front  of  the  Copper  Queen  Company  stand  two  men  whose  names 
are  household  words  in  southern  Arizona,  Messrs.  Ben  and  Lewis  Williams.  The 
former  is  superintendent,  and  under  his  direction  the  Copper  Queen  Company's 
plant  and  mines  at  Bisbee  have  passed  into  history  as  one  of  the  most  successful 
copper-producing  works  in  the  country.  Independent  of  the  great  value  of  the 
mines,  tnere  are  not  less  than  a  million  or  a  million  and  a  half  dollars  involved  in  the 
great  plant  itself  and  incident  thereto.  Mr.  Lewis  Williams,  or,  as  he  is  better 
known  among  the  little  army  of  employees, '  Don  Lewis,'  is  second  in  command,  and  in 
the  absence  of  Mr.  Ben  Williams  is  superintendent  in  charge;  but  at  all  times  the 
smelting  plant  is  under  his  immediate  supervision.  Than  these  gentlemen  there  are 
not  two  more  popular  employers  of  labor  in  the  whole  country.  Their  fair  and 
courteous  treatment  of  the  men  and  the  kindly  interest  in  the  welfare  of  their 
employees  have  endeared  thom  to  all. 

''The  library  building  is  a  large  and  commodious  structure  of  brick  and  stone. 
On  the  first  floor  is  the  library  proper  and  post-office.  The  building  is  lighted  by  elec- 
tricity, is  well  supplied  with  tables  and  chairs  for  the  free  use  of  all  comers,  and 
books,  magazines,  and  papers  from  all  over  the  country.  On  the  second  floor  is  the 
town  hall,  carpeted,  comfortably  and  substantially  furnished.  In  this  hall  Union 
services  are  held  each  Sunday  and  upon  special  occasions  by  the  Rev.  J.  (t.  Pritch- 
chard,  a  broad-minded.  God-fearing  man.  The  fraternal  orders  of  the  United  Work- 
men, Odd  Fellows,  Knights  of  Pythias,  and  other  kindred  organizations  make  use  of 
the  hall  for  lodge  purposes.  The  Masons  also  formerly  met  here,  but  now,  thanks  to 
the  generosity  of  the  Copper  Queen  Company,  manifested  through  the  kind  offices 
of  the  Messrs.  Williams,  they  have  one  of  the  very  handsomest  lodge  rooms  in  the 
Territory.  On  a  spur  of  land  at  the  intersection  of  Brewery  Gulch  with  the  main 
canyon  a  building  site  has  been  blasted  out,  and  a  large,  fine,  substantial  edifice  of 
brick  and  stone  erected  thereon.  Like  the  library  building,  it  is  a  two-story  struc- 
ture. The  lower  story  will  be  occupied  by  the  offices  of  the  company ;  the  upper  as 
a  Masonic  hall,  to  the  exclusion  of  all  other  orders.  Like  all  Masonic  lodges,  it  is 
built  dne  east  and  west,  and  is  not  only  substantially  but  elegantly  furnished  in  all 
the  paraphernalia  of  the  order.  The  lodge  room  proper,  independent  of  two  com- 
modious anterooms,  is  40  by  65  feet;  the  wainscoting  is  oak  finish,  the  walls  white, 
and  the  ceiling  bine.  The  beading  on  the  wall  against  the  ceiling  is  red  and  blue. 
In  the  west,  behind  the  senior  warden,  but  raised  sufficiently  high  to  command  a 
view  of  the  lodge,  is  a  recess  in  which  is  placed  a  piano.  The  furniture,  including 
desks,  altars,  etc.,  is  of  massive  oak.  The  seats  are  cushioned  in  dark  leather  and 
the  floor  is  covered  by  a  carpet  in  which  are  wrought  all  the  emblems  of  Masonry. 
Taken  all  together,  Perfect  Ashlar  Lodge  No.  12,  F.  <&  A.  M.,  has  one  of  the  finest 
and  most  elegantly  appointed  lodges  in  the  Territory. 

**  Wednesday  morning,  at  9  oxlock,  pursuant  to  adjournment.  Grand  Maater 
Nichols  called  the  lod^e  to  order  preparatory  to  taking  up  the  line  of  march  to  '  the 
cave.'  Clothed  in  white  gloves  and  aprons,  the  200  men  in  line  made  an  imposing 
appearance  as  they  marched  from  the  lodge  to  the  hoisting  works,  from  which  they 
were  to  descend  into  the  mine  and  cave.  In  the  line  of  march  the  grand  lodge  waa 
in  the  rear,  but  on  reaching  the  works  the  column  halted,  opened  ranks,  and  the 
grand  lodge  passed  through,  and  was,  of  course,  the  first  to  enter  the  mine.  They 
were  scientifically  stood  on  the  cage,  a  half  dozen  at  a  time,  when  down  they  went, 
about  200  feet  in  a  second,  to  the  level  b^  which  the  cave  was  reached.  The  distance 
to  the  cave  was  substantially  a  half  mile,  and  candles  had  been  placed  a  few  feet 
apart  in  the  drifts  the  entire  distance.  The  cave  lies  in  a  northeasterly  direction  from 
where  the  mine  is  entered,  and  is  said  to  be  about  900  feet  under  the  surface  of  the 
hill  in  which  it  is  situated.  It  is  probably  nothing  more  than  a  great  bubble  in  the 
limestone  formation.  So  far  as  can  be  judged  by  observation,  it  is  probably  250  by 
300  feet  in  extent  and  65  feet  deep  in  the  center,  although  much  of  the  depth  hae 
evidently  been  lost  by  the  fall  of  stalactites,  some  of  them  weighing  tons,  and  which 
becanse  of  their  great  weight  had  broken  from  the  roof;  others  looked  as  though 
they  needed  but  nttle  encouragement  to  do  the  same  thing.  The  west  end  had  been 
partially  filled  and  a  platform  capable  of  seating  about  300  people  erected  thereon, 
and  the  whole  brilliantly  illuminated  by  scores  of  incandescent  lights.  In  the  letter 
'  G,'  suspended  in  the  east,  no  fewer  than  thirty-two  electric  bulbs  had  been  placed. 
On  the  platform  and  ext<mding  into  the  cave  the  electric  wires  had  been  shaped  into 
a  square  and  compass.  The  extended  points  of  the  compass  were  100  feet  apart  and 
the  shaft  of  the  square  120  feet  to  the  angle.  In  the  formation  of  this  mammoth 
emblem  of  Masoniy  56  electric  lights  were  used,  and  nuuu^rous  other  lamps  were 
placed  elsewhere  about  the  cave.  An  idea  of  the  magnitude  of  this  work  may  be 
gathered  in  the  fact  that  Sir  miles  of  wire  were  used  in  it.  Before  calling  the  lodge 
to  order  an  opportunity  was  given  those  present  to  view  the  enchanted  spot,  where,- 
far  beyond  the  approach  of  cowans  and  eavesdroppers  and  amidst  the  magnificent 
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splendors  of  nature's  handiwork,  Masons  met  on  the  level  and  parted  on  the  square. 

''Stalactites^  from  the  size  of  a  drop  of  water  to  that  of  the  giant  tusks  of  some 
antediluvian  monster,  hang  suspended  from  the  roof,  and  beneath  the  white  glare  of 
the  electric  light  they  danced  and  shimmered  like  ici<:les  in  the  sun.  The  growth 
of  these  stalactites  is  known  to  be  almost  incouiprehensibly  slow,  and  the  increase 
in  a  thousand  years  may  be  lost  to  the  sight;  but  they  take  no  heed  to  the  weight 
of  time.  For  perhaps  thousan'ds  of  ages  the  cave  was  but  a  black  and  tenautless 
hole,  wrapped  within  the  mighty  ribs  of  a  great  mountain  which  was,  centuries 
agone,  thnce  or  even  ten  times  its  present  size.  And  all  this  time  the  slow  oozing 
or  its  vaporous  breath,  like  frost  on  glass,  had  transfigured  the  black,  unsightly 
walls.  Singly  and  in  clusters,  some  in  blue  and  some  in  white,  of  all  lengths  and 
shapes,  these  stalactites  cover  the  roof,  while  among  them  in  labyrinthine  irregu- 
larity glitters  the  crystal  ooze. 

*'0n  the  north  side,  almost  opposite  to  where  the  cave  was  first  broken  into, 
the  lime  god  has  created  the  fairest  creatures  of  his  handiwork,  and  what  King 
Solomon  wrought  in  years  was  here  fashioned  in  a  single  night,  but  a  night  that 
knew  no  day  nor  the  sound  of  ax,  hammer,  or  any  tool  of  iron  till  the  operative 
workman,  agreeably  to  the  designs  drawn  upon  the  trestle  board,  revealed  its  hid- 
den treasures.  Here  are  the  steps,  the  pot  of  incense,  the  beehive,  the  hourglass, 
and  waterfall.  The  steps,  whiter  than  Parian  marble,  lead  upward  and  into  an 
unexplored  beyond;  the  beehives,  apparently  made  from  great  coils  of  alabaster 
rope,  are  from  2  to  10  feet  in  diameter  and  6  feet  high.  East  of  these  is  the  water- 
fall, stayed  midway  in  its  descent  by  some  hypnotic  hand;  white  and  awe-inspiring 
in  its  silent  grandeur  is  this  seemingly  stilled  torrent  of  foaming  waters  that  ere  it 
slept  had  dashed  its  spray  on  hammocks  of  ice  and  in  a  thousand  fantastic  shapes 
sparkled  in  the  light.  There  are  curtains  and  veils  behind  which  no  man  may  enter, 
woven  white  and  transparent  in  the  Cimmerian  darkness.  The  whole  aspect  of  the 
cave  is  one  of  entrancing  and  bewildering  loveliness,  and  he  who  can  gaze  without 
awe  upon  the  grand  scene  has  no  sense  of  beauty  in  his  soul.'' 

UNITED   VERDE  COPPER  MINKS. 

This  well-known  group  of  copper  and  gold  producing  properties  at  Jerome,  Yava- 
pai County,  has  been  in  active  operation  through  the  year.  According  to  an  inter- 
view with  Mr.  W.  A.  Clark,  the  owner,  at  the  end  of  the  year  1896  the  property  was 
producing  about  40  tons,  or  80,000  pounds,  of  copper  a  day.  The  ore  is  smelted  at 
the  mines,  producing  black  coi)per,  almost  pure,  or  99^  per  cent  fine.  It  is  sent  East 
for  the  extraction  of  the  precious  metals  by  the  electrolytic  method.  This  gives 
pure  commercial  copper,  and  the  gold  and  silver  are  recovered  from  the  tanks. 

Great  improvements  in  the  plant  and  buildings  have  been  made,  particularly  such 
as  were  needed  to  diminish  the  risk  from  tire.  Five  large  steel  buildings  have  been 
put  up,  including  an  engine  room,  converter,  blast  furnace,  machine  shop,  foundry, 
boiler  room,  and  blacksmith  shop. 

The  development  of  the  mine  is  kept  well  in  advance  of  the  extraction  of  ore,  so 
as  to  maintain  ample  reserves  of  ore  to  draw  upon.  About  600  men  are  employed  in 
and  about  the  mine  and  the  smelters.  No  report  of  production  has  been  received 
from  this  property.  A  visitor  to  the  camp  in  April,  1897,  supplied  the  following 
description  to  the  Jerome  Mining  News: 

"The  mines  and  reduction  works  of  the  United  Verde  Copper  Company  at  Jerome 
are  at  present  employing  over  .500  men  and  handling  approximately  400  tons  of  ore  a 
day.  rhe  principal  shaft  is  about  500  feet  deep  and  from  difi'erent  levels  tunnels 
have  been  driven,  and  the  underground  workings  are  extensive.  The  engine  capac- 
ity of  the  plant  amounts  to  2,000  horsepower,  which  is  utilized  in  hoisting  ore, 
operating  air  drills,  copper  converters,  machine  shops,  and  a  40-ton  crane.  A  vast 
amount  of  new  iron  work  is  being  put  in,  consisting  of  structural  works  for  buildings 
eoveriug  the  entire  plant,  consisting  of  engine  and  boiler  rooms,  converters,  blast 
furnaces,  machine  shops,  and  foundry.  Additional  engines  and  boilers  and  two  new 
converters  are  bein^put  in.  A  new  reverberatory  furnace  has  just  been  completed 
which  will  be  used  in  smelting  the  finer  ores,  especially  those  rich  in  silver.  The  ore 
when  taken  from  the  mines  is  first  roasted  in  heaps,  extending  along  the  slope  of  the 
mountain  in  three  long  rows,  whereby  it  is  desulphurized.  It  then  goes  to  the  blast  f 
famaces  and  finally  to  the  converters.  The  copper  bullion  which  is  thus  produced  is 
about  99  per  cent  pure  copper.  The  mines,  smelting  plant,  and  town  of  Jerome  are 
situated  on  the  east  slope  of  the  Black  Hills  range,  pretty  well  up  toward  the  crest,  at 
an  altitude  of  about  5,600  feet  above  the  sea  level  and  at  least  IjWO  feet  above  the  Rio 
Verde  Valley,  which  spreads  out  in  grand  panorama  to  the  east  and  south.  The  town 
contains  about  3,000  people,  and  while  a  considerable  amount  of  prospecting  is  going 
on  in  the  adjacent  territory,  there  is  practically  no  mining  in  progress  except  that 
being  carried  on  by  the  United  Verde  Company.  The  latter  has  a  water  system  of 
some  magnitude,  the  supply  being  derived  from  mountain  springs.    The  United 
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Verde  aud  Pacific  Railroad,  which  runs  from  Jerome  Junction  to  Jerome,  a  distance 
of  26  miles,  is  an  example  of  interesting  engineering.  Fourteen  miles  of  the  road — 
that  portion  which  traverses  the  Black  Hills  range — contains  188  curves,  34  of  which 
are  of  40  degrees,  2  of  45  degrees,  aud  132  from  36  to  40  degrees.  In  this  distance  of 
14  miles  there  are  but  two  places  where  a  train  of  five  or  six  cars  can  straighten  out.'' 

The  company  early  iu  the  year  1898  had  seven  250- ton  furnaces  of  rectangular  sec- 
tion, three  of  which  are  run  at  one  time.  These  are  fed  with  roasted  ore,  which  is  said 
to  average  15  percent  copper.  The  roasting  is  effectedin  heaps  and  requires  about  one 
month  of  time.  The  larger  part  of  the  sulphur  is  expelled  by  this  roasting.  Very 
little  flux  is  required.  The  water  jackets  of  these  smelting  furnaces  are  made  of 
sheet  steel.  These  jackets  are  put  together  at  the  works  on  the  spot,  for  which  all 
facilities  are  provided.  The  molten  product  of  the  furnaces  is  drawn  into  large  pots 
and  is  taken  at  once  by  means  of  an  electric  crane  to  the  Bessemer  converters, 
where,  by  the  pneumatic  method,  the  charge  is  purified  by  the  oxidation  of  the 
impurities,  producing  black  copper,  99  per  cent  pure.  Large  kettles,  holding  8,000 
pounds,  are  provided  for  the  slag  and  are  run  out  upon  rails. 

The  dust  chambers  are  so  arranged  that  the  dust  as  it  is  collected  is  returned  to 
the  furnace  automatically  and  enters  the  stack  below  the  fuel  line,  thus  avoiding  the 
force  of  the  blast  which  would  tend  to  return  it  to  the  dust  chamber  again  witnout 
its  being  acted  upon. 

This  black  copper  is  refined  in  the  east  at  a  cost  of  $20  per  ton.  The  gold  and  silver 
is  taken  out'and  is  returned  to  the  company.  The  contents  in  gold  and  silver  are 
variable.  Blocks  of  siliceous  silver  ore  are  used  in  lining  the  furnaces.  As  these 
blocks  are  cut  away  by  the  action  of  the  charge  the  silver  and  gold  contents  are 
liberated  and  unite  with  the  copper. 

The  following  figures,  showing  something  of  the  production  of  bullion  and  of  matte 
for  a  short  period  in  1887,  before  the  introduction  of  the  pneumatic  method,  will  be 
interesting : 


Date. 


Ore  con- 
sumed. 


Lime- 
stone 
used. 


Coke 
used. 


Bullion       Matte 
produced. 'produced. 


1887. 

Aug.  1-7 

Aug.  8-14 


1 

642,  200  1 
442,640  1 

95,540  1 
81,532  1 

113,366 
80, 575 

1 
9,464  i 
5.850  , 

104,363 
83,640 

1, 084, 840 

177,072  , 

193.  Wl 

15,314 

188,003 

Assay  of  matte  bullionj  etc. 


Date. 


Matte 
assay. 


Bullion  t  Refined 
assay,    j  copper. 


Silver  in 
bullion.  I 


Gold  in 
bullion. 


1887.  Per  cent.  \  Per  cent. 

Aug.l 75.4  94.50 

2 1  62.7  95.80 

3 65.25  90.00, 

4 51.00  88.80  f 

5 52.00  88.90  I 

6 '  51.78  .  89.40  ' 

7 I  56.65  90.10  1 


Pounds.  Ounce*.  I  Ounces. 
3  373 

1/291  """22.66': 2."  26 

1, 369  24. 00  I  1. 16 

568  9.50  .58 

828  

705  1 

698  , 


The  average  of  gold  in  the  copper  bullion  per  ton  was  stated  as  eight-tenths  of 
an  ounce,  and  of  silver  34.9  ounces.  The  per  cent  of  copper  in  the  ore  from  August 
1  to  7,  as  determined  by  furnace  working,  was  12.1,  and  from  August  7  to  14  it  was 
10.7.  The  two  days,  August  12  aud  13,  were  idle.  The  following  are  the  results  of 
assays  of  samples  taken  l>y  myself  August  14,  1887,  from  the  points  stated: 


Assays  of  United  Vei'de  ores. 
Place  taken. 


1.  Snyder  crosscut,  black  ore. . . 

2.  Blue- black  ore 

3.  Southeast  crosscut,  2  inches. 

4.  Southeast  crosscut,  ore  body 

5.  Face  of  ore  body,  10  feet 

6.  Chrome  claim,  face  of  drift.. 

7.  Eureka  crosscut,  average 


Copper. 


Per  cent. 
11.1 
15.05 
11.20 
21.90 
18.50 
7.80 
21.90 
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The  last  sample  (7)  showed  by  assay  the  presence  of  one-fifth  of  an  oancf^  of  k^^^ 
per  ton,  and  1.8  ounces  of  silver.  Some  partn  of  the  ore  are  richer  in  gold  than 
others.    A  vein  of  gold-bearing  quartz  appears  to  intersect  the  copper-bearing  beds. 

THE  CLIFTON  COPPER  DISTRICT. 

This  district,  the  oldest  of  the  great  copper- producing  camps  of  Arizona,  was 
discovered  about  1865,  and  has  been  worked  almost  continuously  sinoe.  It  is  now 
connected  by  rail  with  the  Southern  Pacitic  Railway  at  Lordsburg.  The  prevailing 
rocks  are  granite,  porphyry,  and  limestone,  and  the  ore  is  found  in  large  bodies, 
chiefly  in  the  limestone;  secondary  deposits  of  cavernous  shape  and  replacing  the 
limestone.  Rich  bunches  of  carbonate,  red  oxide,  and  of  native  copper  occur  also 
in  the  midst  of  the  abundant  kaolin  clay  left  by  the  alternation  of  the  granite  and 
porphyry  by  the  passage  of  acid  cupriferous  solutions,  derived,  no  doubt,  as  at  Cop- 
per Basin  and  at  the  other  localities,  by  the  oxidation  in  situ  of  bunches  and  lentic- 
ular masses  of  copper  sulphide  originally  present  as  a  constituent  of  the  crystalline 
rocks,  either  in  lenticular  bunches  of  the  segregated  type  or  dittused  in  the  mass 
of  the  rock.  This  form  of  origin,  pointed  out  by  me  in  my  paper  on  the  ores  of 
Copper  Basin  (Transactions  American  Institute  of  Mining  Engineers,  February, 
188if),),  appears  to  be  general,  though  in  some  localities  the  parent  source  may  be  in 
a  vein  or  veins  accompanied  by  regular  veinstones,  aud  thus  indicate  a  source  of 
the  ore  far  removed  from  the  adjoiuing  rocks. 

ARIZONA  COPPER  COMPANY. 

The  following  from  the  Tucson  Daily  Citizen  well  describes  the  worth  and  property 
of  the  Arizona  Copper  Company : 

"There  is  probably  no  town  in  the  Territory  of  Arizona  to-day  so  peculiarly  situ- 
ated as  ie  the  town  of  Clifton.  Up  in  a  dark,  deep  canyon,  whose  perpendicular 
walls  rise  to  a  height  of  several  hundred  feet,  lies  the  seat  of  one  of  the  largest  cop- 
per camps  in  the  world. 

'*  In  width  the  canyon  is  about  200  feet,  and  the  San  Francisco  River  runs  through 
its  center.  It  is  the  dividing  line  between  what  might  be  very  properly  called  the 
two  towns.  On  the  west  bank  are  the  company's  store,  works,  offices,  etc.,  while  the 
residences  of  the  employees  and  the  business  houses  occupy  the  east  bank.  The  Ari- 
zona Copper  Company  is  the  life-giving  factor  to  the  town  of  Clifton.  Without  it 
Clifton  would  not  exist.  This  company  has  invested  upward  of  $3,000,000  in  mines, 
railroads,  reduction  works,  and  appliances  for  making  the  ores  return  a  revenue. 

**The  company  employs  more  than  300  men,  and  distributes  $.35,000  per  month 
among  its  employees,  as  shown  by  the  pay  rolls. 

**  Four  thousand  tons  of  ore  are  cnishea  every  thirty  days,  and  the  product  from 
this  enormous  pile  of  ore  is  500  tons  of  pure  copper  bullion. 

''Here  it  is  concentrated  to  4  per  cent,  and  is  then  subjected  to  a  leaching  process 
which  leaves  but  1^  per  cent  of  copper  in  the  refuse. 

'*The  ores  are  transported  from  the  mines  to  the  works  by  means  of  a  narrow- 
guage  railroa<l,  the  distance  between  the  rails  being  26  inches. 

"The  best  of  the  claims  at  present,  probably,  is  the  Metcalf.  Although  it  has 
been  steadily  worked  for  twelve  years,  there  is  still  ore  enough  in  sight  to  keep 
machinery  in  operation  for  an  indefinite  time.  Ore  is  also  worked  from  the  Long- 
fellow, which  has  always  been  a  noted  producer.  Recently  a  number  of  claims, 
which  were  hitherto  looked  upon  as  nonproducers,  have  been  opened  up  and  are 
surprisingly  rich. 

**The  company  is  now  paying  dividends  for  the  first  time.  The  prosperity  of  this 
property  is  almost  wholly  due  to  the  efforts  of  Superintendent  Ccdquhoun.  Through 
nini  all  the  improved  methods  of  work  and  the  modern  machinery  have  been  intro- 
dnced.  His  gmid  judgment  and  eeonomical  management  of  affairs  at  Clifton  have 
entitled  h:m  to  rank  as  one  of  the  very  beat  mining  men  in  the  southwest.  He  is 
absent  at  present,  upon  an  extended  visit  to  his  old  home  in  Scotland.  During  his 
absence  Mr.  J.  H.  Hopkins  will  have  charge  of  the  steering-gear  of  the  company's 
afi'airs  aud  will  undoubtedly  render  satisfactory  service,  as  his  long  experience  in 
mining  afiairs  has  fitted  him  for  successful  work  in  any  department." 

A  somewhat  more  succinct  statement  is  given  by  Commissioner  George  H.  Kelley 
in  his  report  for  1897,  substantially  as  follows: 

**The  present  plant  of  the  Arizona  Copper  Company  consists  of  four  smelting 
furnaces  having  a  capacity  of  400  tons  a  day ;  one  sulphuric  acid  plant,  capacity  8 
tons  per  day;  one  siliceous  ore  concentrating  plant,  capacity  180  tons  per  day,  and 
one  sulphide  ore  conoentratidg  plant,  with  a  capacity  of  1.50  tons  per  day.  The  out- 
put of  this  company  five  years  ago  was  equal  to  abcmt  6,000,000  pounds  of  copper  per 
year.  In  1895  it  had  almost  doubled,  amonnting  to  11,500,000  pounds,  and  in  1896 
exceeded  all  of  its  previous  records  by  producing  13,000,000  pounds.    Over  half  the 
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oatput  is  from  coacentrating  aud  leaching  ores,  and  ores  as  low  as  3  per  cent  in  copper 
are  treated  at.  a  profit.  *  °  *  The  outpnt  of  copper  bnllion  in  Graham  county  for 
1897  was  estimated  at  25,000,000  pounds." 

MOHENCI-DETROIT  COMPANY. 

This  copper-producing  camp,  the  home  of  the  Detroit  Mining  Company,  is  7  miles 
from  Clifton  au<l  1,500  ieet  higher.  This  company  has  a  line  plant  for  concentrating 
and  smelting  copper  ores.  The  ]>neumatic  process  has  beeu  iutroduced  and  the  out- 
put for  1897  was  estimated  at  about  750,000  pounds  monthly. 

COPPER  AT  CLIFTON. 

According  to  George  H.  Kelley,  the  editor  of  the  Graham  County  Bulletin,  in  the 
month  of  April,  1897,  the  great  cojiper  industry  at  Clifton  and  Morenci  is  giving 
most  gratifying  results.  Both  the  Arizona  Copper  Company  and  the  Detroit  Copper 
Company  have  added  new  muchinery  and  new  methorls  to  meet  the  low  price  of 
copper  until  the  output  is  now  double  what  it  wjis  a  year  ago.  Phelps,  Dodge  &. 
Co.,  of  New  York,  owners  of  the  Copper  Queen  at  Bisbee,  and  the  United  Globe 
Mines,  at  Globe,  have  recently  purchased  from  William  Church,  the  former  owner, 
a  majority  of  the  stock  in  the  Detroit  Copper  Company,  and  the  management  of  the 
affairs  now  passes  to  them,  which  is  considered  a  good  omen  for  that  camp.  There 
are  no  better  copper  properties  in  Arizona  than  those  in  the  vicinity  of  Clifton  and 
-Morenci. 

SHANNON  COPPER  MINES. 

An  important  group  of  copper  claims  north  of  the  Detroit  and  other  properties  of 
the  district  have  ))eon  under  development  by  Mr.  Shannon  for  several  years.  The 
following  item  shows  that  these  properties  may  now  receive  greater  attention  and 
prominence : 

"Hon.  C.  M.  Shannon,  ex-collector  of  internal  revenue  for  Arizona  and  New 
Mexico,  has  located  in  Clifton  and  will  devote  his  time  to  the  development  of  his 
copper  mine,  which  is  reported  to  be  one  of  the  best  in  the  country." 

THE   COPPER   DEPOSITS  OF  COPPER  BA8IN,  ARIZONA,  AND  THEIR  ORIGIN. 

(From  the  Transactions  of  the  American  Institute  of  Mining  Engineers,  New  York  rooetiug,  Febra- 

ary.  1889.] 

Copper  Basin,  in  Yavapai  County,  Ariz.,  about  10  miles  southwest  of  Prescott,  is  well 
named.  It  is  a  dejiressed  area  and  a  region  of  cupriferous  impregnation,  the  princi- 
pal development  covering  an  area  of  about  40  acres.  The  geologic  conditions  are 
simple.  The  foundation  rock  is  a  coarse-grained  granite  and  gneiss,  in  which  soda 
feldspar  predominates.  There  are  also  dykes  of  porpiiyritic  rock  and  a  large  quartz 
vein  containing  pyrites. 

Superimposed  on  this  crystalline  foundation,  we  find  heavy  beds  of  mechanically 
formed  rocks,  conglomerates,  breccias,  and  sandstones,  in  horizontal  layers  cropping 
along  the  bed  of  a  creek,  and  apparently  the  remnants  of  a  much  more  extended 
formation,  now  denuded  and  largely  carried  away  by  gradual  atmospheric  erosion. 

The  heavy  beds  of  conglomerate  are  in  many  places  much  broken  and  tilted  up, 
even  standing  on  edge  in  large  blocks,  as  if  they  had  been  lifted  by  some  great  con- 
yulslim;  but  the  cause  is  much  more  simple,  being  merely  the  removal  by  gradual 
disintegration  of  the  softened  and  decayed  granitic  rock  below. 

The  materials  of  these  sedimentary  beds  are  chiefly  fragments  of  granite,  gneiss, 
and  plutonic  rocks  loosely  mingled.  They  are  the  chief  repositories  of  the  copper 
ore,  which  forms  the  cementing  substance.  This  copper  ore  is  the  blue  aud  the  green 
carbonate,  azurite,  and  malachite,  and  the  ore  is  so  generally  spread  through  the 
mass  of  the  beds  that  the  blue  and  the  green  croppings  can  be  seen  at  a  great  dis- 
tauce,  particularly  after  or  during  a  shower  of  rain,  when  the  colors  are  extremely 
brilliant  and  beautiful. 

The  copper  carbonate  is  not  only  a  matrix  and  a  cementing  material  for  the  frag- 
ment of  rock,  but  it  invests  and  covers  these  fragments  so  that  only  malachite  and 
azurite  are  visible.  The  beds  are  from  3  te  10  feetor  more  in  thickness,  and  although 
seemingly  solid  carbonate  of  co])per,  rarely  contain  over  12  or  15  per  cent  of  that 
metal.  Some  portions  of  the  conglomerates  are  much  more  highly  charged  with 
copper  than  others,  and  in  places  the  beds  are  almost  without  copper.  If  a  lump  of 
the  coarse  sandstone  charged  with  the  copper  ore  is  digested  in  acid,  the  carbonate 
of  copper  is  rapidly  dissolved  out,  and  the  mass  falls  asunder  in  loose  grains  of  sand. 

In  the  bed  of  the  little  dry  *'  wash  "  there  are  many  bowlders,  from  a  few  inches  in 
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diameter  to  one  or  two  feet,  which  are  completely  covered  with  a  crust  of  azurite. 
If  there  are  cracks  and  cavities  in  the  bowlders,  the  copper  carbonate  will  he  found 
inside  or  below  the  surface,  but  is  mostly  upon  the  surface  as  a  thin  covering. 

These  copper  depositions  are  clearly  the  result  of  the  gradual  percolation  of  copper 
solutions  passing  through  the  porous  sand  rock,  and  the  copper  carbonate  is  a  deposit 
of  incrustation,  not  of  replacement,  for  so  far  asthe  sandstones  and  the  conglomerate 
have  influencea  the  deposition,  the  action  appears  to  have  been  mechanical  rather 
than  chemical.  The  surface,  rather  than  the  chemical  composition  of  the  strata, 
appears  to  have  determined  the  deposition.  Nor  does  it  appear  that  the  copper  car- 
bonate has  replaced  any  calcareous  or  siliceous  cement.  The  absence  of  a  cement- 
ing material  seems  to  have  favored  the  infiltration  and  distribution  of  the  cuprifer- 
ous solution,  which  may  have  been  gradually  concentrated  by  evaporation  on  the 
surface  of  the  coarse  grains  of  rock.  AsHuming  what  is  very  probable,  that  the 
copper  was  carried  in  as  a  dilute  sulphate,  it  would  be  thrown  down  as  carbonate 
on  meeting  carbonate  waters,  or  meeting  water  or  moisture  in  the  rocks  more  or  less 
charged  with  carbonate  of  soda.  Sulphate  of  soda  would  be  formed  and  flow  away, 
to  be  perhaps  concentrated  by  evaporation  at  some  distant  point,  and  form  beds  of 
Thenardite,  a  mineral  which  is  abundant  in  Arizona. 

These  deposits  of  copper  carbonate,  covering,  as  has  been  observed,  about  40 
acres,  contain  in  the  aggregate  a  very  large  amount  of  copper.  The  question  of  the 
source  of  such  extensive  depositions  of  copper  at  once  arises. 

The  granite  below  the  cupriferous  beds,  and  throughont  the  copper  area,  is  very 
much  decomposed  and  softened,  so  tbat  it  may  be  cut  with  a  pick  or  shovel.  Con- 
siderable areas  of  granite  surface  are  exposed,  and  are  not  covered  by  sandstone. 
There  are  numerous  veinlets  and  thin  seams  of  red  oxide  of  copper,  accompanied 
with  malachite,  and  malachite  also  occurs  disseminated  in  small  nodular  or  concre- 
tionary masses,  not  much  larger  than  kernels  of  corn,  in  the  soft  ferruginous  clay 
resulting  from  the  decay  of  the  granite.  These  little  button-like  disks  of  malachite 
are  so  abundant  that  they  could  be  washed  out  with  profit  if  water  could  be  carried 
upon  the  ground. 

There  are  also  considerable  quantities  of  red  oxide  of  copper  in  thin  sheets,  with 
malachite  on  each  side.  These  are  chiefly  broken  out  from  numerous  small  veiulets 
traversing  the  granite.  The  red  oxide  is  in  the  middle,  and  the  malachite  on  each 
side  next  to  the  granite  walls,  the  small  infiltrated  sheets  of  ore  being  seldom  more 
than  an  inch  in  thickness,  and  commonly  not  over  half  an  inch  thick.  In  some  places 
fragments  of  such  veinlets  are  very  numerous,  having  been  weathered  out  by  the 
washing  away  of  the  softened  granite,  but  no  extensive  or  heavy  deposits  have  been 
found  to  justify  sinking  or  mining  upon.  Several  drifts  and  tunnels  have,  however, 
been  run  into  the  face  of  the  granite  hill  following  some  of  the  veinlets  of  copper 
ore,  but  the  results  have  not  been  satisfactory. 

Some  of  the  small  veins  consist  partially  of  quartz,  this  being  the  veinstone- 
impregnated  with  malachite.  These  appear  to  have  originated  since  the  softening 
of  the  granite,  and  are  probably  the  result  of  its  partial  decomposition. 

In  one  of  the  principal  tunnels,  which  has  passed  through  the  decayed  portion  of 
the  granite  and  penetrated  the  unchanged  inteiior  portions,  sulphurets  of  iron  and 
of  copper  are  found  in  small  bunches  and  seams  irregularly  distributed.  The  quan- 
tity is  not  large — not  enough  to  justify  mining — yet  in  the  aggregate  the  amount  of 
cnpriferons  sulphide  is  probably  sufficient  to  be  the  source  of  the  oxidized  superfi- 
cial ores.  Further  evidence  of  the  very  general  impregnation  of  the  granite  with 
copper  sulphide  was  found  in  the  shaft  sunk  near  the  bed  of  the  creek  to  obtain 
water.  Yellow  copper  ore  is  found  there  in  small  but  solid  masses  in  the  midst  of 
the  hard  gray  unchanged  granite. 

I  do  not  attempt  an  explanation  of  the  source  or  origin  of  the  chalcopyrite  in  the 
granite.  Any  satisfactory  explanation  would  have  a  wide  application.  There  is  no 
evident  relation  of  the  sulphides  to  the  porphyry  dikes,  nor,  so  far  as  observed,  is 
there  any  pyrites  in  these  plutonic  rocks.  This  is,  however,  a  matter  for  investiga- 
tion.* 

All  the  observe<l  phenomena  point  to  the  disseminated  yellow  copper  ore  as  the 
source  of  the  saperhcial  copper  deposits,  and  as  the  principal  factor  in  the  altera- 
tion of  the  granife.  It  would  appear  that  the  soluble  sulphates  of  iron  and  copper, 
formed  by  the  oxidation  of  the  copper  pyrites,  and  carried  by  endosmotic  percolation 
through  the  substance  of  the  rock,  have  acted  upon  the  feldspars,  promoting  their 
decomposition  with  the  separation  of  silica  and  the  alkalis;  the  deposition  of  cop- 
per as  oxide  and  carbonate,  the  formation  of  alums,  and  probably  also  of  sulphate 
of  soda,  which  flowing  away,  may  have  concentrated  beyond.  The  formation  of 
the  extensive  deposits  of  copper  carbonates  may  also  have  been  brought  about  by 

*As  an  example  of  copper  in  eruptive  rocks,  Daubree  cites  the  melaphyre  of  Nor- 
heim  near  Creutznach,  which,  according  to  M.  Laspeyres,  contains  0.00118  of  its 
weight  of  copper.     Les  Eaux  Souterraines,  ii,  p.  134. 
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carbonated  surface  waters,  or  water  more  or  less  impreeuated,  as  is  not  uneoiumon  in 
those  dry  regions,  with  carbonate  of  soda.  That  soluble  silica  is  one  of  the  products 
we  know,  from  the  fact  that  in  a  little  trickling  stream  of  water  flowing  from  a 
spring  in  the  decayed  granite  there  was  an  abundant  separation  of  gelatinous  silica, 
colored  green  by  copper.  In  this  abundance  of  silica  separated  from  the  granite  we 
find  on  explanation  of  the  origin  of  many  of  the  little  veins  of. quartz  carrying  cop- 
per ore,  and  another  fact  in  evidence  of  the  origin  of  quartz  veins  generally. 

Thus  the  granite  becomes  softened  in  place  and  "  rotted  "  as  deeply  as  surface  waters 
and  air  can  penetrate;  the  sulphides  disappear;  silica  and  the  alkali^s  are  removed,  and 
a  ferruginous  claylike  mass  is  left  with  disseminated  accretions  of  copper  carbonate 
and  the  formation  of  quartz  veins. 

An  extended  chemical  investigation  is  necessary  to  determine  all  the  conditions 
which  exist,  before  the  exact  order  of  interchange  of  elements  can  be  stated  with 
confidence.  These  Coppei-  Basin  deposits  of  copper  ore  in  sandstone  and  conglom- 
erate are  very  different  from  those  found  in  the  Triassic  shales  of  New  Jersey  and  of 
Germany  and  other  couu tries  where  the  ore  is  disseminated  in  grains  or  patches,  and 
in  the  mass  of  the  rock.  In  the  Copper  Basin  deposits  the  ore  is  spread  continuously 
through  the  mass  and  invests  the  grains  of  rock,  forming  a  coating.  The  ore  does 
not  in  any  case  appear  to  have  been  deposited  by  reason  of  the  presence  of  any 
organic  remains,  iis,  for  example,  the  stems  of  plants  such  as  are  found  in  the  sand- 
stones of  northern  Texas,  or  in  Russia.  Murchison  hiis  described  cupriferous  grits, 
sandstones,  and  shale,  developed  at  the  Zavods  of  Yngofski  and  Matovilika,  where 
the  ores  of  copper,  chiefly  the  green  carbonate,  are  disseminated,  and  are  in  the  form 
of  cupriferous  concretions  generally  around  the  carbonized  stems  of  plants.*  Not 
only  Mnrchison,  but  Maynard,  has  described  the  deposition  of  copper  on  organic 
remains  in  the  copper  sandstone  of  the  Urals.t  These  Arizona  beds  difler  from  the 
cupriferous  Permian  strata,  not  only  in  the  form  of  the  copper  deposition,  but  in 
their  much  more  modern  and  local  nature. 

The  copper  deposits  of  northern  Texas  are  familiar  examples  of  the  deposition  of 
copper  ore  on  the  remains  of  plants. 

Wendt  has  mentioned  the  copper  of  Copper  Basin  as  "  carbonate  ore  which  must 
be  of  secondary  origin, "t  but  otnerwise  it  has  not  been  noticed  in  our  Transactions. 

He  considers  the  red  oxide  of  the  Santa  Rita  copper  mines  of  New  Mexico  aa 
derived  from  the  native  copper  by  alteration.^ 

The  explanation  of  the  origin  of  the  Copper  Basin  herein  given  will  apply  par- 
ticularly to  the  conglomerat'C  deposits  accompanied  by  extensive  kaolinization  of 
the  crystalline  rocks. 

This  Copper  Basin  ore  is  not  a  '^ smelting  ore.''  The  bulk  of  its  substance  is  not 
Bufflciently  fusible.  Its  origin  by  infiltration  snggests  the  nature  of  the  process  by 
which  the  copper  should  be  taken  out.  It  is  an  ore  especially  well  adapted  to 
leaching.  The  absence  of  soluble  minerals  other  than  tne  copper  carbonate  is  a 
great  advantage,  while  the  open  granular  condition  of  the  rock  permits  the  ready 
action  of  a  solvent  and  of  subsequent  lixiviation. 

The  conditions  at  once  suggested  the  following  process,  which  is  given  in  outline 
merely : 

1.  The  solution  of  the  copper  carbonate  by  dilute  sulphuric  acid, 

2.  The  extraction  of  the  copper  by  electrolysis. 

The  conditions  favoring  this  method  are  numerous,  but  the  greatest  is: 

The  abundance  in  the  region  of  auriferous  pyrites,  the  "rebellious  sulphurets," 
for  which  the  gold  miners  are  seeking  the  cheapest  and  best  method  of  working. 
The  distance  over  which  these  sulphurets  must  now  be  transported  entails  a  hea\'y 
expenditure.  The  establishment  of  sulphuric-acid  works  at  Copper  Basiu  would 
make  a  home  market  for  the  sulphurets,  and  while  the  sulphur  is  utilized  for  mak- 
ing acid  the  oxidized  residues  holding  the  gold  could  be  chlorinated.  Thus  the 
sulphide  ores  on  the  one  hand  and  the  clean  carbonates  of  copper  on  the  other, 
although  difficult  to  utilize  separately,  would  by  combination  give  us  the  precious 
metals  and  the  copper  in  a  marketable  form  at  a  comparatively  low  cost,  and  the 
problem  of  working  both  is  solved. 

The  sx>ent  residue  of  iron  oxide  might  also  be  utilized  (provided  there  was  rail 
transportation)  at  lead-smelting  works. 

There  are  several  economics  by  such  a  process  which  will  suggest  themselves.  No 
great  supply  of  water  is  required. 

The  acid  need  not  be  concentrated;  "  chamber  acid"  would  be  strong  enough. 

It  is  possible,  also,  that  no  great  quantity  of  acid  would  be  needed,  for  when  the 
bath  is  once  formed,  it  is  probable  that  the  copper  ore  itself  may  be  made  the  anode 
and  yield  its  copper  to  the  solution  direct. 


*  Russia  in  Europe  and  the  Urals,  p.  144. 

t  Trans.,  ix,  33. 

t  Trans.,  xv,  74. 

i  "Copper  ores  of  the  Southwest,"  Trans.,  xv,  27. 
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Pine  wood  for  fuel  is  abundant  on  the  adjoining  mountains,  and  dynamos  can  be 
run  very  cheaply. 

Our  fellow-member.  Prof.  G.  W.  Maynard,  some  years  ago,  put  up  a  plant  in  Siberia 
for  the  treatment  of  copper  carbonate  conglomerate  ore  by  jixiviation  with  sulphuric 
acid,  and  has  promised  to  contribute  to  the  Transactions  of  the  Institute  an  account 
of  the  plan  and  its  results  in  practice. 

K08EMONT  DISTKICT,  PINA  COUNTY. 

Rosemont,  a  noted  copper-mining  center,  is  situated  on  the  eastern  side  of  the 
Santa  Rita  range  of  mountains  lying  to  the  southeast  of  Tucson  and  about  40  miles 
distant.  It  is  in  the  oak-tree  belt  and  about  4,000  feet  above  tide.  Some  of  the 
numerous  claims  and  locations  were  formerly  worlced  temporarily  by  Mr.  L.  J.  Rose, 
of  California,  »rfd  tinally,  in  June,  1896,  passed  into  the  possession  of  the  Lewisohn 
Brothers,  copper  brokera,  of  New  York  City.  Since  that  time  exploratory  work  has 
been  carried  forward  on  two  or  three  of  the  chief  claims,  notably  the  Chicago  and 
the  other  claims  on  the  western  side  of  the  ^'fl'^ge  and  near  the  Frijole  camp,  where 
John  Weigle  was  a  resident  for  many  years.  Tlie  sale  included  all  the  possessions 
in  the  district  of  the  former  Rosemout  Mining  and  Smelting  Company,  and  was 
inaugurated  and  completed  through  the  efforts  of  the  late  Dr.  Alex.  Trippel,  him- 
self one  of  the  best-known  mining  men  of  Arizona,  and  formerly  superintendent  of 
the  Old  Dominion  Mining  Company,  and  also  the  Buffalo  Mining  Company,  both  of 
Globe. 

The  geology  of  this  region  is  very  interesting,  both  from  the  scientific  and  purely 
practical  point  of  view.  It  affords  excellent  examples  of  contact  deposits,  and  of 
replacement  of  limestone  by  ores  of  copper.  Rocks  crop  out  in  great  variety,  and 
nearly  all  have  traces  of  copper  showing  here  and  there,  besides  the  main  deposits 
or  lodes.  A  very  general  metallization  by  copper  is  thus  shown.  The  contacts 
between  the  chief  formations  are  the  main  repositories  of  copper  ore.  There  are 
several  such  contacts  in  the  cross  section  of  the  Santa  Rita  Mountains,  for  in  pass-  ' 
ing  from  west  to  east  we  find  limestone  and  granite  with  copper  deposits,  as  ^t  and 
near  Frijole  camp,  then  (juartzite  with  copper  impregnations,  then  limestone  with 
copper  at  the  contact,  then  a  dike  of  porphyry  succeeded  by  limestone,  red  quartz- 
Ite  or  sandstones,  and  finally  conglomerates  and  slates. 

The  ancient  quartzites  form  the  summit  of  the  range  and  these  quartzites  rest 
npon  coarse  porphyritic  granite.  The  qnartzite  is  believed  to  be  Cambrian  in  age, 
the  overlying  limestone  Silurian,  and  the  conglomerates  and  shales  Carboniferous. 

Porphyry  dike  cutting  through  the  limestones  is  marked  on  the  western  contact 
by  strong  cupriferous  metallization,  and  the  limestone,  in  turn,  where  it  rests  against 
the  c^uartzite,  has  heavy  bodies  of  soft  ferruginous,  gonan-like  material,*  giving 
promise  of  large  bodies  of  copper  ore  below.  The  qnartzite  croppings,  in  their 
turn,  give  abundant  evidence  of  impregnation  by  copper  by  large  superficial  coat- 
ings of  green  carbonate  of  copper.  It  would  appear  that  the  great  reef  of  qnartzite, 
extending  for  miles  and  some  200  feet  in  thickness,  bad  furnished  a  considerable 
part  of  the  copper  ore  deposited  in  the  limestone  below  and  along  the  nlanes  of 
contact  of  the  two  formations,  the  insoluble  quartzite  forming  the  foot  wall  and  the 
soluble  limestone  the  hanging  wall.  Under  such  conditions  we  have  good  reason  to 
expect  that  the  cupriferous  solutions  have  dissolved  the  limestone,  forming  branches 
and  caTcrn-like  deposits  of  ore  replacing  the  limestone. 

There  are  two  known  planes  of  contact  where  copper  ores  have  been  found  under 
such  conditions.  They  are  locally  known  as  the  first  and  second  contacts  or  the 
oastern  and  the  western.  One  is  at  the  junction  of  the  porphyry  dike  with  the 
limestone,  and  the  other  is  at  the  contact  between  the  limestone  and  the  reef  of 
qnartzite. 

NARRAGANSKTT  CLAIM. 

This  claim  was  located  in  1879  by  .J.  K.  Brown,  has  the  usual  size,  1,200  by  600 
feet,  and  covers  the  croppings  of  iron  ore  and  copper  ore  marking  the  eastern 
contact  of  the  limestone  with  the  porphyry  dike. 

It  has  been  prospected  and  worked  sufficiently  to  show  that  there  is  a  continuous 
bo<ly  of  copper  and  iron  ore.  The  ledge  is  generally  about  4  feet  in  thickness,  con- 
sisting of  ferruginous  copper  ore  from  which  shipping  ore  is  culled  by  hand.  It  is 
a  good  smelting  ore.  There  are  some  portions  in  which  silica  occurs  in  the  ledge 
with  the  iron,  but  the  copper  is  usually  in  the  form  of  the  rich  sulphide  known  as 
copper  glance,  or  as  the  carbonate. 

The  vein  is  opened  by  crosscut  tunnels  and  by  open  cuts.  The  steep  hillside 
inWtes  this  mode  of  attack.  There  are  four  such  tunnels  leading  through  the  por- 
phyry to  the  vein,  which  is  then  followed  down  by  incline  shafts,  the  deepest  of 
which  is  only  60  feet  below  the  level  of  the  tunnel.  The  inclination  or  dip  of  the 
ore  and  of  these  inclines  is  about  52  degrees,  getting  steeper  as  depth  is  gained. 
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The  dip  of  the  vein  in  the  upper  portions  is  southerly  and  westerly  toward  the 
quartzite,  but  the  noimal  dip  of  the  formations,  including  the  quartzite,  is  east- 
wardly.  It  appears  probable  that  this  dip  of  the  upper  portion  of  the  vein  and  the 
inclosing  rocks  is  due  to  the  crushing  down  and  bending  over  of  the  formations  by 
their  weight  on  the  very  steep  hillside.  The  sections  remind  one  of  the  section  of 
the  upper  parts  of  tlie  Comstock  lode,  which  were  so  bent  over  near  the  snrfrfce  as 
to  give  a  westerly  dip  t^  the  lode  at  the  Ophir  and  the  Guild  &  Curry  claims  open- 
ing out  the  upper  portions  like  a  fan  and  dipping  westwardly,  while  the  true  dip  of  the 
footwall  was  eastwardly.  A  crosscut  westwardly  from  the  bottom  of  the  deepest 
shaft  has  recently  cut  a  considerable  body  of  ore  in  the  limestone  under  the  porphyry 
dike. 

A  considerable  quantity  of  shipping  ore  has  been  taken  out  of  this  claim.  As  the 
returns  from  the  smelter  will  give  a  better  idea  of  the  percentage  value  of  the  ore 
in  copper  than  can  be  had  from  hand  samples,  the  following  have  %een  copied  from 
such  returns : 

Shipmenia  from  the  Narraganseit,  1S96. 

1    Weight.       Copper.     "Weight.     Copper.      Weight.     Copper.     Weight.      Copper. 


Per  cent.  I  Pound/f.  Per  cent.  Pounds.  Per  cent. 

35.185  21.20  77,840  16.87 

32,803  24.41  37,100  24.50 

22.20  I      47,978  21.79  616  16.11 


22.10  j 
25.70  I 


The  sample  from  lot  77,840  pounds  assayed  22.20  per  cent  by  the  cyanide  wet  assay 
at  the  Arizona  School  of  Mines  (No.  1274),  but  was  settled  for  by  dry  fire  assay  at 
16.87  per  cent  by  the  smelter.  The  same  assay  (No.  1274)  showed  the  presence  of  one- 
quarter  of  an  ounce  of  gold  per  ton  of  ore.  This  is  not  suflQcient  gold  per  ton  to  be 
allowed  for  bjr  the  smelter,  but  it  accumulates  in  the  copper,  and  is  saved  if  the 
black  r-opper  is  refined  by  the  electrolytic  process,  and  is  therefore  an  element  of 
profit  to  the  smelter,  making  the  c»res  more  desirable  for  sale,  and  causing  them  to 
command  a  higher  price  or  preference  over  ores  that  are  not  gold  bearing.  It  is  also 
an  important  element  of  profit  to  parties  who  own  both  mines  and  a  smelter,  for  there 
are  methods  of  obtaining  most  of  the  gold  in  portions  of  the  black  copper,  thus 
increasing  the  contents  of  gold  up  to  the  quantity  essential  to  the  economic  separa- 
tion of  it  from  the  black  copper. 

BACKBONE  AND  ECLIPSE  CI-AIMS. 

Directly  above  the  Narragansett  mine  and  lying  along  the  summit  or  backbone  of 
the  range  and  covering  the  plane  of  contact  between  the  limestone  and  the  quartz- 
ite, there  are  two  claims,  1,2(X)  by  600  feet,  one  paten te<l,  known  as  the  '*  Backbone  " 
and  the  '*  Eclipse."  These  claims  cover  what  is  known  in  the  camp  as  the  "second 
contact,"  or  the  contact  place  between  the  ba«al  (quartzite  and  the  beds  of  limestone. 
All  along  this  plane  of  contact  there  are  strong  evidences  of  the  extensive  mineraliza- 
tion of  the  strata  by  cop[»er  ore.  The  outcrops  are  soft  and  highly  colored  with 
oxide  of  iron  for  a  width  or  breadth  of  from  15  to  20  feet,  including  a  body  of  yellow- 
colored  shaly  slate  like  material,  apparently  discolored  by  the  decomposition  of  the 
ore.  This  coloration  and  softening  of  the  rock  is  especially  noticeable  upon  the 
Eclipse  claim,  which  abuts  upon  and  forms  the  continuation  of  the  northern  end  of 
Backbone  claim. 

There  are  several  openings  on  the  Eclipse  showing  ore  of  good  quality.  There  are 
crosscut  openings  at  surface  revealing  the  decomposition  of  the  rocks  near  the  con- 
tact and  deeper  cuts,  pits,  and  shafts  showing  that  ore  occurs  of  good  quality.  One 
of  the  shafts,  about  100  feet  deep,  has  at  the  bottom  a  crosscut  drift  showing,  accord- 
ing to  Mr.  Thomas  Deering,  vein  matter  with  ore  mixed  through  it  for  a  distance  or 
breadth  across  the  formation  of  37  feet.  Of  this  distance  4  feet  next  to  the  foot 
wall  is  compact  sulphide  ore,  a  good  ore  for  smelting.  A  sample  from  this  4  feet 
of  ore  sent  by  Mr.  Deering  to  the  Arizona  School  of  Mines,  Tucson,  yielded  24  per 
cent  of  co[)per. 

SMELTING   WOKK8. 

At  Rosemont,  about  a  half  a  mile  east  of  the  summit,  a  first-class  copper  smelt- 
ing plant  has  been  erected  with  a  capacity  of  60  tons  of  ore  a  day.  This  is  at  pres- 
ent standing  idle  while  the  Lewisohn  Brothers  are  developing  some  of  their  mines. 
When  in  blast  these  works  are  an  excellent  and  convenient  market  for  the  ores  of 
the  district  from  outside  claims.  While  the  smelter  at  Tucson  was  running  under 
the  management  of  Mr.  J.  Francis  some  of  the  ores  produced  by  the  Narragansett, 
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the  Backbone,  and  the  Eclipse  claims  were  sent  there  and  sold,  but  since  the  closing 
down  of  this  Tucson  smelter,  ores  have  been  shipped  to  El  Paso  for  reduction.  It  is 
possible  that  a  nearer  market  might  be  found  at  the  furnaces  of  the  Copper  Queen, 
at  Bisbee. 

Hauling  from  Rosemont  to  the  railway  at  Vail's  siding  costs  about  $3  to  $3.50  per 
ton  for  ores. 

There  is  an  abundance  of  oak  timber  on  the  hills  and  slopes  about  the  nunes,  and 
large  pine  timber  can  be  had  in  the  higher  ridges  of  the  range  to  the  southward 
where  there  are  extensive  forests. 

During  the  rainy  season  there  is  a  superabundance  of  running  water,  but  in  the 
diy  part  of  the  year  there  is  a  supply  from  springs  only.  There  is  a  fine  spring  and  a 
mill  site  in  connection  with  the  patented  Eclipse  claim. 

GLOBE  COPPER  DISTRICT, 

Globe  district  is  situated  on  the  northwestern  slope  of  the  Pinal  Mountains,  about 
28  miles  from  the  famous  Silver  King  Miue.  In  the  period  from  about  1876  to  1883 
this  district  attracted  much  attention  by  reasou  of  many  discoveries  of  rich  silver 
veins.    At  present  mining  activity  is  confined  chiefiy  to  copper. 

The  first  location  on  what  is  now  considered  the  main  copper- bearing  belt  was 
made  in  1875  by  the  locators  of  the  Silver  King  Mine,  and  it  was  named  *^  The  Globe." 

The  location  is  now  held  and  worked  by  the  Old  Dominion  Copper  Company^ 
which  also  has  two  other  locations  on  the  same  vein— the  *'  Southwest  Globe '^  and 
the  "  Globe  Ledge." 

The  vein  is  described  as  following  a  contact,  having  for  a  foot  wall  diorite  and 
for  the  hanging  wall  limestone  containing  fossils  of  the  Carboniferous  period.  On 
the  weet  side  of  the  outcrop  there  is  a  ca]>pin^  of  a  volcnnic  rock  referred  to 
trachyte,  which  conceals  outcrops  in  that  direction.  That  good  ore  occurs  there 
was  shown  by  Dr.  Trippel  by  a  drift  west  from  the  money  shaft,  and  openings  were 
afterwards  made  through  the  bed  of  trachyte  and  have  been  extended  downward  on 
ore  for  over  300  feet.  This  deposit  was  regarded  by  Dr.  Wendt  as  a  fissure  vein,  and 
he  notes  that  in  approaching  the  ore  body  through  the  long  adit  tunnel  running 
lengthwise  of  the  claims,  the  conditions  are  similar  to  those  observed  in  tbe  Long- 
fellow mines  at  Clifton  and  the  Queen  and  Prince  mines  at  Bisbee,  especially  as 
regards  the  decomposition  and  kaolinization  of  the  rock. 

The  ore8  are  mostly  oxidized,  but  l^rge  bodies  of  sulphides  have  been  found  on 
the  second  and  third  levels,  with  oxidized  ores  below  them.  They  carry  a  large 
amount  of  silica  and  frequently  require  heavy  additions  of  lime  and  iron  to  the 
charges. 

THK   UNITED  GLOBE  MINES. 

The  mines  have  the  "Hoosier  Ground,"  consisting  of  some  eighteen  locations  on 
the  main  lode,  including  the  Hoosier,  Centralia,  Gladiator,  Transit,  and  Nevada. 
The  BiUialo group  includes  the  Bufi'alo,  Cleveland,  and  Mark  Twain.  In  these  mines 
we  find  practically  the  same  conditions  as  in  those  of  the  Old  Dominion  claims. 
The  vein,  however,  changes  its  trend  somewhat,  lessens  in  its  angle  of  dip,  and  is 
not  so  wide.  The  limestone  also  becomes  more  magnesian.  Sulphide  ore  in  bodies 
has  not  yet  been  found,  and  the  ore  is  a  little  more  siliceous  than  those  described. 
Samples  taken  from  the  veins  for  a  week  gave  the  folio %ving  for  the  average  compo- 
sition for  the  ])rincipal  substances : 

Per  cent. 

Copper 14. 6 

Iron 19.3 

Silica 29.4 

Lime 13. 1 

Magnesia 4.2 

Tbe  present  output  of  the  camp  derived  from  tAvo  water  jackets  is,  on  an  average^ 
3,000  pounds  of  black  copper  <l ally  and  of  excellent  quality,  assaying  usually  as 
follows : 

Per  cent. 

Copper 97. 6a 

Silver 52 

Gold Trace. 

Iron LOl 

Sulphur ^ Trace. 

The  Old  Dominion  Company  put  up  two  lOO-ton  smelting  furnaces.  The  produc- 
tion of  black  copper  from  November  1,  1895,  to  August  1,  1896,  was  reported  as 
6,940,000  pounds. 

Since  the  last  report  there  has  been  a  change  of  ownership  and  a  reorganization 
of  the  company  under  the  same  control  and  largely  the  same  ownership  as  the  m  ine 


Digitized  by  VjOOQ IC 


bS  REPORT   OF   THE   GOVERNOR   OF   ARIZONA. 

at  BiBbee.  According  to  an  extended  description  of  the  camp  in  the  "Silver  Belt/' 
the  United  Globe  mines  was  organized  as  a  company  for  the  mining  and  smelting  of 
copper  in  1892. 

The  officers  of  the  company  are:  Prof.  James  Douglas,  president:  Joseph  Van 
Vleck,  vice-president;  George  Notniau,  secretary;  all  of  whom  hold  like  positions 
in  the  Copper  Qneen  Company,  of  Bisbee.  However,  the  two  companies  are  not  in 
any  other  respect  identified,  the  personnel  of  the  respective  boards  of  directors  being 
diiferent. 

The  property  of  the  company  comprises  some  thirty  mining  claims  on  the  Globe 
copper  belt,  north  of  the  town  of  Globe,  a  smelting  plant,  and  other  surface  works, 
and  a  sawmill  on  Pinal  Mountain .  None  of  the  claims,  except  the  Bufialo— and  the 
Hoosier,  perhaps— were  anything  more  than  favorable  prospects  when  purchased  by 
the  company,  and  the  smelter  was  a  crude  atl'air  of  one  small  water-jacket  furnace. 

In  August,  1895,  the  work  of  remodeling  and  enlarging  the  plant  began  and  has 
progressed  steadily  since.  In  this  work  of  improvement  the  superintendent  has  had 
many  obstacles  to  contend  against,  chief  of  which  was  the  difficulty  of  getting  the 
necessary  lumber  and  the  slow  transportation  of  machinery  and  other  supplies. 
Happily,  these  annoyances  are  now  about  at  an  end,  and  the  visitor  to  the  IJnited 
Globe  will  see  one  of  the  most  complete  and  substantial  plants  for  the  handling  and 
smelting  of  copper  ores  in  Arizona. 

The  smelter  has  been  practically  rebuilt,  and  the  smelter  building  and  tramway 
terminal  cover  an  area  of  189  feet  square.  The  buildings  are  spacious,  thorough  in 
construction,  and  planned  for  convenience  and  facility  in  handling  the  ores,  coke, 
<3opper,  etc.  The  principal  furnace  is  a  126  by  38  inch,  eliptical  water  jacket,  of  the 
Douglas  patent,  built  by  The  Samuel  L.  More  &,  Sons  Company,  of  Elizabeth,  N.  J. 
The  new  feature  (the  invention  of  Prof.  James  Douglas)  is  the  leader  of  the  blast 
through  the  water  compartment  before  entering  the  furnace,  causing  the  heating  of 
the  blast  with  a  correspon<ling  cooling  of  the  water  and  a  more  even  temperature 
around  the  crucible.  The  theoretical  capacity  of  the  new  furnace  is  125  tons  per  day, 
but  tbe  actual  capacity,  smelting  the  oxide  ores  of  the  district,  will  likely  be  from 
150  to  175  tons.    A  36-inch  jacket,  of  the  ordinary  pattern,  will  also  be  employed. 

The  most  important  addition  to  the  plant  is  the  tramway,  of  the  improved  Bleichert 
pattern,  built  by  the  Trenton  Iron  Works,  Trenton,  N,  J.  The  line  runs  from  the 
Buffalo  ore  bins  to  the  smelter,  a  distance  of  3,000  feet.  Ore  from  the  Hoosier  shaft 
will  be  hauled  1,500  i'iet  in  cars  drawn  by  mules  to  the  Bufialo  ore  bins  and  there 
transferred  to  the  cable  tramway. 

At  the  mines  the  principal  development  work  is  directed  toward  the  openings  of 
the  Hoosier  claim  and  adjacent  territory  between  it  and  the  Dime,  in  Copper  Canyon, 
For  this  purpose  there  has  lately  been  erected  a  small  hoisting  plant  on  the  Hoosier 
shaft,  together  with  the  main  blacksmith  and  carpenter  shops,  a  storehouse  and 
office  foj"  the  mine  foreman.  Underground  work  has  just  been  initiated  to  crosscut 
from  the  main  foot  wall  into  the  limestone,  where  it  is  supposed  that  the  main  ore 
bodies  will  be  encountered. 

An  important  strike  of  rich  ore  in  a  considerable  body  was  reporte<l  in  this  mine 
in  April,  1897.  The  several  mines  were  then  supplying  more  ore  than  could  be 
smelted  in  the  30-incb  jacket  then  in  operation. 

The  work  in  other  portions  of  the  Hoosier  territory  for  several  months  past  has 
consisted  of  making  tiioro  ugh  fares  and  openings  for  necessary  ventilation,  and  gen- 
erally to  connect  the  principal  claims  of  the  Hoosier  group  with  the  main  outlet  at 
the  Hoosier  shaft. 

Little  or  no  work  has  been  done  for  several  mouths  in  the  Buffalo  mine. 

The  old  road  to  the  Big  .lohnnie  elaim  has  been  repaired  and  a  new  portion  con- 
structed leading  to  the  Bufialo  ore  bins,  and  over  which  it  is  proposed  to  utilize  the 
traction  engine  which  some  years  since  did  duty  for  the  Copper  Qneen  Company  in 
hauling  ore  from  the  White  Tail  Deer  mine  to  Bisbee. 

The  Big  Johnnie,  Birdsnest,  and  Buckeye  claims  will  furnish  some  ore  to  the  smelt- 
ing works,  and  their  products  will  be  hauled  by  the  engine. 

The  outlying  claims  are  connected  by  telephone  with  the  mine  foreman's  oflSce 
and  the  smelter. 

A  dynamo  will  shortly  be  added  to  the  smelting  plant  for  its  lighting  and  the  com- 
pany's buildings  near  the  works. 

In  January,  1897.  at  the  United  Globe,  work  on  the  upper  terminal  of  the  cable 
tramway  was  completed.  At  the  smelter  the  ore  and  rock  bins  under  the  crushers 
are  being  constructed  and  many  lesser  details  looked  after.  The  stacks  liave  been 
erected  over  the  funiace,  t^e  floor  laid  in  the  engine  and  blower  room,  and  the  smelter 
practically  complete  and  ready  to  begin  the  production  of  copper,  and  it  is  expected 
that  one  '36-incn  jacket  will  be  blown  in  about  February  J,  or  soon  thereafter. 
Progress  is  reported  in  mine  work.  The  Hoosier  shaft  is  down  about  280  feet  and 
sinking  proceeds  uninterruptedly. 

In  March,  1898,  the  company  was  preparing  to  start  the  new  sawmill  by  April, 
^nd  had  let  a  contract  for  logs. 
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Commifisioner  W.  P.  Hunt,  of  Globe,  reports  for  1897  that  the  Globe  mine  had  pro- 
duced 70,000,000  pounds  of  in^ot  copper,  and  that  the  owners  of  the  Copper  Queen, 
at  Bisbee,  have  in  Globe  district  about  thirty-five  contiguous  claims. 

PINTO  CRF.EK  MINKS. 

He  also  reports  a  promising  mineral  country  on  Pinto  Creek  north  of  Webster 
Gulch,  which  is  known  to  be  rich  in  gold,  copper,  and  lead.  It  is  16  miles  west  from 
Globe.  Several  companies  have  been  organized  to  work  some  of  the  claims ;  amongst 
these  are  the  Pinto  Creek  Mining  and  Smelting  Company,*  the  Kanar  Gold  Com- 
pany, and  the  Black  Warrior,  in  Webster  Gulch.  The  Continental  mines  are  14  miles 
w«8t  from  Globe. 

THE   BLACK  WARRIOR,   OF  GLOBE. 

In  .lauiiary,  1897,  the  Black  Warrior  Company  reported  progress  in  the  development 
of  their  several  claims.  The  shaft  on  the  Black  Copper  was  down  175  feet,  and  since 
Supt.  W.  W.  Hill's  return  last  week  a  third  shaft  has  been  added  and  sinking  goes 
on  at  the  rate  of  (H  f<Bet  or  more  a  day,  and  three  sets  of  timbers  are  put  in  every 
other  day.  The  shaft,  an  incline,  is  being  sunk  parallel  to  the  ledge  on  the  foot 
wall.  The  showing  of  ore  in  the  Black  Copper  is  enormons,  proving  it  to  be  one  of 
the  largest  deposits  of  copper  in  Globe  district. 

The  shaft  on  the  Dadevilie  is  down  71  feet,  and  they  are  now  crosscutting  to  ascer- 
tain the  width  of  the  vein,  which  is  at  least  20  feet,  the  ore  being  of  good  average 
quality. 

The  Jewell,  4  miles  west  of  the  Black  Copper,  is  considered  one  of  the  most 
valuable  claims  controlled  by  the  company,  since  it  is  expected  to  yield  the  iron  and 
lime  flux  required  to  smelt  the  siliceons  ores  of  the  Black  Copper  ledge.  The  tunnel 
in  the  Jewell  has  been  driven  230  feet,  and  the  expectation  is  that  the  ore  will  be 
reached  within  a  few  days.  The  ledge  is  very  large  and  will  supply  not  only  llux, 
but  ore  of  excellent  quality. 

The  company  expects  to  erect  a  water-jacket  fnmace  of  large  capacity  as  soon  as 
practicable,  but  it  will  probably  be  several  months  before  it  is  on  the  ground  and 
reaily  to  be  blown  in.  Superintendent  Hill,  who  has  had  wide  experience  in  the 
reduction  of  copper  ores,  anticipates  no  serious  difficulty  in  smelting  the  ore  of  the 
Black  Copper.  With  the  ores  and  tiux  broken  to  an  even  fineness,  a  heavier  charge 
fed  above  the  tuyer  line,  and  the  fire  kept  well  underneath,  there  is  no  reason  why 
smelting  should  not  prove  successful. 

In  March,  1898,  the  company  was  reported  as  shipping  ore  from  the  Montgomery 
olai  m,  which  is  one  of  fifteen  claims  belonging  to  the  company  situated  in  Webster 
Gulch.  The  Montgomery  is  a  phenomenal  mine,  in  that  it  has  proved  a  paying 
proposition  from  the  grass  rorits.  The  ledj;e  is  20  feet  wide  and  the  ore  is  cheaply 
mined,  averages  1.5.7  copper,  and  is  of  a  character  that  makes  it  desirable  to  flux 
with  the  ores  of  the  United  Globe  mines,  which  company  has  contracted  to  smelt  it. 

James  A.  Fleming,  president  of  the  Black  Warrior  Company,  notwithstanding  the 
many  disconragements  which  he  has  had  to  face,  has  never  lost  coufidence  in  the 
property,  and  is  now  practically  the  sole  owner.  About  20  tons  of  ore  are  being 
delivered  to  the  United  (tlobe  smelter  daily,  at  a  cost  for  mining  and  hauling  of  $3.25 
per  ton,  leaving  a  handsome  margin  of  profit  of  from  $10  to  $12  per  ton.  Mr.  Fleming 
informs  us  there  is  enough  ore  in  sight  to  insure  a  continuation  of  shipments  for  a 
year. 

Other  claims  in  the  group  have  been  more  or  less  developed,  some  of  them  with 
very  satisfactory  results,  and  there  is  no  doubt  but  the  Black  Warrior  Copper  Com- 
pany has  one  of  the  most  valuable  properties  in  (ilobe  district. 

The  Silver  Belt,  published  at  Globe,  in  September,  1897,  described  the  following 
additional  claims: 

THE   JOYCE. 

Hugh  Higdon  and  H.  C.  Haverly  have  a  good  copper  claim  in  the  Joyce,  in  Web- 
ster Gulch,  adjacent  to  the  Black  Warrior  property,  and  upon  the  same  ledge.  They 
have  sunk  30  or  40  feet  on  the  ledge,  and  have  ore  of  a  very  good  grade,  and  appar- 
ently there  is  an  abundance  of  it.  Work  on  the  claim,  suspended  for  several  weeks, 
will' be  resumed  within  a  few  days. 

THE  CONTINENTAL. 

An  English  syndicate  has  become  interested  with  N.  L.  Amsterin  the  bond  on  the 
Continental  group,  11  miles  west  of  Globe,  and  the  development  of  the  property  will 


•The  incorporators  are:  T.  R.  Ashbrook,  George  W.  Jackson,  M.  O.  Blackmore, 
James  M.  Wilson,  Donald  Campbell,  and  Grant  S.  Watkins,  of  St.  Joseph,  Mo.,  and 
Mrs.  Winnie  Ferguson,  of  Globe,  Ariz.  The  company  has  been  organized  for  the 
mining  and  reduction  of  copper  and  gold  ores  priucipally.  The  capital  stock  of  the 
corporation  is  to  be  $1,000,000 
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be  commenced  within  a  few  days.  The  first  work  contemplated  is  to  drive  a  cross- 
cut tannel  500  feot,  and  continue  the  present  shaft  down  150  feet  to  connect  with 
the  tunnel.  E.  D.  Stontz,  M.  E.,  is  expected  here  to-day  from  New  York,  to  assist 
Mr.  Amster  in  directing  the  work. 

The  Continental  is  a  well- known  property  that  ha«  been  several  times  favorably 
reported  upon,  and  is  believed  to  be  one  of  the  most  promising  copper  properties, 
for  the  amount  of  work  done,  in  Globe  district.  The  parties  who  have  become 
interested  in  the  Continental  have  ample  capital  and  propose  to  thoroughly  exploit 
the  mine. 

THE   BADGER. 

This,  the  principal  claim  of  the  group  in  Lost  Gulch,  owned  by  Louis  Sultan  and 
James  Graham,  continues  to  show  improvement.  The  shaft,  280  feet  northeast  from 
the  original  location,  has  been  sunk  to  a  depth  of  125  feet.  The  ledge  averages  Si 
feet  in  width  the  full  length  of  the  shaft,  and  numerous  assays  of  the  ore  show  aver- 
age returns  of  about  $20  per  ton  in  gold.  Below  the  60-foot  level  the  character  of 
the  ore  has  changed  to  a  sulphuret,  and  again  below  the  sulphuret  a  white  quartzy 
ore  was  struck,  assaying  iu  gold  over  $100  per  ton.  Free  gold  is  visible  through  the 
quartz.     There  are  no  further  developments  to  report  on  other  claims  of  the  group. 

LOST  GULCH  MILLING  AND  MINING   COMPANY. 

Activity  marks  the  operations  of  this  company.  The  mill  is  running  steadily  and 
the  supply  of  ore  is  ample.  The  usual  force  is  employed  in  the  mine,  and  consider- 
able development  work  is  being  done. 

This  company  started  their  lO-stamp  quartz  mill  in  December.  It  is  one  of  the 
most  complete  mills  in  Globe  district,  furnished  with  the  newest  and  most  approved 
appliances  for  saving  the  yellow  metal. 

The  following  figures  obtained  from  the  late  Dr.  Alexander  Trippel,  regarding  the 
cost  of  producing  copper  at  Globe,  are  interesting.  For  many  years  the  average  of 
the  copper  ores  of  Globe  was  from  14  to  15  per  cent  of  copper,  and  at  that  percentage 
the  metal  cost  5  cents  a  pouud  to  produce.  This  sum  included  all  the  expenses, 
including  the  management,  administration,  etc.  For  a  period  of  about  one  year  the 
best  ore  averaged  from  17  to  19  per  cent  monthly.  Coke  cost  $52  per  ton  at  the 
smelter,  and  the  98.^  per  cent  black  copper  cost  4.3  cents  per  pouud. 

COPPER  AT   DRIPPING   SPRINGS. 

Co])per  mines  at  this  locality,  near  Skinnerville,  25  miles  south  of  Globe,  attracted 
considerable  attention  in  1897,  especially  the  Copper  King  and  Rattler  claims, 
owned  by  W.  H.  Sutherland. 

COPPER  CLAIMS  NEAR  FLORENCE. 

According  to  the  Tribune  there  are  promising  copper-bearing  claims  about  10  miles 
east  of  Florence  and  3  miles  south  from  the  Gila  River,  near  the  Florence  an(l  Globe 
road. 

About  twenty  years  ago  John  D.  Walker  located  and  worked  a  mine  in  this  dis- 
trict, sinking  a'  shaft  to  the  depth  of  30  feet,  from  which  he  shipped  5  tons  of  ore 
that  realized,  it  is  said,  the  sum  of  $2,000  in  silver  and  copper.  With  depth  the 
silver  became  less  and  the  copper  more,  and  as  he  was  looking  for  a  silver  mine, 
which  he  found  in  the  Vekol  about  that  time,  this  mine  was  abandoned  and  remained 
80  until  a  short  time  ago,  when  W.  R.  Stone  and  A.  T.  Colton,  not  being  afraid  to  do 
some  work  on  an  abandoned  claim,  located  and  worked  the  same,  finding  the  ore 
extensive  and  continuous,  and  have  opened  up  by  shafts  and  crosscuts  large  bodies 
of  high-grade  ore  on  the  mines  known  as  the  Georgiana  and  Marian,  from  which 
they  have  shipped  a  large  amount  of  ore. 

William  M.  Griffith  and  others  have  done  more  than  100  feet  of  work  in  shaft  and 
drifts  on  the  Half  Moon  mine,  from  which  has  been  taken  a  large  dump  of  ore  that 
will  assay,  without  assorting,  at  least  20  per  cent  in  copper.  One  sample  across  the 
width  of  the  shaft  gave  an  assay  of  $9.35  in  gold.  The  Accumulation  mine,  on  which 
has  only  been  done  the  location  work  in  a  shaft  10  feet  deep,  shows  copper  glance 
assaying70per  cent  copper.    This  mine  is  owned  by  Dr.  J.M.  Hurley  and  W.  R.  Stone. 

The  Madam  Denny  mine  shows  a  ledge  at  least  10  feet  wide  of  copper  ore,  and 
that  taken  from  the  shaft  on  development  work  will  average  15  per  cent  in  copper. 
This  mine  is  owned  by  Mrs.  Kate  M.  Stone. 

COPPER   ORE  NEAR   CASA  GRANDE. 

Some  very  interesting  samples  of  siliceous  copper  ore  and  carbonate  of  copper  have 
been  sent  in  from  time  to  time  from  the  districts  about  Casa  Grande,  but  there  is  little 
or  no  reliable  information  regarding  the  nature  or  extent  of  the  deposits. 
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COPPER  SMELTING  AT  TUCSON. 

The  copper  furnaces  of  the  Tucson  Mining  and  Smelting  Company,  under  the  man- 
agement of  Mr.  Francis,  renewed  operations  in  1896,  and  were  supplied  forroost  of  the 
time  from  the  mines  of  the  region  about  Tucson,  chiefly  from  Hughes  camp,  from 
Olive  camp,  and  the  Sierritas.  The  copper  ores  received  from  July  1,  1895,  to  June 
30,  1896,  amounted  to  2,200,000  pounds.  The  copper  bullion  shipped  during  the  same 
period  weighed  265,751  pounds  and  the  copper  matte  228,548  pounds.  In  April,  1897, 
a  successful  run  was  made  upon  180  tons  of  ore,  containing  gold  and  silver,  as  well 
as  copper.  This  lot  of  ore  consisted  of  the  output  of  many  different  prospects  or 
claims.    One  consignment  of  about  25  tons  of  high-grade  ore  came  from  Sonera,  Mexico. 

During  the  winter  of  1897  and  1898  the  smelter  closed  down  and  has  not  been  in 
blast  for  several  months. 

COPPER  IN  THE  DRAGOONS. 

There  are  many  copper-mine  locations  in  the  Dragoon  Mountains,  east  of  Tomb- 
stone. Some  of  these  deposits,  formed  apparently  as  the  result  of  metamorphism  of 
limestone  strata  by  intrusive  dikes  of  plutonic  rock,  contain  quantities  of  a  green 
garnet,  which,  being  heavy  and  ;ninglea  with  the  ore,  is  apt  to  deceive  many  regard- 
ing the  richness  of  the  ore.  The  garnet  also  is  object itmable  in  the  furnaces  of  the 
smelters,  as  it  makes  a  thick,  pasty  slag  and  impedes  the  smelting. 

A  furnace  has  recently  been  erected  by  the  Golden  State  Company  and  was  blown 
in  the  summer  of  1898.  This  furnace  is  reported  as  having  a  capacity  of  30  tons  of 
ore  a  day.  Coke  is  hauled  from  Cochise  Station  on  the  Southern  Pacific  Railway. 
Some  difficulty  was  experienced  with  the  gametiferous  ore,  but  no  further  report 
has  been  received. 

Another  property  farther  south  in  the  same  district  is  the  Black  Diamond,  which 
gets  its  name  from  an  immense  outcrop  of  lustrous  black  iron  ore.  It  crops  out 
along  the  contact  of  a  dike  of  porphyry  with  beds  of  limestone,  and  is  composed 
of  specular  iron,  magnetic  iron,  ana  quartz  intimately  mingled  so  as  to  form  a  very 
hard  mass.  Through  this  mass  there  are  strings  or  patches  of  tine  copper  ore  irregu- 
larly distributecl  and  not  as  much  segregated  and  separated  from  the  mass  as  is 
desirable.  The  ore  when  pure  consists  of  bomite.  the  varic^gated  copper  sulphide 
known  also  as  crubescite.  It  is  a  beautiful  ore  ana  a  desirable  one,  as  it  also  carries 
silver.  By  the  decompositifm  of  the  stringers  and  bunches  of  this  copper  ore  a  con- 
siderable amount  of  copper  green  staining  results. 

The  development  of  this  deposit  consists  of  open  cuts,  tunnels,  and  a  shaft  about 
60  feet  deep,  with  a  drift  and  crosscut  at  the  bottom,  most  of  which  is  in  iron  ore 
too  lean  in  copper  to  pay  for  extraction.  Some  good  ore  has  been  selected  from  the 
various  openings  and  has  been  shipped  to  smelters  and  gave  good  returns. 

The  Black  Diamond  is  near  to  the  summit  of  the  Dragoons,  nearly  west  of  the 
Commonwealth  mine,  at  Pearce,  about  6  miles  distant.  The  altitude  is  about  6,000 
feet.  There  is  a  large  development  of  stratified  limestone,  sandstones,  and  quai-tzite, 
forming  the  crust  of  the  range  at  that  point  and  extending  northward  to  and  bevond 
the  "South  Pa«»8." 

COPPER  CAMPS  NEAR  TUCSON. 

In  July,  1897,  the  opening  up  of  a  new  copper  camp  33  miles  from  Tucson  was 
reported.  The  claims  are  located  at  the  old  llofi'man  camp.  Twin  Buttee,  6  miles 
westerly  from  J.  K.  Brown's  ranch,  and  are  owned  by  the  John  Ellis  Company.     One 

•oup  of  seven  claims  and  another  of  eight  claims  are  owned  by  Jim  Sheridan,  A.  C. 

alin,  and  Phillip  Constance,  the  county  surveyor. 

AZCRITE   MINES. 


If] 


The  Azurite  mines,  formerly  the  Mineral  Hill  group  of  mines,  are  well  developed, 
about  3,300  feet  of  work  having  been  done  and  more  than  $100,000  worth  of  copper  ore 
extracted  and  sent  to  the  smelter  by  the  various  parties  who  have  leased  the  prop- 
erty. The  deepest  working  on  these  mines  is  about  225  feet,  there  is  between  two 
and  three  thousand  tons  of  ore  on  the  dumps  which  will  average  from  8  to  10  per 
cent  copper.  These  mines  carry  a  fine  gra<ie  of  ore,  free  smelting,  as  there  is  suffi- 
cient iron  and  lime  carried  in  the  ore  to  make  it  self-fiuxing  or  free  smelting.  Ore 
under  15  per  cent  copper  does  not  pay  to  ship  on  account  of  heavy  smelter  charges 
and  freight  rates. 

An  ini])ortunt  strike  was  made  during  the  winter  in  the  east  drift  of  the  200.foot 
level.  An  ore  body  was  uncovered  which  measured  a  fraction  over  5  feet  in  width. 
Over  3  feet  is  black  sulphurets,  which  gave  returns  of  34  per  cent  copper,  18^  ounces 
silver,  $3  gold. 

On  the  hanging  wall  there  was  If  feet  of  green  carbonate,  which  gave  10  per  cent 
copper,  9  ounces  silver,  and  a  fraction  over  |3  gold. 
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Some  ore  taken  f^om  tbe  cropping  on  the  Crest  mine,  located  at  an  altitude  of  500 
feet  from  the  level  of  the  shart  s  mouth  and  of  the  700  feet  from  the  lower  levels, 
show  copper  8f  per  cent,  17  ounces  silver,  and  some  gold. 

TWIN   BUTTES  MINE. 

This  name  covers  a  group  of  eleven  claims  under  the  ownership  of  Ellis  Baxter  and 
"  Irish."  The  claims  are  south  of  the  Azurite  group,  and  show  copper  ore  which 
contains  both  silver  and  gold.  The  Bain  group,  about  half  a  mile  east,  show  similar 
ores. 

OUVK   CAMP. 

For  the  last  ten  years  the  Olive  camp,  in  the  Pima  mining  district,  located  southerly 
18  miles  from  Tucson,  has  been  a  steady  producer  in  a  greater  or  less  degree.  When 
silver  was  at  a  fair  value  many  thousands  of  dollars  were  taken  out  in  high-grade 
ores  and  shipped  to  the  various  reduction  works  of  the  country,  and  as  silver  depre- 
ciated in  value  none  but  the  higher  grades  of  ore  was  shipped,  and  the  outpat 
naturally  decreased. 

More  recently  attention  has  been  turned  to  the  development  and  shipment  of  high- 
grade  copper  ores  which  abound  in  that  district,  as  well  as  some  lead  ores,  so  that 
the  district  continues  as  a  substantial  producer.  Recently  some  very  promising 
developments  have  been  made  and  copper-ore  shipments  continue,  but  none  but  higb- 
grade  ores  are  shipped  on  account  of  freight  rates  and  high  smelter  charges.  Bat 
time  will  obviate  tnis,  as  reduction  works  must  soon  be  established  in  the  district, 
as  the  large  amount  of  low-grade  ore  accumulating  on  the  dumps  will  make  an 
investment  most  proiitable. 

SAN  XAVIBR  MINE. 

This  property,  20  miles  south  of  Tucson  and  easily  accessible  by  a  splendid 
natural  road,  has  been  reopened  during  the  year  by  the  enterprising  hand  of  Gen. 
L.  H.  Manning.  The  property  has  been  opened  up  by  two  shafts,  each  of  them  being 
fitted  with  steam  hoists,  and  thousands  of  tons  of  ore  have  been  extracted  from  each 
shaft  and  shipped  away  to  El  Paso  for  reduction.  This  ore  is  not  very  high  in  grade, 
but  the  quantity  and  ease  of  extraction  and  its  good  qualities  as  an  ore  to  mix  with 
other  ores  at  the  smelter  have  caused  it  to  be  in  great  demand.  For  a  long  time 
some  40  to  50  tons  were  shipped  away  to  El  Paso  daily. 

Tbe  development  has  but  just  commenced.  A  crosscut  recently  developed  a*iiue 
body  of  yellow  copper  ore.  The  bulk  of  the  ore  so  far  taken  out  has  been  valuable 
chiefly  for  its  lead  and  silver.     Zinc  is  also  present. 

SNYDER  COPPER. 

These  claims  have  been  worked  by  Mr.  Douglas  Snyder  and  regular  shipments 
have  been  made. 

HELMET  PEAK. 

The  Helmet  Peak  Mining  Company,  with  S.  M.  Franklin  as  president,  and  B.  B. 
Roberts,  superintendent,  is  expectodto  start  active  operations  very  soon. 

TABLE   MOUNTAIN   COPPER. 

It  is  understood  that  there  has  been  a  considerable  development  of  copper  ore  at 
Table  Mountain  beyond  the  San  Pedro  during  the  year.  No  report  or  description  of 
this  property  has  been  received,  but  the  following  is  taken  Irom  one  supplied  to  the 
Arizona  Citizen  in  March,  1898: 

** About  16  miles  to  the  eastward  of  Mammoth,  and  over  the  pass  at  Table 
Mountain,  is  the  property  of  the  Table  Mountain  Copper  Company.  Tbe  company 
now  has  fifty  or  sixty  tents  pitched,  and  these  constitute  tbe  present  living  and 
business  apartments.  Lumber  and  material  nre  being  hauled  into  tbe  camp,  and. 
more  comfortalde  and  commodious  quarters  will  soon  be  erected  for  the  accommoda- 
tion of  the  company  and  its  employees.  About  75  men  are  now  employed  in  tbe 
camp. 

**The  company  has  expended  several  thousand  dollars  in  making  a  iirst-class 
wagon  road  from  their  camp  to  a  main  road  leading  to  tbe  Southern  Pacific  Railroad 
at  Willcox,  and  over  this  road  all  the  supplies  and  machinery  will  be  transported  to 
this  camp. 

**This  property  is  being  developed  by  means  of  an  open  cut,  and  resembles  a  large 
quarry  rather  than  the  usual  mine.  The  face  of  tbe  cut  has  a  vertical  thickness  of 
about  50  feet,  and  the  surrounding  croppings  extend  about  3,000  feet  laterally. 
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The  ore  exposed  by  this  workiDg  is  black  oxide  aud  carbonate  of  copper.  At  pres- 
ent there  are  no  sulphides  in  sight,  but  there  is  indication  and  bope  that  depth  may 
develop  even  greater  richness  than  is  shown  on  the  surface.  Of  course,  there  is  only 
one  method  of  ascertaining  the  facts,  aud  that  is  development.  This  will  be  done 
by  the  present  management. 

"The  ore  contains  silver  and  gold  in  addition  to  the  copper.  The  copper  values 
average  from  12  to  13  per  cent.  On  the  dumps  and  in  plain  sight  are  many  thousands 
of  tons  of  ore  which  are  supposed  to  possess  good  smelting  value.  It  is  stated  on  good 
authority  that  there  is  quite  a  body  of  the  ore  that  carries  gold  to  the  value  ot  $40 
per  ton. 

*' All  preparations  are  being  made  for  the  erection  of  a  smelting  plant  of  sufficient 
capacity  to  work  the  output  of  the  mines.  The  heavy  stone  and  timbers  are  already 
in  place,  and  much  of  the  machinery  which  has  been  purchased  has  been  delivered 
at  W'iJlcox  and  is  being  removed  to  the  scene  of  operations  as  rapidly  as  possible. 
A  portion  of  the  equipment  of  this  plant  will  consist  of  two  copper  furnaces. 

*^  Captain  Burgess,  who  is  general  manager  of  the  Saginaw  property,  occupies  the 
same  position  with  this  company;  Mr.  William  Jenks  is  the  superintendent  and 
E.  A.  Clark  is  mine  foreman. 

'*  The  peculiar  formation  of  this  property  and  the  position  of  the  machinery  will 
render  it  possible  to  handle  the  ore  very  economically. 

"Following  in  the  wake  of  this  company  and  its  energetic  development  there  has 
sprang  np  quite  a  lively  camp  at  Table  Mountain.    There  are  general  merchandise  ' 
stores,  restaurants,  butcher  shops,  saloons,  of  course,  and  lodging  houses,  and  busi- 
ness in  all  departments  is  reported  as  very  brisk  and  consequently  satisfactory.^' 


Extensive  developments  and  improvements  have  been  made  during  the  year.  The 
installation  of  large  pumps  for  raising  water  has  been  made  on  the  borders  of  the 
Santa  Cruz,  and  water  is  now  supplied  to  the  camp  from  this  source.  A  costly  mill 
and  a  smelter  have  been  erected  at  the  mines. 

MOHAVE  COUNTY  COPPER. 

Important  indications  or  '^ prospects''  of  copper-bearing  ledges  are  reported  from 
Mineral  Park,  Mohave  County.  The  ores  appear  to  be  the  yellow  sulphide  and 
copper  glance,  in  veins  traversing  crystalline  rocks. 

COPPER  ORES  ALOXG  THE  COLORADO. 

The  rich  copper  conglomerates  of  the  vicinity  of  La  Paz  attracted  great  attention 
about  the  year  1865.  Very  rich  masses  of  nearly  pure  vitreous  copper  were  taken 
out,  but  the  average  does  not  appear  to  have  been  sufficiently  high  to  justify 
working. 

In  the  vicinity  of  Castle  Dome  there  are  rich  copper  ores  in  small  quantity  which 
carry  free  gold.  These  appear  to  be  more  in  the  nature  of  veins  than  of  deposits 
like  those  of  La' Paz  and  Planet. 

Of  the  copper  mines  of  the  Harcuvar  Mountains  no  information  has  been  obtained. 

COPPER  MINES   OF  THE  A  JO. 

These  historic  mines  in  Maricopa  County,  which  in  the  early  days  of  the  occupation 
of  Arizona  by  the  whites  sent  out  wagonloads  of  native  copper  and  red  oxide,  and 
which  have  largely  added  to  the  fame  of  the  Territory  as  a  copper  producer,  continue 
to  yield  small  quantities  of  ore,  which,  being  carefully  sorted  by  hand,  is  rich  and 
valuable  enough  to  bear  the  cost  of  hauling  aud  transportation  to  the  smelters. 
The  veins  are  not  large,  but  are  numerous  and  are  worked  in  a  small  way  by  pros- 
pectors. The  specimens  from  these  veins  are  usually  held  together  by  Vamitying 
ragged  masses  of  pure  copper  enveloped  in  red  oxide  of  copper.  The  original  ore 
was  probably  copper  glance.  The  ore  is  shipped  out  by  way  of  Gila  Bend,  on  the  - 
Soatfiem  Pacific  Railroad. 

COPPER  GLANCE,    HUACHUCA  MOUNTAINS. 

The  Hnachnca  Mountains,  in  the  southwest  corner  of  Cochise  County,  have  impor- 
tant mines  and  ** prospects"  of  copper.  The  Copper  Glance  claim,  opened  by  Mr. 
8amnel  Donnelly,  is  about  30  miles  from  Fairbanks,  on  the  side  of  the  Hnachnca 
Mountains.  The  ore  is  high  grade,  consisting,  according  to  specimens  sent  to  the 
museum  of  the  School  of  Mines,  of  copper  glance.  Considerable  shipments  have 
been  made.    The  ore  carries  both  silver  and  gold  in  addition  to  the  copper. 


Digitized  by 


Google 


62  REPORT   OF   THE    GOVERNOR   OF   ARIZONA. 

HILLSIDE  COPPER  MINKS. 

A  region  south  of  the  Hillside  silver  and  gold  mines,  upon  Sycamore  Creek,  Yavapai 
County,  is  remarkable  for  the  abundance  of  siliceous  copper  ore  in  small  seame 
traversing  the  rocks.  Chrysocolla  and  some  black  oxide  abound,  to  the  exclusion 
of  the  usual  carbonated  and  ferrugiuous  ores. 

AMAZON  GROUP,  YAVAPAI  COUNTY. 

The  copper  claims,  known  as  the  Amazon  Group,  are  upon  Castle  Creek,  in  the 
southern  portion  of  Yavapai  County.  They  are  known  as  the  property  of  Bob 
Groom.  It  is  reported  that  portions  of  the  large  ferruginous  outcrops  assay  well  in 
gold. 

YAVA  8UPAI  COPPER. 

A  new  and  apparently  very  important  discovery  and  development  of  copper  ore 
has  been  made  since  my  last  report  by  Mr.  M.  Page  Minor,  of  Williams,  Coconino 
County.  Samples  forwarded  by  him  to  the  Arizona  School  of  Mines  were  so  prom- 
ising in  appearance  and  percentage  of  copper  that  he  was  encouraged  to  open  up 
the  ground.  He  has  named  the  claims  the  Yava  Supai,  following  the  name  of  the 
tribe  of  Indians  inhabiting  the  mesa  and  borders  of  the  Grand  Canyon  of  the  Colo- 
rado, near  whose  reservation  these  mines  appear  to  occur. 

The  ores,  besides  the  usual  association  of  oxides  of  iron  and  of  copper  carbonates, 
consist  largely  of  a  variety  of  trydrous  silicate  of  copper  rich  in  the  metal.  The  sili- 
cate has  a  peculiar  olive-green  color  and  bronzelike  luster,  with  an  iridescent  tar- 
nish. It  is  very  fusible,  and  yields  up  its  copper  easily  with  fluxes.  It  appears, 
therefore,  to  be  a  very  tine  ore  for  smelting.  Its  exact  chemical  constitution  is  now 
under  investigation,  as  it  appears  to  be  different  from  the  usual  composition  of  the 
silicate  of  copper. 

In  regard  to  the  form  of  occurrence  and  the  extent  of  this  deposit  of  copper  ore, 
Mr.  Minor  at  my  solicitation  writes  substantially  us  follows : 

You  ask  if  the  copper  belt  is  under  lava  rock.  No;  it  is  under  limestone  and 
white  sandstone.  The  belt  is  first  encountered  as  "  blanket  ledges,"  which  are  from 
2  feet  to  8  feet  thick.  Under  these  **  blanket"  ledges  is  more  limestone  and  white 
sandstone.     Several  claims  show  vertical  ledges  or  deposits  of  the  copper  ore. 

At  Williams  and  for  a  distance  of  20  miles  northward  the  upper  crust  of  the  earth 
is  "  mallapi "  (mal  pais).  Under  this  lava  capping  to  depths  of  from  2  to  50  feet  or 
more  we  find  limestone,  then  iron-stained  ground  and  copper  ore.  These  indications 
of  deposits  of  copper  are  believed  to  extend  for  a  distance  of  20  miles  or  more. 
Prospectors  of  the  country  to  the  north  of  the  canyon  report  similar  indications  of 
copper  extending  from  the  rim  of  the  canyon  to  St.  George,  Utah.  A  later  communi- 
cation, under  date  of  May  29,  1898,  states  that  the  developments  so  far  consist  of  a 
ledge  3  feet  in  width,  with  an  opening  on  it  15  feet  deep  and  still  in  ore.  It  has  a  dip 
of  about  40  degrees.  The  ore  averages  over  38  per  cent  of  copper,  25  ounces  in  silver, 
with  traces  of  gold.  *'  I  expect  to  take  out  a  sample  shipment  of  from  20  to  25  tons 
for  the  new  smelter  at  Williams." 

The  opening  of  this  copper  property  may  be  considered  as  partly,  if  not  largely, 
one  of  the  advantageous  results  ot  the  system  of  first-class  assays  at  a  nominal  cost 
provided  by  the  legislature  of  Arizona  for  the  benefit  of  the  prospectors  and  miners 
of  Arizona.  The  locator  of  these  claims  very  handsomely  acknowledges  his  indebt- 
edness to  the  Arizona  School  of  Mines  by  writing:  '*  I  thank  you  for  the  favors  you 
have  heretofore  shown  me,  and  I  assure  you  that  by  your  good  letters  yon  encour- 
aged me  to  the  extent  of  causing  me  to  open  up  these  mines." 

It  is  interesting  to  note  further  in  this  connection  that  as  early  as  May,  1891,  an 
article  in  the  Journal-Miner,  of  Prescott,  gave  an  account  of  the  discovery  by  J.  A. 
Healey  of  blanket  ledges  of  ore  in  the  sides  of  Cataract  (Janyon.  No  precise  descrip- 
tion of  thifl  ore  was  given,  except  that  an  assay  showed  some  $30  in  gold  and  con- 
siderable sih'er. 

Dr.  .Jones,  of  Phoenix,  many  years  ago  visited  the  homes  of  the  Supai  Indians  and 
reported  considerable  deposits  of  argentiferous  lead  ore. 

SAN   CARLOS  COPPER  CLAIM. 

Claims  of  this  name  were  located  in  August,  1870,  for  Charles  Miles,  son-in-law  of 
C.  D.  Henry,  of  Seven  Cottonwoods.  They  are  about  7^  miles  south  of  the  Cotton- 
woods  toward  the  Gila  River.  Copper  ore  occurs  here  in  vein-like  layers  associated 
with  quartz  in  granite.  These  layers  are  irregular  in  extent  and  form  and  are  not 
continuous,  but  crop  at  intervals  and  irregularly.  The  seams  vary  from  two  inches 
to  two  and  a  half  inches  at  the  broadest  places  of  the  undecayed  ore.  This  ore  is 
largely  silicate  and  carbonate  derived  from  the  decomposition  of  vitreous  copper 
sulphide.  The  incline  shaft,  in  December,  1881,  was  about  30  feet  deep  at  an  angle 
of  40  degrees. 
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RAY  COPPER  MINES. 

These  claims  are  in  the  eastern  end  of  Pinal  Connty,  on  Mineral  Creek,  a  tributary 
of  the  Gila  River,  and  about  6  miles  from  Riverside.  '  There  are  several  claims  in  this 
group  on  and  about  Ray  Hill.  The  Ray  claim,  in  1883,  had  been  opened  to  a  depth 
of  80  feet  vertically,  or  130  feet  on  the  incline,  below  the  tunnel  level.  The 'tunnel 
extends  in  a  north  and  south  direction  190  feet.  The  copper  ore  is  contained  in  a 
bed  of  felsite,  which  is  considerably  decomposed  and  softened.  The  ore  is  different 
from  the  usual  oxidized  compounds  which  enrich  rocks  of  the  same  class  in  the  Clif- 
ton district  and  elsewhere  in  central  Arizona,  but  the  arrangement  of  the  ore  masses 
in  the  bedding  of  the  rocks  is  apparently  similar.  The  richest  portions  appear  to 
lie  in  lenticular  bunches  trending  in  a  northwest  and  southeast  direction  and  sep- 
arated by  barren  ground.  Concentration  will  probably  be  necessary  to  secure  profit- 
able results.  It  is  claimed  that  a  sample  of  the  copper-bearing  stulf  averaging  only 
3.7  per  cent  can  be  concentrated  so  as  to  give  a  product  of  ore  averaging  23  per  cent. 
The  presence  of  both  gold  and  silver  is  claimed  for  this  ore.  There  has  been  exten- 
sive underground  working  aggregating  over  1,000  feet  of  levels  and  tunnels,  but  as 
the  mine  has  been  shut  down  for  several  years  it  is  not  probable  that  many  of  these 
openings  are  accessible. 

The  importations  of  copper  into  the  customs  district  of  Arizona  during  the  year 
ending  June  30  were  as  follows : 


Year. 

Quantity. 

Value. 

1893 

Copper  ore  and  regtilut. 

Pounds. 
383, 380 
144,086 
17.589 

153,271 
22. 160,  035 

$1,981 

18W 

7,207 

18»5 

880 

1897 

Copper  in  pigt,  hart,  and  ingots. 

7,670 

18»8 - - 

1,865.703 

The  importations  of  copper  during  1898  were  for  immediate  transportation  and  export 
to  Europe  by  the  way  of  New  Orleans,  over  the  diuaymas  Branch  and  the  Southern 
Pacific  Railroad,  and  are  returned  as  ore  export  of  foreign  merchandise  from  New 
Orleans.  This  copper,  as  before  stated,  is  chiefly  from  the  mines  of  the  Boleo  Com- 
pany, upon  Lower  California,  nearly  opposite  Gnaymns. 


Copper  production  in  Arizona.  1S91-1898. 
[lu  pounds.] 


1801. 


1892. 


1893. 


1804.      I      18d5. 


1897. 


Aiisona  Copper  Co. 

Copper  Queen 

Cominercial , 

Detroit 

Old  Dominion  . . . . . 
United  Verde, 
United  Globe 
Other  min^ 


5, 678, 611  5, 893, 533  7, 871, 810  0, 935, 81 211, 308,  OlO,  13, 042, 000  13, 727, 911 1 . 
13, 022, 95712, 916, 416 13, 795, 618 12, 688, 372;  15, 741, 73123, 298, 150  23, 999. 873  . 

282,-51       273,330         90,805! ,        46,040 

4,104,672!  1,918,594  4,942,728{  5,777,7441  3,790,128i  7,016,348  8,405,188. 

6,982,101.7,698,297  7,665,293  4.839,386 5,650.000  2,000,000. 

9,524,402  9,121,14610,004,453116,401,40223,827,05081,855,025. 

; I I I  2,020,566  1,241,975. 

l;9,333'      103,741       214,5361      907,232,      344,268       200.000. 


January-June. 

V. — Soda,  Saj.t,  Sulphur,  ktc,  Coal,  Petroleu.m,  and  Tunostex. 

Large  deposits  of  sulphate  of  soda  in  association  with  hilate  (rock  salt)  occur  in 
the  Verde  Valley  a  few  miles  south  of  old  Camp  Vei  do.  They  form  large  banks  and 
hillocks  slightly  discolored  by  soil  and  dust.  It  is  the  mineral  known  to  mineralo- 
^sts  as  *' tbenardite'*  and  to  druggists  as  "Glauber^s  salts."  It  is  a  powerful  pur- 
^tive  and  has  this  effect  in  a  marked  degree  upon  the  cattle  which  resort  to  it. 
The  mineral  is  quarried  out  in  large  blocks  aud  is  sold  to  raneheros  and  stockmen 
for  their  cattle  ranges.  The  salt  occurs  in  crystalline  blocks,  very  clear  and  pure. 
Id  the  midst  of  the  thenardite,  <and  is  not  easily  separated  from  it.  Analysis  shows 
that  this  mineral  contains  about  53  per  cent  of  sulphuric  acid  and  43  per  cent  of 
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soda.  The  miueral  called  ''glauberite"  occurs  at  this  locality  and  is  sometimes 
altered  to  calcite.  The  crystals  are  from  half  an  inch  to  two  inches  or  more  in 
length,  a«  shown  by  me  in  a  paper  in  the  American  Jonrual  of  Science,  39,  43,  1890, 
which  follows: 

THENARDITE,    MIRABILITE,    GLAUBBRITK,    HALITE,   AND    ASSOCIATKS    OF    THE    VERDE 

VALLEY.    AHIZONA. 

The  deposits  of  sulphate  of  soda  of  the  valley  of  the  Verde  River  near  the  mili- 
tary post  of  Camp  Verde  have  lonj;  been  known  and  extensively  quarried  by  the 
rancheros  of  the  region  as  a  substitute  for  salt  for  cattle  and  horses.  The  occur- 
rence of  thenardite  in  Arizona  was  first  made  known  to  science  by  the  late  Prof.  B. 
Silliman  in  1881/  but  he  had  not  visited  the  locality  and  it  has  not  been  described. 
A  recent  visit  to  the  place,  and  a  somewhat  hurried  and  superficial  examination, 
euabled  me,  however,  to  collect  and  identify  other  allied  species  in  ujssociation  with 
the  thenardite,  and  a  peculiar  pseudomorph  of  carbonate  of  lime  aftet  glauberite. 

The  deposits  of  the  thenardite  and  the  ansociated  minerals  are  of  considerable 
magnitude,  covering  several  acres  in  extent,  and  reach  a  thickness  of  some  50  or  60 
feet  or  more.  They  appear  as  a  series  of  rounded  hills  with  sides  covered  with  a 
snow-white  effiorest-ence  and  a  greenish  colored  and  yellow  clay  at  the  bottom  and 
top,  partially  covering  the  saline  beds  from  view. 

These  beds  are  doubtless  remnants  of  a  much  more  extended  deposit  which  occu- 
pied a  local  lake-like  depression  or  basin,  prob:ibly  at  tlie  close  of  the  great  volcanic 
era  during  which  most  of  the  mountain  valleys  of  central  Arizona  were  filled  up  by 
sediments  and  then  overlaid  by  successive  streams  of  lava.  Sedimentary  beds  of 
volcanic  origin  remain  throughout  the  V^erde  Valley  and  its  chief  tributaries,  and  in 
the  region  of  Camp  Verde  are  deeply  eroded,  but  rest  on  the  uneven  floor  of  ancient 
Pre-8iluriau  slates  standing  on  edge.  High  above  the  deposits  of  the  valley,  vertical 
cliffs  of  hard  lava  mark  the  edges  of  extended  mesas  of  malpais,  under  which  all  the 
other  formations  are  hidden  and  protected.  But  the  excavations  in  the  banks  of  the 
sulphate  of  soda  are  insignificant  in  comparison  with  the  magnitude  of  the  beds,  and 
have  failed  to  show,  conclusively,  any  bottom  or  top,  or  to  reveal  the  true  relations 
of  the  beds  to  the  surrounding  formations.  Whether  or  not  they  are  members  of  the 
volcanic  series  or  of  a  later  and  more  local  oritrin  is  yet  uncertain. 

Thenardite. — This  salt  constitutes  the  bulk  of  the  deposits.  It  is  coarsely  crystal- 
line mass,  so  compact  and  firm  that  it  can  be  broken  out  only  by  drilling  and 
blasting  powder.  It  varies  in  its  purity.  Some  portions  are  more  or'  less  contami- 
nated with  a  greenish-colored  clay,  but  it  is  obtained  also  in  large  masses  nearly 
colorless  and  transparent,  with  a  slight  yellowish  tint,  but  seldom  showing  crystal- 
line forms. 

Mirabilite, — The  hydrous  sulphate  of  soda  occurs  in  close  association  with  the 
thenardite  and  appears  to  penetrate  its  mass  in  veins,  but  may  prove  to  be  an  over- 
lying bed.  It  is  this  species  which,  by  its  rapid  etfiorescence  when  exposed  to  the 
air,  covers  the  whole  deposit  with  a  white  powder  and  a  thick  crust  through  which 
the  quarrymen  must  cut  before  they  reach  the  solid  banks  of  the  anhydrous  sulphate. 

ffaliU.^ltook  salt  in  beautifully  transparent  masses  is  sparingly  disseminated  in 
portions  of  the  great  beds.  These  crystalline  masses,  so  far  as  observed,  do  not 
exceed  an  inch  or  two  in  thirkuess  and  no  evidence  of  the  existence  of  any  separate 
workable  beds  could  be  seeu.  It  is  irregularly  disseminated  in  the  sulphate.  Some 
masses  exhibit  beautiful  blue  tints  of  color,  like  those  seeu  in  the  salt  of  the  Tyrol 
and  of  Stassfnrt.  Good  fragments  for  optical  and  thermal  experiments  could  be 
obtained  here. 

Glauberite, — This  anhydrous  sulphate  of  lime  and  soda  is  an  interesting  associate 
of  the  other  species.  It  occurs  chiefly  near  what  appears  to  be  the  base  of  the  de- 
posits, in  a  compact  gre  *n  clay.  It  is  in  clear,  transparent,  colorless  crystals,  gener- 
ally in  thin  rhombs,  lo/.enge -shaped,  with  the  plane  angles  of  80  and*  100  degrees, 
and  from  half  an  inch  to  an  inch  or  more  broad  and  one  eighth  to  one-quarter  of  an 
inch  in  thickness.  The  prisraat'ic  planes,  1 1,  are  generally  nearly  obliterated,  or  are 
absent,  through  the  great  development  of  the  hemi-octahedral  planes,  7,  replacing 
the  obtuse  terminal  edges.  The  terminal  plane,  0,  is  chiefiy  developed,  and  this, 
with  the  broad  planes  replacing  the  obtuse  edges,  gives  to  some  of  the  crystals  the 
appearance  of  rhombohedrons  of  the  minus  series.  The  general  habit  of  the  crystals  is 
similar  to  those  from  VVesteregolu,  near  Stassfurt,  described  by  Zepharovich;  t  with  the 
predominating  pyramid,  —  1,  occur  also  the  pyramids  — J^,  —  i,  and  either  — f  or  —  i; 
traces  of  a  pyramid  on  the  acute  edges  have  also  been  noted.  There  is  evidence  that 
the  crystals  Vary  greatly  in  size  and  in  their  habit  in  different  parts  of  the  deposits. 
They  occur  also  in  the  midst  of  portions  of  the  solid  thenardite  as  inclusions,  and  in 


*  American  Sci.  Jour.,  XXII,  204,  1881. 

1 1  am  indebted  to  Prof.  E,  8.  Dana  for  these  crystallographic  descriptions. 
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one  instance  a  small  crystal  was  found  in  the  midst  of  a  transparent  mass  of  halite. 
Close  inspection  of  the  transparent  tabular  crystals  from  the  green  clay  reveals  the 
pr^ence  of  crystalline  cavities  with  fluid  inclusions  made  evident  by  the  movement 
of  small  bubbles.    When  heated,  the  decrepitation  is  violent. 

Carbonate  of  lime  pseudomorphs. — Where  the  lower  bed  containing  the  bulk  of  the 

Slauberite  crops  out  at  the  surface  and  has  become  oxidized  and  dried,  the  glauberite 
isappears  and  is  replaced  by  carbonate  of  lime  in  an  amorphous  condition,  but 
having  the  exact  form  of  the  glauberite  crystals,  whose  matrix  they  have  filled. 
These  pseudomorphs  are  firm,  compact,  and  dense,  but  are.  without  cleavage  or 
interior  crystalline  strncture.  Color,  cream  yellow.  They  weather  out  in  great 
numbers  and  show  that  the  glauberite  must  occur  in  a  great  variety  of  sizes  and 
forms  of  aggregation,  in  some  places  in  rosettes  and  in  others  in  crystals  two  or 
three  inches  long. 

*BOURNONlTE  IN  ARIZONA. 

Boumonite  occurs  sparingly  at  the  Hoggs  mine.  Big  Bug  district,  Yavapai  County^ 
Aiiz.,  associated  with  pyrite,  zinc  blende,  galenite,  and  copper  pyrites.  The  crys- 
tals are  brilliant  and  charactistic,  with  interesting  modifications  not  yet  studied  and 
compared.  This  is  believed  to  be  the  first  announcement  of  the  occurrence  of  this 
species  in  the  United  States.  I  am  indebted  to  Fred.  £.  Murray,  esq.,  superintend- 
ent of  the  mine,  for  specimens. 

NATIVE  SODIUM  CARBONATE. 

Extensive  deposits  of  a  native  sodium  carbonate  in  northern  Sonora,  near  to  the 
Arizona  line,  are  known  to  exist  and  are  under  exploration  by  citizens  of  Tucson. 

In  the  month  of  February,  1898,  an  investigation  of  the  nature  of  this  material 
was  completed  by  me  in  the  laboratory  of  the  Arizona  School  of  Mines,  and  a  brief 
statement  of  the  results  was  printed  in  the  Eu^neering  and  Mining  Journal  of  New 
York,  February  12,  1898.    A  r^sum^  of  this  article  is  appended. 

The  Arizona  School  of  Mines  has  recently  complete^  an  investigation  of  the 
^'trona/'  or  crude  carbonate  of  soda,  brought  in  from  a  deposit  near  tne  head  of  the 
Gulf  of  California.  It  is  known  as  the  Santa  Helena  Soda  Deposit,  and  has  been 
taken  up  under  the  mining  laws  of  Mexico  by  Messrs.  Andres  and  Joseph  Kebeil,  of 
Tucson,  Ariz.  The  location  is  in  the  northernmost  portion  of  the  State  of  Sonora, 
Mexico,  in  the  mining  district  of  Altar,  about  2^  miles  Arom  Adair  Bay,  and  directly 
upon  the  shore  of  the  Gulf.  It  is  thus  not  far  from  ttie  international  boundary  line, 
and  is  most  directly  accessible  by  water  from  Yuma  or  the  Colorado,  or  overland 
from  Gila  Bend  station,  on  the  Southern  Pacific  Railroad.  The  shores  of  the  east- 
em  side  of  the  Gulf  at  the  place  are  generally  low  and  shelving,  and  broad  areas 
are  left  bare  at  low  tide.  At  this  particular  point  it  is  claimed  that  the  water  is  deep 
enough  for  vessels  of  moderate  draft  to  lie  safely  at  anchor,  where  they  can  take  in 
cargoes  of  soda  from  lighters. 

liie  soda  is  found  in  the  central  portion  of  a  basin-shaped  depression,  described  as 
a  dry  lake,  about  1  mile  in  length  and  1  mile  in  breadth.  The  soda  is  spread  out  in 
a  white  sheet  or  layer  over  an  area  of  some  60  acres,  and  resembles  a  mass  of  snow 
and  ice  or  the  surface  of  a  frozen  lake.    The  few  tests  that  have  been  iiiade  by  dig- 

f'lng  and  boring  down  into  this  deposit  show  that  it  has  a  thickness  varying  from 
to  3  feet,  partly  overlaid  by  a  stratum  of  sandy  earth  some  3  inches  thick.  The 
lowest  portions  of  the  soda  bed  are  saturated  with  water,  or  rather  with  a  solution 
of  soda  in  water,  and  this  seems  to  underlie  the  bed  for  a  depth  of  2  feet.  The 
solution  is  so  strong  that  when  exposed  to  the  air  and  sun  soda  rapidly  crystallizes 
out  and  forms  in  layers  to  a  depth  of  nearly  3  inches  in  less  than  thirty  days. 

The  valley  appears  to  have  several  permanent  springs  of  water  of  small  volume, 
but  in  the  very  center  of  the  deposit  there  is  a  spring,  or  water  hole,  where  potable 
water  can  be  had  in  quantity.  No  investigation  has  yet  been  made  of  this  spring 
water,  which  may,  on  analysis,  be  found  to  contain  enough  soda  in  solution  to  give 
origin  to  the  great  deposit  by  long  continued  evaporation.  The  existence  of  water 
fit  to  drink  is  a  most  important  advantage  in  that  arid  region. 

The  purity  of  the  sodium  carbonate  of  this  deposit  is  remarkable.  It  is  brought 
in  from  there  in  large  mains  almost  fVee  from  sediment  or  earthy  impurities.  It  may 
be  obtained  in  clean  crystals  and  crusts  by  solar  evaporation  of  the  concentrated  or 
satnrated  water  &om  the  bottom  of  the  bed,  but  in  digging  in  the  large  way  there 
appears  to  be  a  notable  mixture  of  insoluble  clay  and  very  fine  sand,  an  earthy 
impurity  which  probably  has  been  blown  in  upon  the  soda  lake  by  the  winds  from 


*  Sitznngsber.  Akad,  Wien;  Vol.  LXIX,  1874. 
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the  snrroanding  hills  of  Colorado  River  silt,  as  shown  by  the  analysis  of  the  average 
sample : 

Composition  of  the  average  sample. 

•  Per  cent. 

Sand,  silt,  etc.,  insoluble  in  water 13.00 

Iron  oxide  and  aliimiua , 2.80 

Lime 1. 14 

Salt 4.70 

Sulphate  of  soda 4.70 

Carbonate  of  soda 75.86 

Total 100.  OO 

One  avoirdupois  pound  of  this  samj^le  leached  with  cold  water  gave  75  per  cent  of 
clean  white  sodium  carbonate,  including  the  small  quantity  of  other  soluble  salts. 
Hot  water  gives  a  larger  product.  There  appears  to  be  an  increase  of  weight  by 
absorption  of  water.  The  weight  and  bulk  of  the  product  by  lixiviation  is  much 
reduced  by  ignition,  thus  driving  off  a  considerable  amount  of  water.  It  would 
appear  to  be  desirable  to  dissolve  the  trona  and  to  filter  or  decant  to  get  rid  of  the 
insoluble  impurities,  but  this  would  perhaps  remov.e  the  product  from  the  free  list 
and  subject  it  to  a  considerable  import  duty  in  the  ports  of  the  United  States. 

Another  sample  of  selected  crystals  was  analyzed  by  Prof.  Robert  H.  Forbes  and 
Mr.  M.  H.  Walker  in  the  chemical  laboratory  of  the  agricultural  experiment  station 
of  the  university.  They  lound  the  specific  gravity  to  be  2.33.  The  qualitative 
examination  showed,  in  addition  to  the  carbonate  of  soda,  a  trace  of  chlorine  and 
sulphates,  no  sulphides  and  no  liuie,  barium,  or  silica,  no  potassium  or  ammonia. 
Some  of  the  sodium  was  in  the  form  of  bicarbonate.  The  equivalent  of  71.96  per 
cent  of  NaCo  was  found  by  titration  with  standard  HSO. 

The  owners  estimate  that  this  deposit  will  yield  1,000  pounds  of  soda  to  each  square 
vard  of  area,  and  that  the  8oda  can  be  dug  and  put  on  shipboard  for  about  $2  per  ton. 
In  one  test  it  was  found  that  one  man  could  throw  up  4  tons  of  the  soda  in  one  day. 

The  height  of  the  deposit  above  mean  tide  is  about  27  ieet.  The  plan  is  to  con- 
struct a  tramway  to  the  water  of  an  inlet  navigable  for  lighters  drawing  less  than  6 
feet  of  water,  by  which  the  mineral  can  be  transferred  in  bulk  to  a  vessel  lying  in 
deep  water. 

It  is  proposed  to  ship  this  trona  to  San  Francisco,  where  an  important  use  for  it 
will  be  found  in  making  borax  from  the  crude  tincal,  or  boracic  acid,  of  Nevada.  It 
has  been  suggested,  also,  that  the  borate  of  lime  (colemanite)  of  Nevada  might  be 
brought  to  Yuma,  and  there  meet  the  carbonate  of  soda  and  produce  borax.  There 
is  a  scarcity  of  fuel  at  this  locality,  but  for  purposes  of  evaporation  the  ardent  rays 
of  the  sun  and  the  dry  air  are  satisfactory  substitutes. 

QYPSUM. 

Arizona  has  enormous  deposits  of  gypsum  both  in  the  northern  and  in  the  southern 
counties.  The  transparent  variety  in  clear  sheets  is  known  to  the  old  Spanish  resi- 
dents as  '^  yeso,''  and  has  been  used  in  place  of  glass  toadmit  light,  while  excluding 
air,  in  the  walls  of  adobe  houses.  In  the  fibrous  foiiu,  with  a  satin-like  luster,  this 
mineral  occurs  sparingly,  and  is  known  as  satin -spar.  But  the  common  and  moat 
abundant  form  or  occurrence  is  the  massive  and  amorphous  variety,  the  massive 
uncrystallized  gypsum,  useful  as  a  fertilizing  material  and  for  the  production  of  the 
quick -setting  cement  known  as  plaster  of  paris.  The  native  massive  gypsum  as 
quarried  out  from  its  beds  contains  20  per  cent  of  water  of  combination,  which 
can  be  driven  off  by  heat,  leaving  a  white  powder  which  has  the  property  of  rapidly 
taking  up  and  combining  with  water  again  so  as  to  set  and  harden. 

At  present  the  uses  of  gypsum  in  Arizona  are  few.  It  will  hardly  pay  to  trans- 
port and  grind  it  for  a  fertilizer,  though  there  is  little  doubt  that  it  might  be  used 
to  advantage  upon  some  of  the  lands.  Mr.  Mosier,  the  enterprising  builder  of  Tuc- 
son, has  mi^e  use  of  the  gypsum  from  the  Sierritas  Mountains  to  prepare  plaster  of 
paris  in  quantity  at  Tucson.  This  plaster  of  paris  was  used  by  him  in  finishing  the 
walls  of  the  interior  of  the  new  cathedral. 

The  occurrence  of  extensive  stratified  de])osits  of  gypsum  in  the  Santa  Rita  Moun- 
tains, about  25  miles  from  Tucson,  was  reported  in  tne  report  for  1896. 

SULPHUB. 

The  demand  for  sulphur  having  notably  increased  since  the  beginning  of  the  war 
with  Spain,  there  have  been  many  inquiries  for  sources  of  sulphur  in  Arizona.  The 
projected  establishment  also  of  works  for  the  manufacture  of  sulphuric  acid  in  Los 
Angeles  has  directed  attention  to  any  deposits  of  free-burning  iron  pyrites  of  large 
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extent  and  near  enough  to  rail  or  water  transportation  to  avoid  any  large  outlay  for 
its  delivery  at  the  works. 

Among  other  sources  the  banks  of  sulphur  reported  to  exist  at  the  head  of  the  Gulf 
of  California,  and  more  accessible  from  Yuma  than  from  any  other  point,  have  received 
special  attention.  It  is  stated  that  these  deposits  form  a  series  ot  low  hills  of  various 
colors,  blue,  red,  green,  and  black,  making  the  hills  conspicuous  objects  for  miles. 
They  rise  from  the  desert  near  the  south  boundary  of  the  eastern  end  of  San  Diego 
County,  Cal.,  about  20  miles  above  the  mouth  of  the  Colorado  River. 

Captain  Polhemus,  well  known  upon  the  Colorado  River,  left  Yuma  early  in  the 
summer  in  the  steamer  JfoAare,  intending  to  fetch  back  to  Y^nma  200  tons  of  the  sul- 
phur for  shipment  to  the  works  at  Ventura,  Cal. 

COAL  IX  ARIZONA. 

Investigations  which  I  have  made  show  that  the  rocks  of  the  true  carboniferous 
period  have  a  wide  extension  and  distribution  over  the  Territory,  even  as  far  west 
as  Tucson.  They  are  largely  developed  in  the  Chiricahua  Mountains,  and  are  thera 
accompanied  by  coal  measures,  with  thick  beds  of  black  carbonaceous  shale  and 
impure  graphitic  coal,  showing  indisputably  the  former  extension  of  the  ancient 
carboniferous  flora  far  westward  of  the  limits  usually  assigned  to  it.  Although 
efforts  have  been  made  to  And  iu  these  carbonaceous  graphitic  beds  some  seams  of 
workable  coal  suitable  for  fuel,  they  have  not  been  rewarded  with  success,  and  the 
question  whether  good  coal  can  be  had  from  these  coal  measures  is  still  unanswered. 
There  have  been  small  quantities  taken  out  as  samples  which  bum  very  well  and 
could  be  claimed  as  hard  anthracite,  but  most  of  the  coaly  mass  carries  a  larffe 
amount  of  ash  and  burns  with  difficulty,  like  the  graphitic  anthracite  of  Rhode 
Island,  which  it  resembles.  One  bed  of  this  material,  about  12  feet,  between  the 
roof  and  floor,  is  a  brilliant-looking  anthracitic  muss  of  graphitic  shale.  It  cer- 
tainly marks  the  horizon  of  a  basin  of  ancient  carboniferous  vegetation  of  large 
extent.  Similar  croppings  are  reported  for  miles  north  and  south.  The  beds  are 
not  horizontal,  but  are  strongly  uplifted  and  plicated. 

Local  intrusions  and  disturbances  may  also  account  for  the  extreme  degree  of 
metamorphism  and  the  conversion  of  the  former  coal  shale  into  a  graphite  anthracite. 

These  carbonaceous  beds  are  believed  to  be  on  the  line  of  the  southern  extension 
of  the  San  Carlos  coal  fields,  so  called.  It  is  reported  that  southward,  in  Mexico,  a 
fair  ctial  is  secured  from  the  southern  extension  of  the  same  mountain  range,  and 
that  it  is  nsed  by  smiths.  Notwithstanding  the  fact.that  the  outcrops  so  tar  opened 
have  not  produced  coal,  I  consider  it  highly  pro'bable  that  at  some  place  upon  this 
coal  horizon  a  good  seam  or  basin  may  be  found.  The  discovery  of  good  mineral 
coal  is  of  such  importance  to  the  people  of  the  Territory  that  special  explorations 
of  the  coal  formations  should  be  undertaken. 

'  If  reports  are  true,  there  are  outcrops  of  good  coal  north  of  the  Gila,  upon  the 
southern  part  of  the  San  Carlos  Indian  Reservation. 

The  existence  of  true  coal  me;vsures  in  the  Chiricahnas  prepares  me  to  lend  cre- 
dence to  these  reports.    I  certainly  advise  an  exploration  of  this  region. 

The  foregoing,  from  my  report  of  1896,  serves  to  introduce  a  copy  of  a  more  formal 
paper  on  the  snoject  which  I  contributed  to  the  pages  of  the  American  Geologist  in 
Jane,  1898. 

authbacitb  coal  in  Arizona.* 

Beds  of  graphitic  anthracite  coal  occur  in  the  mountains  of  the  southeastern  por- 
tion of  ArUona.  They  crop  out  in  considerable  magnitude  in  the  Chiricahua  range 
of  mountains  near  the  bold  summit, known  as  Cochises  Head,  south  of  old  Camp 
Bowie,  and  about  30  miles  from  the  Southern  Pacific  Railroad  at  Teviston.  The 
chief  exposures  are  near  Bridger's  camp,  at  the  head  of  Wood  Creek.  The  beds 
are  there  in  close  association  with  shales,  sandstones,  limestones,  and  massive  con- 
glomerates, in  regular  strata,  resting  upon  dr  against  a  crystalline  gneissic  and 
granitic  foundation.  The  stratified  formations  are  believed  to  be  carboniferous  in 
age,  and  the  coal  is  presumably  a  member  of  the  series,  but  its  exact  relations  strati- 
graphically  have  yet  to  be  satisfactorily  shown.  The  sequence  of  strata  appears  to 
be  conglomerate,  limestone,  sandstone  (quartzite),  black  siliceous  shale,  coal,  shales, 
plntonic  dyke,  gneiss.  The  stratified  formation  attains  a  thickness  of  2,000  feet  or 
more.  The  limestones  are  largely  developed,  and  are  generally  blue  and  but  little 
changed.  They  contain  encrinites  and  here  and  there  brachiopod  shells,  apparently 
Produdus,  Other  portions  of  the  rook  have  been  altered  to  white  subcry stall ine 
beds.  There  is  an  abundance  of  fiint  nodules  and  layers  of  flint.  The  strata  dip 
northward  at  various  angles,  but  generally  less  than  45  degrees. 

*  From  the  American  Geologist,  Vol.  XXI,  June,  1898. 
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^The  coal  beds  crop  out  in  a  ravine.  They  have  not  been  much  explored,  and  some 
of  the  tunnels  in  which  it  is  claimed  that  three  beds  were  cut  have  caved  In  so  as  not 
to  be  accessible,  but  the  great  heaps  of  slaked  coal  and  black  dust  at  the  mouths  of 
such  tunnels  show  that  the  material  was  found  in  quantity.  The  only  accessible 
opening  showed  a  thickness  of  glossy  black  graphitic  anthracite  over  12  feet  in  thick- 
ness. It  reminds  one  of  the  hard  graphitic  anthracite  of  Rhode. Island,  but,  except 
in  selected  specimens,  it  appears  to  carry  more  ash  than  the  Rhode  Island  samples 
and  to  be  even  less  available  for  fuel.  It  is  hard  to  ignite.  The  percentage  of  ash 
is  large,  as  will  be  seen  from  the  following  tabulated  results  of  analyses  made  by  me 
in  the  laboratory  of  the  Arizona  School  of  Mines : 

Analyses  of  AHzona  anthracite. 


Kumber. 

1 

Sp.  gT. 

\ 

1.49  i 
1.73-1.80 
1.76  ; 
1.85 

AAh. 

Combus- 
tible arid 
water. 

Remarks. 

1 

13.20 
30.45 
27.40 
30.00 
22.04 

86.80 
69.55 
72.60 
70.00 
77.96 

Selected  fragments. 

2 

3 

'"'L. 

4 

6 

Black  powder. 

No.  1  had  red  ashes;  No.  2,  white  ash;  No.  3,  white  ash  tinged  with  red;  No.  5, 
red  ash.  All  the  beds  afford  glossy  black,  lustrous,  and .  shining  masses,  but  gener- 
ally in  curved  layers,  and  having  a  graphitic  luster,  except  Nos.  1  and  5.  No.  5  is 
taken  out  of  the  mine  in  a  fine  black  powder. 

It  can  not  be  claimed  that  any  of  this  material  has  much  value  as  a  fuel.  It  may 
be  found  useful  in  some  metallurgical  operations  as  a  deoxidizing  agent,  or  for  lin- 
ing (brasqueiug)  crucibles  and  furnaces. 

The  presence  of  such  large  beds  of  carbonaceous  material  is  significant  of  a  g^eat 
area  of  Paleozoic  vegetation  and  of  shallow  seas  and  coal-formiug  basis  analogous 
to  those  of  the  coal  measures.  If,  as  I  confidently  expect,  farther  investigations 
shall  show  that  these  graphitic  anthracites  are  metamorphosed  coal  beds  of  carbon- 
iferous age,  our  present  ideas  of  the  westward  extension  of  the  flora  of  that  period 
will  require  great  modification. 

There  are  many  evidences  in  southern  Arizona  of  shallow  seas  in  Paleozoic  time, 
and  of  great  tidal  currents,  and  of  extensive  shore  lines.  Coarse  conglomerates  of 
well-ronnded  pebbles  of  Paleozoic  age  abound  in  the  Santa  Ritas,  in  the  Santa 
Catalinas,  in  the  Babioquirari,  and  other  mountain  ranges,  and  in  the  low  hills  of 
Arivaca,  south  of  Tucson,  and  near  the  boundary  of  Mexico. 

Qnartzites — probably  Cambrian — are  a  striking  feature  of  some  of  the  mountala 
ranges  between  Tucson  and  the  gulf  coast  of  Sonora. 

PETROLEUM. 

There  are  no  springs  or  outflows  of  petroleum  yet  known  to  exist  in  Arizona. 
In  December,  1896,  the  discovery  of  a  variety  of  petroleum  was  announced  at  St. 
Davids,  in  Cochise  County.  While  boring  for  water  at  this  place  a  dark  substance, 
having  about  the  consistency  of  molasses,  was  found  at  a  depth  of  290  feet.  This 
substance,  supposedly  a  variety  of  rock  oil  or  petroleum,  was  yellowish  in  color, 
and,  it  is  reported,  was  found  to  be  combustible,  but  samples  have  not  been  re- 
ceived at  the  School  of  Mines  and  nothing  more  definite  than  the  above  can  be 
stated  at  this  time. 

Some  parties,  including  Mr.  McKay,  of  Tucson,  who  were  prospecting  for  coal  in  the 
dark-colored  shales  (coal  measures?)  of  the  Santa  Ritas  east  of  Rosemont,  took  out 
masses  of  slaty  rock  which  had  the  odor  of  petroleum.  Samples  submitted  to  me 
gave  evidence  of  a  very  small  quantity  present,  for  oil  could  be  distilled  from  it  in 
a  tube. 

TUNGSTEN, 

An  important  discovery  of  tungsten  ore  has  been  made  in  the  Dragoon  Mountains, 
at  Russelsville,  about  6  miles  north  of  Dragoon  Station,  on  the  Southern  Pacific 
Railroad.  This  ore  is  the  variety  of  wolframite  known  as  hubnerite,  being  a  tung- 
Btate  of  manganese.  It  is  valuable  for  the  manufacture  of  tungsten  steel,  an  alloy 
which  has  peculiar  properties.  Several  claims  have  been  located  and  are  now  being 
developed.  Several  shipments  of  hand-soi-ted  ore  have  been  made  to  Philadelphia. 
The  mineral  occurs  irregularly  in  the  midst  of  quartz  veins  traversing  granite. 
8ome  of  these  veins  are  only  a  few  inches  wide ;  others  are  2  or  3  feet  wide.    The 
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habnerite  rarely  extends  from  one  side  of  a  vein  to  the  other;  it  is  generally  in  iso- 
lated patches  in  the  center.  It  is  a  remarkably  pure  article,  free  from  noxious,  sub- 
stances,  and  in  mnch  demand. 

VI. — MarblG;  Onyx,  Building,  and  Ornamental  Stone. 

MARBLE. 

The  resources  of  the  Territory  in  white,  black,  and  mottled  marbles  are  great,  but 
for  the  present  the  cost  of  hauling  and  transportiug  by  rail  to  markets  preclude  the 
development  of  the  beds  except  on  a  moderate  scale  for  local  cousumption.  tiiiOf 

The  industry  of  making  cemetery  monuments  has  already  been  established  in 
Tucson.  The  marble  is  brought  from  quarries  in  the  Santa  Rita  Mountains  some  20 
miles  east  of  the  city.    It  is  chiefly  white  with  blue  veins,  and  it  takes  a  good  polish. 

Fine-grained  black  marble  of  excellent  quality  has  been  brought  in  by  Mr.  W.  B. 
MacCieary,  of  Tucson,  to  the  museum  of  the  School  of  the  Mines.  The  beds  are 
not  yet  opened,  but  will  no  donbt  supply  good  blocks  of  this  desirable  marble. 

Some  remarkably  fine  white  statuary  marble,  in  large  masses,  was  noted  by  me  on 
the  northeastern  side  of  the  Santa  Cataliuas,  on  Mar1)le  Peak.  It  has  not  been 
explored.    The  grain  and  texture  are  excellent. 

Fine  variegated  and  brecciated  marbles  are  found  cropping  out  on  the  slope  of  the 
hill  at  the  Total  Wreck  mine,  in  the  eastern  spur  of  the  Santa  Ritas.  This  is  easily 
accessible,  and  would  add  greatly  to  the  beauty  and  variety  of  any  decorative  mar- 
ble work. 

No  especial  search  has  yet  been  made  for  ornamental  varieties,  and  the  demand  for 
decorative  slabs,  panels,  and  mantels  has  not  yet  grown  sufficiently  in  the  land  of 
adobe  houses  to  justify  great  attention  to  the  development  of  quarries. 

ARIZONA  ONVX  MARBLE. 

The  increasing  production  and  exportation  of  the  unusually  beautiful  onyx  mar- 
ble found  upon  Big  Bug  Creek,  in  Yavapai  County,  deserves  special  notice.  The 
deposit  covers  some  200  acres,  and  has  become  the  property  of  the  Aiizona  Onyx 
Company.  It  is  about  2G  miles  from  Prescott,  in  the  vicinity  of  Mayers  Station,  on 
the  stage  road  from  Prescott  to  Phcenix. 

Prof.  George  P.  Merrill,  of  the  United  States  National  Museum,  says  of  this  stone 
that  ''it  is  traversed  parallel  with  the  planes  of  the  deposition  by  wavy  bands  of 
color  in  all  shades  of  amber,  white,  ocher  yellow,  deep  ocherous  red,  and  green  of  a 
most  beautiful  emerald  shade."  He  likens  this  onyx  to  that  of  Mexico,  which  it 
resembles,  but  he  considers  the  Arizona  stone  to  be  vastly  superior  to  that  now  sent 
into  onr  markets  from  the  Mexican  quarries. 

A  deposit  on  Cave  Creek  has  been  opened  and  worked  by  Pha?nix  capital,  under 
an  organization  known  as  the  Phnenix  Onyx  Company.  The  following  description 
has  been  furnished : 

The  onyx  quarry  is  located  at  Cave  Creek,  45  miles  northeast  of  Phoenix.  Mr.  B. 
Heyman,  the  owner  of  the  mine,  started  a  plant  here  last  year  for  the  purpose  of 
cutting  and  polishing  the  onyx,  but  through  dissatisfaction  and  incompetency  of 
people  employed  he  concluded  to  close  down  until  practical,  competent  onyx  men 
could  be  found.  The  mine  covers  20  acres  on  a  side  bill,  and  it  is  found  in  decom- 
posed limestone,  in  bowlders  varying  in  size  from  2  or  3  to  25  and  30  cubic  feet. 
Large  pieces  can  be  found,  but  not  of  so  tine  quality.  The  onyx  is  brought  to 
Phcenix  in  the  rough  and  cut  in  any  form  desired  by  gang  saws,  the  same  as  used  in 
cutting  marble.  Then  it  is  placed  upon  a  rubbing  bed  from  7  to  10 feet  in  diameter; 
then  taken  and  honed  down,  afterwards  being  put  under  a  polishing  machine.  Mr. 
Heyman  has  shown  samples  of  the  onyx  taken  from  his  mine  to  New  York  dealers 
who  are  exports,  and  all  have  pronounced  it  the  finest  grade  of  onyx  yet  produced 
in  this  country.  The  variety  of  colors  are  numerous  and  very  beaj/tiful.  The  onyx 
used  in  the  counter  of  the  Auditorium  annex  in  Chicago  was  taken  from  this  mine. 
There  is  a  very  handsome  fonntain  in  Mr.  Hudson's  drug  store  of  this  city,  also  a 
counter  at  the  Wave  confectionery,  covered  with  this  onyx.  Mr,  Heyman  has 
received  orders  for  several  carloads  squared  oif  for  shipping,  but  on  account  of  the 
loss  in  squaring  he  decided  not  to  ship  in  that  manner. 

LITHOGRAPHIC  STONE. 

A  compact  amorphous  lime  rock  has  been  prospected  with  view  to  its  utilization 
for  lithography.  Its  value  for  such  purposes  depends  not  only  upon  the  texture  and 
adaptation  to  absorption  of  water  and  faulty  ink,  but  upon  the  size  and  homo- 

feneity  of  the  blocks.    The  results  of  the  trials  of  the  material  obtained  at  Big  Bug 
ave  not  been  reported. 
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CHALCHIHUITL  TURQUOISE. 

Several  localities  of  this  oriiatuental  stone  or  ^em  are  known  in  Arizona.  The  two 
most  important  are  one  in  Mohave  County  and  the  other  in  the  Dragoon  Monntains. 
At  hoth  these  places  there  are  ancient,  prehistoric  excavations  made  hythe  aboriginal 
races  in  search  of  the  ^eni  known  to  them  as  **chalchihiiitl."  They  prized  this  gem 
most  highly,  and  it  appears  to  have  been  known  and  valued  all  over  the  region  for- 
merly so  thickly  occupied  hythe  prehistoric  peoples  in  New  Mexico  and  Arizona  and 
Bonthward  in  Mexico,  even  to  and  perhaps  beyond  the  ancient  Aztec  capital.  Monte- 
zuma h<>ld  the  ohalchihuitl  in  hi^h  esteem.  He  showed  great  favor  to  the  royal 
home  of  Spain  by  sending  four  chadchihuitl  stones  as  a  present  through  Cortez. 

The  presence  of  fragments  of  this  gem,  or  small  ornaments  made  of  it,  in  ancient 
ruins  and  places  of  Bepultnre  in  places  widely  separated,  together  with  the  far  dis- 
tant points  at  wljich  veins  of  it  were  worked,  show  the  universality  of  the  apprecia- 
tion of  the  gem.  So  also  the  high  appreciation  in  which  the  gem  is  held  at  the  present 
time  by  the  Navn  joes,  the  Znuis,  and  other  tribes  of  Pueblo  Indians  shows,  or  at  least 
indicates,  that  the  Pueblo  tribes  of  to-day  are  the  living  representatives  of  the  peo- 
ple who  dwelt  in  cities  along  the  Salt  River  and  Gila  valleys. 

BUILDING   STOXE. 

Granites,  porhyries.  sandstones,  limestones,  marbles,  tufas,  and  other  building 
stones  and  materials  tor  building  abound  in  Arizona. 

The  sandstones  of  Flagstaff  nnd  the  tufas  of  Tucson  have  been  ntilized.  The 
Tlagstaff  and  other  quarries  on  the  line  of  the  Atlantic  and  Pacific  Railroad  have 
supplied  red  sandstone  and  freestone  of  excellent  quality  and  grain  for  important 
buildings  in  Pha»nix  and  elsewhere.  The  white  tufas  of  Tucson  have  been  used  in 
the  construction  of  the  University  dormitory  and  for  a  private  residence  with  great 
success.  This  material  is  excellent  for  building  purposes.  It  is  easily  quarried  and 
out  to  dimension  blocks.  It  has  no  perceptible  rift,  being  homogeneous,  and  thns 
chips  well  in  any  direction.  The  fracture  is  conchoidal.  It  does  not  crumble.  It 
is  porous,  a  bad  conductor  of  heat,  and  is  durable  and  does  not  discolor. 

LIMESTONE  CEMENTS. 

As  with  building  stones,  so  with  limestones  suitable  for  making  lime  for  mortar — 
they  are  abundant  and  accessible  at  nearly  all  points  where  they  are  needed.  At 
Tucson  good  lime  is  burned  in  the  Tucson  Mountains  a  few  miles  west  of  the  city. 

At  Tempe  there  is  a  limest<«ne  which  makes  an  excellent  hydraulic  lime  mortar. 
It  is  believed  that  abundant  deposits  of  material  suitable  for  the  manufacture  of 
hydraulic  cement  can  be  found  among  the  many  varieties  of  volcanic  ejecta  dis- 
tributed through  the  mountains.  There  are  remarkable  examples  of  natural 
cemented  breccias  and  conglomerates  in  the  Bradshaw  Mountains  and  elsewhere. 

The  caliche,  which  crops  out  along  the  mesas  and  gravelly  deposits,  makes  a 
troug  mortar  when  burned  and  mixed  with  sand. 

8ILICIFIBD  WOOD. 

The  finest  and  largest  specimens  of  silicified  wood  in  the  known  world  are  obtained 
at  Chalcedony  Park,  near  Holbrook,  Apache  County.  Ariz.  Whole  trnnks  of  trees 
and  stumps  with  portions  of  the  roots  are  found  there  converted  into  stone  as  dense  and 
hard  as  the  finest  agate.  Every  cell  and  fiber  of  the  former  wood  is  preserved  in 
stone.  The  specimens  are  often  called  **agatized  wood''  and  also  "petrified  wood." 
A  forest  of  trees  appears  to  have  been  entombed  in  the  rocks  and  to  have  been  pre- 
served by  a  slow  process  of  replacement  by  silica  from  solutions  permeating  the  beds. 
Subse(|uently  the  surrounding  sediments  have  been  washed  away,  while  the  enduring 
fossilized  trees  remained. 

Tons  upon  tons  of  specimens  have  l>een  taken  away  from  the  locality  by  collectors 
and  dealers.  A  large  quantity  was  shipped  to  Sioux  Falls,  S.  Dak.,  to  the  large 
establishment  founded  there  by  the  Drake  Company,  James  H.  Drake,  president,  iSr 
cnttingand  poliMhiug  the  granites  and  porphyriesof  the  Northwest  for  architectural 
decorative  work.  Sections  of  these  trees  4  feet  in  diameter  and  large  enough  for 
tops  of  tables  were  cut  and  polished.  Many  specimens  were  shown  at  the  New 
Orleans  Exposition  and  at  the  Pnris  Exposition  in  1889,  where  they  were  greatly 
admired  for  the  perfect  preservation  of  every  detail  of  structure  of  the  wood,  for  th© 
very  high  polish,  and  for  the  exquisite  interblending  of  colors  in  the  mass,  dae  to 
the  presence  of  various  oxides  in  the  original  silicifying  solutions. 

The  silicified  woods  of  this  locality  in  Arizona  were  first  made  known  to  the  world 
through  the  collection  of  M.  Jules  Marcon,  the  geologist  of  the  thirty-fifth  parallel 
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Whipple's)  survey,  for  a  railroa<l  route  to  the  Pacific  Ocean.  (Vide  Volume  III  of 
the  Lnited  States  Pacific  Railroad  Surveys.)  The  writer  had  the  fii^t  specimen 
cut  and  polished  from  this  collection  in  1855.  For  a  notice  of  the  objects  shown  in 
Paris  in  1889  reference  may  be  made  to  the  reports  of  the  United  States  Commfs- 
eioners  (1889),  Volume  I,  page  414. 

For  this  exhibit  of  Arizona  fossil  wood,  or  '^agatized  wood,"  the  exhibitor,  the 
Drake  Company,  received  a  gold  medal. 

Very  interesting  specimens  of  silicitied  wood  occur  in  quantity  upon  some  of  the 
mesas  bordering  the  Colorado  River,  especially  upon  the  mesas  of  the  desert  west  of 
the  Colorado  near  the  Vallecito  and  Sun  Felipe  in  California.  So,  also,  silioihed  fossils 
may  ha  found  upon  the  same  mesas  in  transported  pebbles  from  the  upper  country. 
In  several  localities  fossils,  such  as  shells  and  corals  of  ancient  Paleozoic  time,  are 
completely  silicitied  in  the  midst  of  the  limestone  by  which  they  are  inclosed. 

VIL—Water. 

Water  in  Arizona  is  the  mineral  of  prime  importance.  Without  it  industry  and 
life  cease.  Where  it  is  abundant  its  value  is  not  appreciated.  There  are  but  few 
localities  in  the  Territory  where  this  statement  can  apply.  There  are  few  or  no 
localities  where  water  is  superabundant.  Yet  there  are  times  and  seasons  when 
streams  are  overflowing  and  the  precious  fluid  runs  to  waste,  it  is  the  province  of 
the  engineer  to  prevent  such  waste.  Storage  reservoirs  where  the  streams  are  bom 
give  the  remedy— not  one  reservoir,  but  many,  and  in  every  canyon  and  ravine  along 
which  the  floods  roll  during  the  rainy  season.  A  system  of  small  reservoirs  will  not 
only  save  up  the  water  for  tha  dry  season,  but'  will  go  far  toward  preventing 
deAtructive  floods. 

Another  source  of  water  for  arid  valleys  and  plains  is  found  in  the  underground 
streams.  Where  there  is  a  constant  flow  in  sight  above  the  surface  we  rarely  take 
thought  of  the  saturated  condition  of  the  gravel,  sand,  and  bowlders  forming  the 
bed  of  the  valley.  In  many,  and  perhaps  all,  of  the  dry  river  beds  and  great  washes 
which  are  only  now  and  then  filled  with  water  rushing  madly  down  the  valley,  and 
After  a  few  hours  become  dry  again,  we  may  confidently  look  for  an  underground 
flow.  And,  again,  another  source  of  water  is  in  the  stratiBcation  of  permeable  sedi- 
ments covered  by  those  which  water  can  not  permeate.  Such  conditions,  with  a 
proper  source  of  water,  may  give  water  by  boring  through  the  impermeable  bed  into 
those  below  which  are  water  bearing,  and  thus  give  wells  in  which  water  will  run 
to  and  above  the  surface,  such  conditions  as  were  found  at  Artois,  in  France,  from 
-which  we  get  the  name  artesian. 

There  are  not  many  examples  of  the  true  artesian-well  conditions  and  flowing 
weUs  in  Arizona.  One  at  the  mouth  of  the  Verde  River,  in  the  Salt  River,  was  bored 
there  by  a  soldier  with  improvised  tools,  but  he  obtained  water  at  a  depth  of  500 
feet.  There  have  been  several  successful  borings  of  moderate  denth  in  the  valley  of 
the  San  Pedro  above  Benson,  where  there  are  thick  beds  of  rea  clay  under  which 
water  flows.  A  well  recently  bored  by  Mr.  Gould  on  his  rancho  gave  a  good  flow  of 
water  from  a  depth  of  3(X)  feet.  There  are  upward  of  25  flowing  wells  in  the  valley 
near  St.  David. 

For  the  purpose  of  giving  a  somewhat  connected  view  of  the  natural  and  artificial 
sonrces  of  water  for  Arizona,  I  have  compiled  freely  the  following  notes  and  figures 
ftom  the  reports  of  the  county  commissioners : 

YUMA  COUNTY. 

Commissioner  of  Yuma  County  writes: 

*'  Water  supply, — The  original  source  of  water  supply  is  comprised  in  the  fall  of 
rain  and  snow  in  Arizona  and  the  States  and  Territories  north  and  northeast  of  it. 
Where  the  fall  is  greater  than  the  evaporation  the  water  eventually  finds  its  way  to 
rivers  and  streams  that  drain  the  mountain  regions  by  seepage,  percolation,  and  sor- 
face  flow.     It  may  also  be  taken  from  springs  and  wells  fed  similarly. 

"Water  occurs  in  any  portion  of  the  Gila  and  Colorado  valleys  at  a  depth  of  from 
12  to  25  feet,  bnt  of  course  the  quantity  thus  obtained  is  insufficient  for  extensive 
irrigation. 

"Bnt,  withal,  the  supply  upon  which  the  settlers  are  forced  to  place  reliance  is 
the  inexhaustible  volnme  that  during  high  water  passes  along  the  channels  of  the 
Gila  and  Colorado  rivers  to  the  sea.  The  drainage  of  much  of  Nevada,  Utah,  Colo- 
rado, and  all  of  Arizona  finds  lodgment  in  the  Colorado  throughout  its  1,200  miles 
of  channel.  An  admirable  feature  in  this  connection  is  the  peculiarity  of  reaching 
its  highest  dimensions  in  the  months  of  .June  and  .July,  the  very  time  when  other 
streams  are  low.  But  it  must  be  said  that  there  is  sufficient  at  ail  times  to  irrigate 
every  acre  of  land  tributary  to  it.  The  river  supply  at  the  season  of  irrigation  is 
greater  than  that  of  all  the  utilized  streams  of  California  combined. 
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"The  Gila  at  certain  annua]  periods  spreads  to  close  npon  2  miles,  where  the  sor- 
tace  contonrso  permits,  with  an  average  depth  of  4  feet.  lu  June,  July,  and  August, 
for  40  miles  from  its  mouth,  it  is  either  very  low  or  absolutely  dry,  although  con- 
siderable running  water  can  always  be  found  along  the  bed  rock.  It  happens  tre- 
quently  that  where  reefs  of  rock  cross  the  river  the  water  comes  to  the  surface,  only 
to  disappear  again  when  the  barrier  is  passed.  An  excellent  site  for  storing  enor- 
mous bodies  of  water  has  been  surveyed  by  a  competent  eugineer,  the  location  being 
in  the  Gila  Valley,  a  few  miles  east  of  the  county  line,  in  Maricopa  County.  The 
hoarding  capacity  is  in  every  way  equal  to  furnishing  irrigation  facilities  for  the 
entire  lower  Gila  Valley  as  well  as  the  outlying  mesas  and  higher  plains,  while  the 
construction  will  not  be  attended  with  unusual  difficulties;  nor  would  the  cost  prove 
excessive  in  comparison  with  the  increased  value  of  the  lands,  large  portions  of 
which  are  now  worthless.  Such  works  would  effectually  obviate  the  disheartening 
effects  of  the  sinking  of  water  to  bed  rock  in  summer,  for  the  amount  saved  during 
high  water  that  would  otherwise  have  gone  to  waste  would  furnish  the  means  or 
livlihood  to  a  large  population,  as  against  the  present  meager  number. 

''The  Colorado  and  Gila  are  included  among  the  most  prominent  streams  of  the 
Pacific  Coast  and  afford  more  than  sufficient  irrigation  capacity  for  the  cultivation. 
of  the  more  than  242,000  square  miles  of  mountainous  country,  while  the  latter  also 
drains  an  immense  surface  very  similar  topographically.  Thus  it  can  easily  be  seen 
that  water  is  superabundant.  Whether  the  Government,  with  an  overflowing 
Treasury  and  command  over  the  most  advanced  engiueering  skill  of  the  times,  wiu 
utilize  to  the  best  advantage  what  is  placed  before  it  or  not,  is  a  question  that  can 
be  answered  only  by  itself. 

TR  ANSPO  KTATIOX. 

"An  important  factor  in  connection  with  the  early  ripening  of  horticultural,  viti- 
cultural,  and  agricultural  products  is  the  question  of  easy  and  rapid  conveyance  to 
prominent  market  centers  east  and  west.  The  Southern  Pacihc  Railroad,  one  of  the 
largest  transcontinental  linos  in  America,  passing  through  the  city  of  Yuma,  runs 
through  the  Gila  Valley  as  far  as  Adonde,  a  station  some  30  miles  east  of  Yuma.  It 
then  passes  upon  the  mesas  south  of  the  Gila,  the  track  extending  upon  an  average 
not  more  than  5  miles  from  the  river  until  the  county  line  is  reached.  Thus  is 
afforde<l  convenient  egress  from  any  section  of  the  valley  and  direct  communication 
from  thence  to  all  parts  of  the  United  States. 

"Other  roads  have  been  surveyed  along  both  sides  of  the  river.  Construction  is 
already  commenced  on  the  direct  broad-gauge  route  from  San  Diego  to  Yuma,  and 
will,  it  is  expected,  be  continued  from  the  latter  town  to  Doming,  N.  Mex.;  but 
nothing  decided  or  definite  can  be  advanced  as  to  the  time  of  completion. 

"The  Colorado  River,  being  navigable,  affords  easy  transportation  by  the  largest 
river  steamers  northward  from  Yuma  to  the  Needles,  where  connection  is  made  with 
the  Atchison,  Topeka  and  Santa  Fo,  thence  on  to  the  Grand  Canyon  of  the  Colorado, 
and  southward  from  Yuma  to  the  Gulf  of  California. 

"Canals. — Of  the  several  lar^e  irrigation  canals  operating  in  Yuma  County  only  a 
few  are  completed.  The  remainder,  while  only  partly  finished,  are  nevertheless  in 
a  position  to  meet  the  requirements  of  many  acres  of  bt^ttom  and  valley  lauds,  with 
the  promise  of  extending  their  range  of  usefulness  to  many  times  as  much  again. 
Almost  all  head  at  some  point  or  other  upon  the  Gila  River,  and  are  mostly  ccmnned 
within  the  environs  of  the  valley  bearing  the  same  name.  Canal  building  is  of  com- 
paratively recent  origin  in  the  couuty.  A  few  years  since  the  fertile  valleys  were 
almost  literally  destitute  of  human  inhabitants,  while  to-day  it  is  safe  to  say  that 
every  acre  of  valley  land  along  the  line  of  the  canals  has  been  filed  upon,  not  to 
mention  considerable  mesa  land  taken  up  aloug  the  line  of  their  projected  extensions. 

"The  names  of  the  most  prominent  waterways,  together  with  the  length,  carrying 
capacity,  estimated  cost,  and  numberof  acres  tributary  to  each,  are  given  herewith: 


Name  of  canal. 


Length.  '  Capacity. 


I 


Mohawk . . 
Redondo . . 
Farmers  .. 
Sonth  Gila 

Purdy 

Contreras . 
Sannders.. 

Arabv 

Antelope... 
Toltec 

Total 


Miles 
35 
5 
13 

3 


Inchet. 

11,000 
400 
5.000 
8,000 
9,000 
3,000 
5,000 
3,500 
2,000 

30,000 


120i 


76,900 


Estimated    Reclaim- 
cost,  able. 


$150,000 
8,000 
15,000 
45,000 
25,000 
9.000 
25.000 
35,000 
10,000 
15,000 


Acreg. 
40,000 
1,500 
10,000 
12,000 
7,000 
2.000 
4,000 
2,000 
2,500 


337,  000 


81,000 
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**  In  the  event  of  the  completion  of  the  above-described  vrorks  in  accordance  with 
the  origiual  plans  of  the  projectors^  the  total  length  would  reach  241  miles,  reclaim- 
ing 267,000  acres  of  bottom,  valley,  and  mesa  land,  at  an  estimated  cost  of  $1,318,000. 

•*  The  *  duty'  of  water  is  not  constant,  but  varies  according  to  the  locality.  The 
quantity  oseil  per  acre  under  the  lower  Gila  Valley  canals  is  rated  at  about  one- 
third  of  an  inch.  It  should  be  explained  that  but  little  of  the  land  has  been  irri- 
gated earlier  than  three  years  ago,  and  being  virgin  soil  requires  more  water  than 
will  be  necessary  durin<<  the  coming  seasons.  For  this  reason  it  is  fair  to  assume 
that  the  'doty'  per  inch  will  be  materially  increased. 

'^It  may  be  stated  incidentally  that  by  irrigation  the  fertilization  of  land  fluctu- 
ates according^to  the  nature  and  quantity  of  the  silty  matter  deposited  upon  it  by 
the  water;  and  this,  it  is  estimated,  is  from  30  to  100  per  cent.  Both  the  Gila  and 
the  Colorado  are  especially  rich  in  such  matter,  and  tnerefore  the  constant  fertili- 
zation affected  through  the  operating  canals  renders  any  further  enrichment  of  the 
soil  superfluous,  useless,  and  unnecessary. 

*'  Rirers. — The  Gila  River,  though  second  in  size  to  its  mighty  rival,  the  Colorado, 
is  destined,  for  the  present  at  least,  to  flgure  far  more  prominently  in  the  solution  of 
the  problem  of  redeeming  and  making  valuable  to  the  husbandman  the  immense 
bodies  of  hitherto  arid  and  valueless  land  tributary  to  it. 

"The  (lila  drains  a  vast  territory.  Rising  in  the  western  part  of  New  Mexico,  it 
flows  in  a  nearly  westerly  direction  through  the  entire  Territory  of  Ari^oua.  Its 
northern  and  eastern  sources  are  among  mountains  covered  for  several  months  in  the 
year  with  snows  of  varying  depths,  the  melting  of  which,  added  to  the  many  natural 
springs  emptying  into  it  at  different  points,  form  a  considerable  river  long  before  it 

f asses  throagh  Gra^iam  County.  It  enters  the  Gila  Valley  some  few  miles  above 
'lorence :  thence  for  nearly  800  miles  it  winds  through  the  now  famous  Gila  Valley, 
eventually  merging  into  the  larger  stream  at  the  village  of  Yuma.  The  total  length 
of  the  river  is  650  miles.  Before  reaching  the  eastern  boundary  of  Yuma  County  it 
is  fed  by  numerous  rivers,  among  the  most  important  being  the  San  Pedro,  a  stream 
rising  near  the  line  between  Sonora,  Mexico,  and  Arizona.  Along  the  course  of  this 
tributary  the  rainfall  is,  perhaps,  greater  than  elsewhere  in  Arizona,  being  estimated 
at  24  inches  yearly. 

"Another  noble  tributary  is  the  8alt  River,  in  itself  a  large  stream,  having  its 
head  waters  in  the  White  Mountains.  It  enters  into  the  Gila  some  distance  below 
Phoenix.  An  important  adjunct  toward  increasing  the  volume  of  the  Salt  River  is 
the  heavy  rainfall  about  Prescott,  amounting  during  the  last  ten  years  to  an  average 
of  15.18  inches  annually. 

"Other  rivers,  like  the  Agua  Fria,  Hassayampa,  and  the  Santa  Cruz,  bring  down 
further  supplies  drained  from  the  heavily  timbered  mountain  regions  traversed  by 
them  in  the  north,  and  from  the  mountainous  regions  of  the  south. 

''Thus  for  the  major  portion  of  the  year  the  Gila  carries  a  large  stream,  more  than 
sufficient,  in  fact,  to  irrigate  a  domain  princely  in  extent.  None  of  the  rivers  so  far 
touched  npon,  however,  are  navigable. 

"The  Colorado  River  is  formed  by  the  union  of  the  Green  and  Grand  rivers.  The 
former  rises  in  Wyoming,  the  latter  in  Colorado.  From  their  juncture  the  stream 
takes  the  name  of  the  Colorado,  and,  following  a  generally  southerly  course,  empties 
into  the  Gulf  of  California.  The  entire  length,  including  tributaries,  is  over  1,200 
miles.  It  flows  during  the  low- water  period  at  a  rate  not  exceeding  4  miles  per 
hour,  although,  of  course,  the  speed  is  very  much  greater  when  the  river  is  high. 
Among  its  principal  feeders  are  the  Kio  San  Juan,  the  Colorado-Chiquito,  the  Bill 
Williams  Fork,  and,  flnallv,  as  already  explained,  the  (lila. 

"The  Colorado  constitutes  the  entire  western  boundary  of  Yuma  County,  its  total 
length  between  the  Sonora  line  and  the  Bill  Williams  Fork,  the  latter  forming  its 
noithern  boundary,  separating,  as  it  does,  the  counties  of  Yuma  and  Mohave,  being 
about  235  miles.  It  is  navigable  for  nearly  650  miles  from  the  Gulf  of  California  to 
the  Virgin  River  by  steamers  registered  and  licensed  through  the  cnstoniH  district 
of  Paso  del  Norte.  The  river  is  capable  of  afl'ording  at  all  periods  an  almost  incred- 
ible amount  of  water  for  irrigation  purposes, sufli<ient,  in  fact,  to  bring  hundreds  of 
scjuare  miles  of  fertile  lands  on  each  side  of  the  river  under  cultivation,  besides 
supporting  an  enormous  population. 

**Land$  and  #<n/«.— Within  the  limits  of  Yuma  County  there  are  large  aggregations 
of  Government  land.  The  majority  of  the  most  favorably  situated  in  the  valleys 
were  the  tirst  taken,  the  early  pioneers  occupying  the  tra<ts  nearest  the  riveis,  for 
the  reason  that  they  could  be  more  cheaply  irrigated.  The  mesas  are  for  the  most 
part  unoccupied,  although  they  comprise  much  of  the  most  desirable  land,  such 
especially  as  are  adapted  to  the  growth  of  the  citrus  and  other  semitropical  fruits. 
Water  can  not  easily  be  brought  upon  them  on  account  of  their  elevation  above  the 
river  bed.  Canals  capable  of  carrying  sufficient  water  for  irrigation  would  entail 
comparatively  heavy  expense,  because  many  miles  must  necessarily  be  constructed 
before  the  water  can  be  brought  to  the  surface.    Such  outlay  would  prove  too 
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expensive  for  the  slender  resources  of  the  average  settler,  and  so,  as  matters  stand, 
they  lie  idle  under  the  rays  of  a  semitropical  sun  untouched  by  the  spade  and  plow. 
This  condition  of  things,  however,  can  not  long  continue.  Neither  physical  nor 
topographical  ditliculties  exist  that  can  not  be  surmounted  by  the  expenditure  of  a 
reasonable  amount  of  capital,  and,  consequently,  it  is  only  a  matter  of  time  when 
the  completion  of  works  of  this  character  will  be  effected  by  private  oorporationsy 
or,  better  still,  by  the  Government. 

"It  may  safely  be  assumed,  in  view  of  what  has  just  been  said,  that  the  large 
bodies  of  available  agricultural  land  are  confined  to  the  valleys  of  the  Gila  and 
Colorado,  and  also  to  the  comparatively  level  plains  stretching  from  the  Gila  Kiver 
to  the  Mexican  line.  , 

"  The  Gila  Valley. — The  Gila  Valley  is  by  far  the  most  important  of  the  two  from 
an  agrarian  stan«lpoiut.  It  extends  from  the  Gila  Canyon,  near  the  junction  of  tb# 
San  Pedro  River,  westerly  to  the  east  bank  of  the  Colorado,  a  distance  slightly 
exceeding  250  miles.  That  portion  of  it  situated  in  the  county  of  Yuma  known  as 
the  'Lower  (iila  Valley'  is  aboat  100  miles  long  by  from  2  to  10  mile^  wide,  all  of 
which  is  susceptible  of  profitable  cultivation.  The  river  from  which  it  takes  its 
name  cuts  the  valley  in  two.  Its  watershed  extends  some  30  miles  north  and  upward 
of  50  south  of  its  channel,  the  land  from  either  extreme  inclining  more  or  less 
rapidly  toward  the  stream.  The  Gila  traverses  a  marvelonsly  fertile  country,  very 
great  in  extent  and  splendidly  adapted  to  the  cultivation  of  nearly  all  the  products 
of  the  temperate  and  semitropic  zones,  besides  many  of  the  fruits  common  in  the 
tropics.  Nor  is  this  longer  a  matter  of  idle  speculation,  for  flourishing  ranches  in 
various  portions  of  the  valley,  drawing  water  from  several  important  canals,  amply 
demonstrate  the  magniticent  results  that  will  ensue  should  the  water  snpply  be 
equitably  distributed  and  rendered  permanent  and  adequate  through  appropriate 
storage  systems. 

''The  following,  taken  from  that  excellent  work,  the  Handbook  t'O  Arizona,  by  R. 
J.  Hint-cm,  alluding  to  the  valley  in  questiou,  is  interesting  and  accurate: 

''  'This  consists  of  a  broad  expanse  of  tillable  valley  land,  sometimes  overflowed 
by  the  river,  which  is  at  times  '  uiighty  nncertain,'  and  a  steep  range  of  volcanic 
hills  coming  close  to  the  highways  for  a  dozen  miles  or  so,  hot,  neavy,  sandy.  It  is 
hardly  fair  to  say  sandy,  as  it  is  really  a  friable,  alluvial  loam,  of  grayish  hue  and 
loose  texture.  Several  ranches  are  passed,  showing  that  the  Gila  bottom  is  oalti- 
vable.  With  irrigation,  every  square  mile  of  the  Gila  Valley  is  capable  of  produc- 
ing prolific  crops  of  grains  and  semitropical  fruits,  as  well  as  cotton  and  su^ar  in 
great  abundance.  The  river  is  able  to  furnish  all  the  water  needed  and  a  good  deal 
more.  It  would  take  no  very  great  skill  in  engineering  and  not  a  very  large  som  of 
money  either  to  construct  reservoirs  or  lakes  in  which  to  receive  and  store  the  over- 
flow.  There  are  natural  basins  or  dry  lakes  into  which  by  simple  means  the  water 
could  be  conveyed.' 

"The  lands  situated  in  and  about  the  Gila  Valley  may  conveniently  be  classified 
as  follows:  (1)  The  bottom  or  overflowed  lands;  (2)  slightly  higher  valley  lands  not 
subject  to  overflow;  (3)  mesas  or  sloping  uplands;  (4)  high,  but  comparatively  level 
plains;  (5)  mountains. 

**  The  holtom  and  higher  lands. — The  bottom  lands,  as  well  as  those  slightly  higher, 
stretch  along  either  side  of  the  Gila  River  for  varying  distances  north  and  south 
until  they  meet  the  more  elevated  mesas  which  rise  from  the  valley.  The  bottoms 
lie  directly  along  the  river  and  are  subject  to  inundation  annually.  Immediately 
following  the  subsidence  of  the  waters  the  local  Indians  were,  in  former  times, 
accustomed  to  plant  corn,  pumpkins,  melons,  and  other  vegetables.  These  sprang 
into  maturity  with  startling  rapidity,  rarely  failing  to  yield  bountifully  witbont 
additional  irrigation.  The  custom  is  occasionally  followed  by  resident  farmers  to 
this  day  with  excellent  results,  although  but  a  single  crop  can  be  harvested.  These 
bottoms  form,  perhaps,  25  per  cent  of  the  valley  lands,  and  may  without  difficulty  be 
secured  from  further  invasion  by  a  system  of  dikes  and  levees,  if  deemed  necessary 
or  desirable.  The  soil  throughout  the  valley  is  a  rich  brownisli-yellow  sandy  loam, 
generous,  mellow,  and  porous,  with  a  depth  ranging  from  6  to  20  feet,  the  whole  rest- 
ing upon  underlying  stratas  of  gravel  and  sand  that  readily  carry  from  the  surface? 
such  excess  of  water  as  might  otherwise  ])rove  injurious  to  seeds  and  growing  plants. 

'^Concerning  the  geological  formation  of  these  lands  the  following,  from  the  report 
of  the  citizens'  executive  committee,  is  sufficiently  comprehensive: 

"  'There  is  unmistakable  geologic  evidence  that  the  entire  lower  Gila  Valley  was 
during  some  prehistoric  period  covered  with  water,  constituting,  in  fact,  an  enor- 
mous lake,  the  surface  rising  in  places  to  the  upper  portions  of  the  outskirting  mesas. 
The  soil  lying  at  the  bottom  was  made  by  the  washing  and  erosion  of  the  surround- 
ing mountains.  The  soda  from  the  decomposed  vegetation,  the  magnesia  and  lime 
from  the  magnesium-lime  formation,  and  the  potash  from  the  decomposing  granite 
rocks  were  carried  with  unceasing  regularity,  year  by  year,  until  deposited  in  the 
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bottom.  Eyentaally,  upon  the  disappearance  of  the  lake,  the  rich,  fertile  alln  viniDy 
than  which  there  is  none  better,  was  left  to  reward  the  efforts  of  the  modern  hus- 
bandman, ^nt  nature,  not  yet  satisfied  with  her  handiwork,  directed  the  accumn- 
lation  of  the  detritus  washed  from  the  distant  mountainous  region.  As  a  result  the 
soil  is  extremely  rich  in  the  elements  best  adapted  to  thorough  fertilization,  for  it 
contains  a  certain  amount  of  organic  matter,  which  on  decomposing  further  enhauces 
its  agricultural  value.  By  coustant  oversow  and  change  of  chaunel  the  deposits  are 
evenly  distributed  over  considerable  areas,  th«  process  continuing  through  centuries. 
These  soils  are  further  enriched  by  decomposed  inorganic  contributions,  including 
the  sandstones,  marks,  limestones,  shales,  etc.  Besides  the  ingredients  mentioned,  a 
chemical  analysis  shows  that  iron,  ammonia,  and  phosphoric  acid  euter  iuto  its  com- 
position in  the  proportions  best  adapted  to  add  its  fecundic  qualities.  The  extremes 
of  temperature  are  somewhat  greater  than  on  the  highlands,  but  there  is  also  more 
moisture. 

"^The  bottom  lands  ^are  so  easy  of  cultivation  that  it  is  not  uncommon,  after 
clearing  the  surface  from  brush  and  stubble,  to  pass  over  the  ground  with  an  ordi- 
nanr  cultivator  a  single  time,  and  afterwards  mowing  to  grain  and  grass.  In  three 
or  n>nr  months  large  crops  are  harvested,  the  soil  meanwhile  being  entirely  innocent 
of  the  plow.  All  plants  seem  to  grow  rapidly,  maturing  remarkably  early.  Indica- 
tions of  ancient  ditches  are  apparent  throughout  the  valley,  showing  plainly  the 
existence  of  irrigation  works  by  the  ancient  Aztecs.  Curiously  enough,  in  certain 
instances,  the  identical  routes  of  those  long  extinct  people  have  been  followed  for 
considerable  distances  by  their  modern  successors.' " 

MARICOPA  COUNTY. 

The  commissioner  of  Maricopa  County  writes : 

"  Rt^erroir  sites, — In  the  mountain  ^or^es  and  along  the  streams  mentioned  are  to 
be  found  many  magnificent  reservoir  sites,  some  of  which  are  being  utilized  by 
private  and  associated  capitalists. 

''The  construction  of  storage  dams  of  sufficient  capacity  to  reclaim  all  the  lands, 
arable  and  irrigable,  of  the  county  would  require  a  large  amount  of  capital.  Such 
enterprises  should  receive  Government  aid.  A  speedy  return  in  money  from  the  sale 
of  these  lands  under  existing  Congressional  enactments,  in  the  almost  immediate 
increase  in  the  taxable  wealth  of  the  country,  and  the  satisfaction  to  be  derived 
from  making  it  possible  to  create  homesteads  of  inexhaustible  fertility  for  thousands 
npon  thousands  of  worthy  citizens,  where  now  the  coyote  and  the  jack  rabbit  roam 
at  will,  surely  ought  to  be  sufficient  inducement  for  lending  the  comparatively  light 
aid  and  assistance  here  alluded  to. 

**  Irrigation.— In  all  farming  and  kindred  occupations  in  the  Salt  River  Valley,  irri- 
gation is  wholly  depended  upon.  Great  progress  is  being  made  in  reducing  the 
system  to  exact  scientific  treatment. 

''  During  the  past  year  much  activity  has  been  going  on  in  enlarging  the  older 
canals  and  the  extension  of  laterals. 

"Two  Dew  canals  of  large  capacity  (which  I  have  added  to  the  list  contained  in 
my  last  annual  report)  will  soon  be  ready  to  turn  in  the  *  precious  fluid.'  Great 
activity  in  clearing  and  otherwise  preparing  for  cultivation  the  lands  under  them  is 
in  progress.  These  two  great  enterprises  (Rio  Verde  and  Agua  Fria  canals)  will 
cover  about  350,000  acres  of  what  is  known  as  *  desert'  land,  a  large  part  of  which  ' 
is  now  open  to  entry  under  the  desert  and  homestead  acts  of  Congress. 

**  Under  these  two  canals  lies  largely  the  great  orance,  lemon,  and  seraitropical 
fruit  belt  of  the  lovely  Paradise  Valley  (a  large  body  of  high  mesa  land),  protected 
on  the  north  by  a  high  range  of  mountains,  and  on  the  east  and  southeast  by  a  low 
range  of  hills,'  traversed  its  entire  length  by  the  Rio  Verde  Canal.  Here,  under  the 
magic  effects  of  water,  the  visitor  will  soon  find  a  paradise  in  fact  as  well  as  in 
name. 
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''The  Agaa  Fria  Canal  begins  its  coarse  to  the  west  and  southwest,  where  the  Rio 
Verde  ends,  and  along  its  course  lies  a  vast  stretch  of  country  of  a  very  high  grade 
of  fertility  and  productiveness.  The  following  is  a  list  of  the  twenty^  canals  in  the 
county,  eighteen  of  which  are  completed  and  in  full  operation: 


Name  of  tvaitd. 


I     Flow 
!  (miner's 
iucbes). 


Length  (in  mile*). 

Main    x  o**»— i. 
canal,  laterals. 


Highland 

Mesa  (cousolidatod). 

Utah 

Tempe 

San  Francisco 

Arizona 

Grand 

Salt  River  Valley  ... 

Maricopa 

Farmers . : 

St.  Johns 

Buckeye 

Peoria 

Riverside 

Koonan  

Citrus  Belt 

AgoaCaliente 

Castle  Dome 

Agna  Fria ' 

Rio  Verde> 


6.000 

40,U00 

6,000 

20,000 

5,000  i 

40,000 

12,000 

6,000  I 

6.000  , 

1,500 

1,200 

5,000 

35,000 

1,500 

1,500 

2,000 

3,000 

3,000 


18 

7 

3 

3 

7 

60 
25 
15 

8 

7  . 
26 
40  I 

6 

8 

16 
15 


30 
100 
16 
51 
12 
156 
3d 
20 
20 
15 
15 
70 
90 
15 
16 
30 
20 
28 


>  Under  constniotion. 

**  Many  smaller  canals  are  owned  and  operated  by  individuals,  covering  many  thou- 
sand acres,  but  of  which  at  this  time  X  have  no  accurate  information.  Roughly 
estimated,  I  place  the  lauds  under  these  individual  canals  at  7,000  acres. 

''In  this  ooanection  I  regret  to  report  that  the  unprecedented  floods  of  last  year 
carried  away  a  large  section  of  the  Peoria  Canal  dam,  and  that  the  affairs  of  the 
canal  company  have  been  further  complicated  by  litigation  with  the  original  pro- 
moters of  this  enterprise.  It  is  rumored,  however,  that  a  compromise  of  all  disputed 
rights  is  being  etfected,  and  that  the  company  will  immediately  replace  the  broken 
section  of  the  dam.  This  canal,  when  completed,  will  open  to  seltlement  (iu  the 
vicinity  of  Gila  Bend)  one  of  the  most  beautiful  sections  of  the  country/' 

THE  CONSOLIDATED  CANAL  COMPANY. 

The  capacity  of  the  Consolidated  Canal  Company's  system  gives  ample  irrigation 
to  110,000  acres  of  land.  The  canal  which  for  a  part  of  its  course  follows  the  ancient 
canal  dug  by  the  aboriginal  race,  is  being  enlarged  by  means  of  powerful  steam 
dredges  which  float  upon  the  water  of  the  canal,  it  being  large  enough  to  accommo- 
date large  flat-bottomed  boats.  At  the  head  of  the  canal,  where  the  water  is  taken 
out  of  the  Salt  River,  a  cut  has  been  made  through  solid  granite  and  it  protected  by 
a  strong  timber  dam  with  many  gates,  by  which  the  intake  of  water  can  be  fully 
controlled  at  times  of  floods  and  freshets  ui  the  river.  This  work  has  been  carried 
out  under  the  plans  and  management  of  Dr.  A.  J.  Chandler. 

One  feature  of  this  enterprise,  rendered  possible  by  the  greatly  increased  capacity 
of  the  canal  and  the  larger  volume  of  water  it  can  carry,  is  the  utilization  of  the 
power  obtained  by  dropping  the  water  to  the  level  of  the  lower  ditches.  It  is 
employed  in  part  in  ranuing  centrifugal  pumps,  where  there  is  a  great  supply  of 
water  below,  and  in  running  dynamos  for  the  generation  of  light  for  the  streets  and 
buildings  of  Mesa. 

YAVAPAI   COUNTY. 

The  commissioner  from  Yavapai  County  reports  there  are  three  locations  for 
water-storage  dams  that  would  cover  the  greater  part  of  the  available  land;  one  at 
the  lower  eud  of  Williamson  Valley,  whicn  had  been  surveyed  and  required  a  canal 
20  miles  long.  Another  favorable  place  for  a  dam  is  found  on  Partridge  Creek.  The 
Walnut  Grove  dam,  the  pioneer  enterprise  for  storing  water,  has  not  yet  been 
replaced.  Commissioner  Martin  states  tnat  the  stockholders  intend  to  rebuild  it  in 
a  substantial  manner  at  a  cost  of  some  $350,000.  Water  so  stored  up  in  the  Walnut 
Grove  Basin  would  be  available  for  the  conversion  of  the  beautiful  piedmont  8loi>e 
of  rich  soil  from  Antelope  to  Wickenburg  into  a  magniflceut  vineyard  and  fruit 
region. 
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Another  Bite  for  a  dam  has  been  located  on  Date  Creek,  within  10  miles  of  the 
Congress  mine. 

NAVA.ro   COUNTY. 

Irrigation. — In  the  year  1896  there  were  eighteen  irrigation  canals  in  constant  nse, 
having  a  capacity  of  4,000  miner^s  inches,  with  45  miles  of  laterals.  Of  this  number, 
7  miles  of  laterals  were  constructed  during  the  year  ended  June  30,  1895.  Active 
preparations  are  now  being  made  for  the  construction  of  60  miles  of  canal  in  the 
northwestern  part  of  the  county,  which  will  reclaim  and  make  fertile  150,000  acres 
of  land  at  an  average  cost  of  less  than  $2.50  per  acre. 

Work  is  now  being  pushed  on  11  miles  of  canals,  having  a  capacity  of  17,500 
inches.  Twenty  reservoirs  can  be  used  for  storing  the  water.  As  yet  no  artesian 
wells  have  been  developed. 

PINAL  COUNTY. 

Cofa  Grande  reservoir, — The  reservoir  of  the  Casa  Grande  Valley  Canal  Company 
IS  the  largest  in  the  Territory.  It  covers  a  surface  of  1,600  acres,  with  an  average 
depth  of  12  feet,  and  contains  about  8,000,000,000  gallons  of  water.  It  is  situated 
15  miles  southwest  of  Florence.  A  levee  of  earth  has  been  thrown  up  across  a 
depression  in  the  plain  of  14,000  feet  in  length,  125  feet  in  width  at  the  bottom,  and 
25  feet  in  width  at  the  top,  2  to  1  slope  on  each  side,  and  an  average  height  of  25 
feet.  The  waste  is  regulated  by  three  cast-iron  pipes  3  feet  in  diameter,  set  in  solid 
masonry,  regulated  by  gates  and  tower.  This  reservoir  cost  $150,000  and  supplies 
water  for  6,000  acres,  which  has  since  been  increased  to  6,520  acres. 

PIMA  COUNTY. 

Irrigation  and  water. — In  Pima  County  there  are  130  miles  of  irrigation  ditches, 
largeljr  situated  in  the  Santa  Cmz,  Sonoita,  and  Rillito  valleys.  The  aggregate  cost 
of  Duildine  same  is  estimated  at  $150,000.  A  new  ditch,  7  miles  in  length,  was 
recently  ti&en  from  the  Santa  Cruz,  north  of  the  town  of  Tucson,  and  about  15,000 
additional  acres  will  be  put  under  cultivation.  The  irrigation  capacity  of  all  the 
canals  in  the  county  is  estimated  at  12,000  acres. 

Well  water  can  be  had  in  the  Santa  Cruz  and  Rillito  valleys  at  a  depth  of  10  to  25 
feet,  and  on  the  mesas  proper  from  40  to  100  feet.  There  is  quite  a  number  of  bored 
wells  in  the  county,  ranging  in  depth  from  100  to  800  feet.  In  one  well  in  the  Santa 
Rosa  Valley  water  was  obtained  at  680  feet  in  depth. 

There  is  a  continuous  underground  flow  of  excellent  water  under  the  broad  mesa 
slope  extending  from  Tucson  to  the  Santa  Catalinas  and  the  Rillito.  The  water  at 
the  university  is  obtained  from  this  flow  at  a  depth  of  90  feet.  A  steam  pump  on 
the  same  flow  at  the  lower  point,  north  and  west,  throw«  a  flne  stream  of  good  water 
to  Tucson  for  the  supply  of  the  Southern  Pacific  Railroad  and  its  employees. 

MOHAVR  COUNTY. 

Water  supply. — The  irrigation  canals  of  this  coui^ty  are  of  a  purely  lateral  nature, 
and  are  simply  built  to  carry  water  over  small  tracts  of  land.  The  nature  of  the 
streams  of  the  county  do  not  permit  of  extensive  ditches  or  waterways  for  the 
reclamation  of  mesa  lands,  but  rather  the  fertile  bottom  lands  lying  close  to  the 
streams.  The  Big  Sandy  Valley  contains  about  10  miles  of  main  canal,  and  fully  25 
miles  of  laterals.  On  the  Colorado  River,  above  Fort  Mohave,  fully  250,0^0  acres  of 
land  can  be  irrigated  by  means  of  water  wheels  and  the  other  crude  appliances  in 
use  in  the  Indies  and  Egypt. 

The  Colorado  River  along  the  western  and  northern  border  of  this  county  affords 
a  permanent  water  supply. 

COCHI6R  COUNTY. 

Artesian  trater  and  reservoirs. — At  St.  David,  a  thriving  agricultural  settlement, 
eleven  artesian  wells  are  steadily  flowing,  irrigatini^  an  extensive  acreage.  The 
deepest  well  is  275  feet,  and  the  flow  has  not  diminished  since  water  was  first 
encountered.    The  loss  from  evaporation  is  very  slight. 

Cochise  County  has  the  "honor  of  having  the  only  developed  artesian  wells  in  the 
Territory. 

There  are  several  points  in  the  county  where  storage  reservoir  sites  could  be 
bnilt  to  advantage  and  with  a  comparatively  small  outlay. 

GRAHAM  COUNTY. 

-  Commissioner  Kelley  in  1896  reported : 
"  Canals. — The  principal  canals  in  Gila  Valley,  in  Graham  Conntyi  are  the  San 
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Jose,  Montezuma,  Union,  Central,  and  Oregon,  though  there  are  a  great  many 
smaller  ones,  under  all  of  which  agriculture  is  making  good  progress,  and  the 
farmers  gradually  making  good  and  prosperous  homes. 

''The  following  is  a  list  of  canals  and  ditches,  their  length,  and  the  number  of 
acres  of  land  lying  under  them: 


Canals  and  ditobea.  i  ^°^^*  'a.inn?iAd  Canals  and  ditches. 


supplied. 


Laud 
supplied. 


Brown  Ditch 

Sanohea  Ditch 

FourneAS  Ditch  .... 

M^ia  Ditch 

San  Jose  Canal 

Michelena  Ditch  . . 
Montexuma  Canal. 

Union  Canal 

Sunflower  Canal. . . 
Graham  Canal  — 
Central  Canal 


Miles. 


H 
4 

2 

?* 

4 

3 
5 


Acres. 
600 
500 
480 
600 

3,000  ' 
600  ' 

4,000 

4,500 

600 

"2,000 

4,000 


,  Orej^n  Canal 

!  Mathews  Canal 

I  Curtis  Canal 

'  Kempton  Canal 

I  Maxey  Canal 

'  Fort  Thomas  Canal . 

'  Thompson  Ditch... 

Duncan  canals 


Total. 


37,680 


**  The  Montezuma  and  Union  canals  are  the  largest,  and  are  about  12  feet  wide  on 
the  bottom.    These  canals  are  all  owned  by  farmers,  who  own  the  lands  under  them. 
The  owners  us  a  ally  incorporate  themselves  in  stock  companies,  as  they  find  i<i  much  . 
easier  to  manage  their  affairs  that  way. 

''The  cost  of  maintaining  the  canals  varies  according  to  the  amount  of  flood 
waters  coming  down  from  the  mountains,  but  the  cost  of  water  to  those  owning 
rights  in  the  canals  will  not  exceed  75  cents  per  acre  in  any  year,  and  the  average  is 
less  than  40  cents  per  acre. 

''  Under  the  system  of  irrigation  operated  by  the  farmers  of  Graham  County,  they 
are  required  to  pay  very  little  cash  for  their  water  supply,  as  about  three-fonrths  of 
the  charges  for  maintaining  the  canals  is  paid  in  labor.*' 

RESERVOIR  SITES. 

In  regard  to  available  reservoir  sites  for  the  storage  of  water  in  Arizona,  Govenior 
Franklin,  in  1896,  wrote  as  follows :  * 

'*  There  are  many  splendid  reservoir  sites  throughout  the  Territory,  and  they 
should  be  secured  to  the  people  by  proper  legislation,  and  not  allowed  to  be  seized 
upon  for  private  speculative  purposes.  One  of  these  sites,  at  the  Box  Canyon,  on 
Salt  River,  would,  if  properly  developed  by  capital,  be  of  sufficient  capacity  to 
reclaim  every  acre  of  irrigable  land  of  the  public  domain  in  the  valley,  amounting  to 
millions  of  acres.  On  the  Gila  River,  12  miles  above  Florence,  at  what  is  known  as 
the  Buttes,  is  situated  one  of  the  finest  natural  reservoir  sites  to  be  found  anywhere 
in  the  arid  regions  of  the  West.  This  site  has  been  thoroughly  surveyed  and 
reported  upon  by  Lieutenant  Glassford,  topographical  engineer.  United  States  Army, 
to  the  Senate  Committee  on  Arid  Lands.  Five  hundred  thousand  acres  of  the  finest 
land  in  the  world  could  be  reclaimed  by  the  erection  of  a  dam  at  t!iis  point. 

'' Lieutenant  Glassford  says  as  follows: 

**  'The  canals  taken  from  the  Gila  in  the  vicinity  of  Florence  cover  about  800,000 
acres  of  land,  including  50,000  acres  on  the  Pima  Indian  Reservation.  These  canala 
nearly  exhaust  the  water  at  ordinary  stage,  although  they  furnish  a  superabundance 
of  water  in  the  spring  of  the  year  in  crop  season,  and  also  when  the  summer  rains 
come  early  on  the  Upper  Oila,  to  make  a  second  crop ;  but  there  occur  usually  two 
short  periods  in  each  year  when  there  is  a  scarcity  of  water  in  all  the  lower  valley — 
say  from  three  to  six  weeks  in  June  and  July,  and  again  about  the  same  length  of 
time  in  November  and  December.  Especially  during  the  latter  period  is  the  amount 
needed  usually  limited. 

" '  When  the  water  in  the  Upper  Gila  gets  low,  immediately  after  it  passes  through 
the  gorge  at  the  Buttes,  where  the  bed  rock  comes  to  the  surface,  it  largely  disap- 
pears in  the  gravel  bed  that  underlies  the  plains  in  the  lower  valley.  Canals  that 
are  taken  out  immediately  below  the  Buttes  have  a  steady  and  constant  supply  of 
water,  while  those  lower  down  get  none  in  low  water,  except  at  a  few  places  where 
the  bed  rock  comes  to  the  surface.  Notwithstanding  this,  the  entire  volume  of  the 
river  might- be  turned  down  to  the  lower  sections  if  it  were  possible  to  raise  the 
level  of  the  water  sufficiently  through  the  agency  of  a  reservoir.  The  many  thou- 
sands of  acres  of  the  most  valuable  land  in  these  lower  plains,  before  noted,  can  be 
successfully  brought  under  cultivation  at  a  comparatively  small  cost  to  each  acre  by 

•  Report  for  1896,  p.  65. 
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constmcting  a  dam  on  the  Gila  River  at  the  place  above  mentioned  at  the  Battes, 
some  10  miles  above  Florence. 

'*  'A  dam  coDstmcted  there  would  store  a  sufficient  quantity  of  water  when  the  river 
is  flush  in  the  two  rainy  seasons  to  insure  a  steady  flow  of  water  in  all  the  canals 
now  in  use  in  this  valley  and  allow  a  sufficient  surplus  of  water  to  guarantee  the 
construction  of  another  canal  to  be  taken  out  of  the  river  at  the  Bnttes  on  the  south 
side  of  the  river.    The  capacity  of  this  canal  can  be  as  great  as  all  other  canals,  and 
would  water  some  of  the  finest  land  ever  looked  upon.    This  statement  may  seem  an 
extravagant  one,  but  upon  examination  of  the  accompanying  map  (see  the  commis- 
sioner's report  of  Pinal  County},  showing  the  topography  of  the  country  above 
Florence,  at  and  above  the  Buttes,  it  is  readily  seen  that  an  enormous  basin  of  water 
can  be  formed  by  constrncting  a  dam  at  that  place.    It  appears  that  a  dam  150  feet 
high  will  back  the  water  about  20  miles,  giving  probably  an  average  depth  of  some 
75  feet  fur  the  entire  distance.    The  eanyon  of  the  river  immediately  above  the  Buttes 
widens  out,  and  at  a  distance  of  one-fourth  of  a  mile  it  is  as  much  as  one-half  mile 
wide  on  the  bottom,  and  much  of  the  entire  distance  it  is  a  mile  or  more  wide.    The 
sides  of  the  monntnin  surrounding  this  basin  >are  broken  by  side  or  lateral  canyons 
that  aild  greatly  to  the  capacity  of  the  basin.    The  conception  of  the  capacity  of  such 
a  reservoir  can  only  be  appreciated  by  the  engineer  and  by  a  study  of  such  spaces.    No 
cross  sections  of  this  basin  have  ever  been  made,  so  far  as  known,  to  calculate  the 
vast  volume  of  the  basin,  bat  the  above  statement  is  not  overdrawn,  and  it  is  believed 
that  an  accurate  survey  will  increase  this  estimate.    There  can  be  no  doubt  of 
the  water  supply  being  sufficient  to  All  this  vast  reservoir  when  a  dam  is  once  con- 
structed, as  a  glance  at  the  rainfall  data  in  the  watershed  covering  southwestern 
Arisona  and  a  large  part  of  western  New  Mexico  and  Sonora  will  prove.    It  is  believed 
this  watershed  will  not  only  furnish  water  for  this  ideal  reservoir,  but  will  also 
supply  many  other  reservoirs,  smaller  in  capacity,  that  can  be  constructed  at  different 
places  in  tlie  Lower  Gila  River  Valley,  and  from  which  many  thousands  of  acres  of 
valuable  land  can  be  reclaimed. 

"  'The  above  facte  seem  to  me  so  patent  that  it  is  respectfully  urged  that  this  place 
be  investigated  for  early  experiment  and  surveys  in  Arizona,  under  the  Government, 
as  there  are  few  spots  in  the  United  States,  and  certainly  few  in  Arizona,  where  so 
much  can  be  accomplished  with  so  small  an  expenditure  of  means.  Indeed,  to  the 
person  who  has  looked  at  the  place  with  the  object  in  view,  it  appears  as  if  nature 
has  largely  made  this  extraordinary  place  for  the  purpose. 

'''A  dam  about  200  feet  wide  at  tbe  bottom  ond  100  feet  high,  though  the  height 
might  be  doubled,  will,  it  is  believed,  accomplish  the  result  heretofore  outlined.  At 
this  place  the  best  rock,  almost  in  place,  can  be  quarried  for  constructing  the  dam, 
and  in  the  immediate  vicinity  good  hydraulic  lime  can  be  burned,  as  is  now  done  by 
the  Mexicans,  for  use  by  the  cattlemen  for  the  purpose  of  constructing  water  tanks. 
With  all  these  advantages,  and  many  others  not  enumerated  that  will  be  fonnd  to 
exist  when  properly  examined,  the  Government  can  not  too  early  turn  its  attention 
to  this  extraordinary  place,  that  it  may  be  utilized  while  it  is  yet  uneucumbered  by 
settlers  or  other  claims,  so  that  this,  if  tbe  first  experiment  in  the  storage  of  water 
fromlarj;e  streams,  may  be  a  success  beyond  a  question. 

'* '  Some  action  in  this  direction  by  the  Government  is  essential,  as  the  work  is  of 
such  magnitude  that  it  deters  private  capital  from  undertaking  it  until  prominent 
engineers  have  pronounced  the  proposition  feasible  beyond  a  doubt.''' 

PBOBABILITT  OF  ARTESIAN  WATER  KAST  OF  MB8A. 

At  the  request  of  a  committee  of  citizens  of  Mesa,  I  made  an  investigation  of  the 
ge<dogical  conditions  bearing  upon  the  question  of  the  probability  of  obtaining 
water  by  boring  upon  the  higher  slopes  of  the  mesa  or  sloping  plain  lying  between 
tbe  Salt  River  and  the  Gila,  east  of  the  region  now  covered  by  the  water  from  the 
present  canals,  including  the  great  Consolidated  Canal. 

In  the  Salt  and  Gila  valleys  the  typical  ideal  artesian  conditions  can  not  be  said  to 
exist,  even  if  stratified  formations  like  those  essential  to  artesian  water  were  to  be 
found  on  the  ftanks  of  the  mountains  on  both  sides  of  the  great  valley  (as  they  are 
not).  The  essential  abundant  precipitation  of  water  on  the  higher  summit,  by  which 
the  strata  would  receive  a  supply  ot  water  under  pressure,  does  not  exist.  The  val- 
ley is  not  bordered  right  and  left  by  snowclad  mountains.  It  may  be  said  that  a 
water  supply  of  this  nature  is  much  farther  removed.  It  certainly  is,  and  is  found 
at  the  sources  of  both  the  Gila  and  the  Salt,  but  this  supply  is  so  far  to  the  eastward 
and  on  the  other  side  of  ranges  of  mountains  with  stratified  formations  generally 
dipping  eastward  or  away  iVom  the  westward  slope  that  it  can  not  be  assumed  to 
flow  continuously  through  the  strata  to  the  Gila  Valley ;  hence,  we  do  not  have  the 
stratiform  conditions  essential  to  a  true  artesian  flow. 

But  we  do  have  other  conditions  which,  if  understood,  may  give  us  a  water  supply. 
We  have  two  great  rivers,  the  Gila  and  the  Salt,  but  they  are  only  residuid  streams, 
representative  of  the  former  mighty  flow  of  water  from  the  watershed  of  eastern 
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Arizona  westward  toward  the  Pacific.  This  aDcient  stream  or  flood  of  water  had 
many  times  the  volume  and  the  transporting  power  of  its  modern  representatives. 
It  carved  and  cut  its  way  across  the  mountains,  eroding,  deepening  its  channels, 
and  depositing  the  detritus  in  greatest  volume  where  the  waters  spread  out  over 
what  is  now  the  broad  valley  of  the  Gila  and  the  Salt.  Similarly,  the  Verde,  the 
San  Pedroy  the  Santa  Cruz,  Queen  Creek,  and  minor  streams  cut  and  filled  their 
valleys.  These  valleys,  or  troughs,  now  below  the  surface,  are  all  confluent  and 
connected.  The  ancient  shores  and  bounding  rocky  regions  of  the  former  channels 
now  lie  deeply  buried  from  view;  how  deeply  buried  no  one  has  yet  determined  by 
any  boring.  It  remains  to  be  ascertained,  but  the  bottom  of  the  great  troughs  of 
the  Gila  and  Salt  River  valleys,  in  the  region  of  Mesa  or  Phcenix,  may  be  thousands 
of  feet  below  the  surface. 

According  to  the  law  of  deposition  of  materials  carried  by  streams,  the  size  of  the 
detritus  4^pends  upon  the  velocity  of  the  current;  hence,  with  a  variable  current 
such  as  we  tind  in  periodic  floods,  we  have  had  a  succession  of  layers  filling  these 
valleys,  difi'ering  in  coarseness  and  fineness— a  layer  ol  pebbles,  for  example,  suc> 
ceeded  and  covered  by  layers  of  fine  silt  or  even  fine  clay,  and  toward  the  bottem 
of  the  trouffh  in  which  tire  stream  was  formerly  confined,  where  the  current  was 
stronger  and  swifter,  and  its  transporting  power  greater  than  when  at  higher  levels, 
the  materials  laid  down  were  of  necessity  coarser  and  bowlder-like  and  more  open 
to  the  access  of  water  and  to  its  underground  flow. 

In  all  the  arid  regions  where  streams  are  intermittent  in  flow  and  only  appear  at 
the  surface  during  periods  of  great  flood  they  leave  behind  them  broad,  sandy  washes, 
underlaid  by  coarser  materialH,  gravel,  pebbles,  and  bowlders.  In  such  deposits 
and  channels  we  find,  as  a  rule,  that  water  may  be  obtained  by  simply  digging  wells 
in  the  channel,  and  in  many  cases  where  water  disappears  in  one  part  of  such  stream, 
leaving  a  dry  bed  or  wash  for  miles  by  some  inequality  of  the  rock  bed,  the  water 
may  be  thrown  to  the  surface  at  a  lower  point  and  again  flow  for  a  short  distance 
freely  and  again  sink  and  disappear  from  sight.  The  Mohave  River  in  California 
is  a  good  example.  The  Plomo  wash  in  Sonora  is  a  fine  example  of  a  continuous 
flow,  extending  probably  to  the  very  shores  of  the  Gulf.  Many  other  examples  in 
Arizona  may  be  cited.  There  is  an  undergronudflow  in  the  Santa  Cruz,  extending, 
no  doubt,  to  the  (^ila.  There  is  a  strong  underground  flow  under  the  mesa  upon 
which  the  university  is  built,  the  sources  of  which  are  to  be  found  in  the  Rillito  at 
Pantano  and  in  the  Sabina  canyon  supply. 

In  such  river  channels  as  the  Salt  and  Gila,  now  filled  full,  leaving  one  continuons 

Slain,  but  nevertheless  having  trough-like  depressions,  I  conceive  we  have  to  a  great 
egree  the  conditions  favorable  to  confined  water.  I  conceive  that  the  filling  of  these 
troughs  muy  be  saturated  with  water  from  points  far  removed  to  the  eastward.  I 
imagine  that  the  lower  portions  of  the  filling  of  these  ^reat  river  troughs  or  channels 
are  filled  with  water,  just  as  the  upper  layers  of  the  soil  and  gravel  about  Tempo  are 
now  filled  full  with  irrigating  water.  It  is  well  known  that  the  level  of  the  water 
below  the  surface  at  Phoenix  has  been  constantly  rising  since  irrigation  commenced. 
The  gravels  and  sands  of  the  valley,  where  supplied  with  water,  become  in  a  measure 
storage  reservoirs  which  when  filled  will  make  their  saturation  apparent  by  bursting 
out  of  springs  or  by  marshy  land  as  is  observed  to-day.  So  I  conceive  a  constant 
supply  of  water  toward  the  sources  of  the  two  rivers  may  fill  to  a  great  extent  the 
subterranean  gravels,  and  that  if  these  gravels  are  pierced  by  borings  we  may  have 
at  least  an  upward  flow  of  water,  if  not  a  flow  coming  to  and  above  the  surface. 
These  conditions  are  very  different  from  true  artesian  conditions,  but  may,  under 
favoring  circumstances,  give  a  flow  above  the  surface  like  that  from  a  true  artesian 
well ;  or  if  such  an  upward  flow  is  not  secured  owing  to  want  of  sufficient  hydrostatic 
pressure,  it  is  probable  that  in  the  majority  of  cases  water  will  rise  in  the  boring 
above  the  level  at  which  the  water  is  first  pierced. 
In  the  great  trough  of  the  Gila  it  appears  to  me  probable  that,  considering  the 

freat  thickness  of  the  sediments,  from  the  fine  silt  of  the  npper  parts  of  the  plain 
own  through  successive  layers  of  sand,  gravel,  and  bowlders,  all  laid  down  and 
distributed  in  linear  patches  and  on  a  slope  with  the  valley,  we  should  have  suc- 
cessful wells  at  almost  any  point  within  the  main  axis  or  general  line  of  the  drain- 
age. How  deep  such  borings  should  be  it  is  impossible  to  state.  As  a  rule  I  should 
say  that  the  deeper  the  boring  and  the  coarser  the  materials  reached  below  the 
greater  the  probability  of  a  strong  flow  of  water.  The  deeper  layers  of  gravel  may 
be  supposed  to  receive  their  supply  of  water  from  points  far  up  the  valley.  In  other 
words,  we  may  believe  that  deep-seated  deposits  of  gravel  Iving  upon  the  general 
slope  of  the  river,  or  at  a  steeper  angle,  will  come  to  the  surface  eastward ly  at  some 
remote  point,  the  distance  depending  upon  the  depth  at  which  these  layers  are 
encountered. 

The  conditions  are  such  that  I  can  only  advise  experimental  work,  giving  it  as 
my  opinion  that  deeply  bored  wells  will  obtain  water,  and  water  which,  if  it  does 
not  flow  out  at  the  surface,  will  rise  to  within  accessible  distance  from  the  snrface. 
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ANNUAL  RAINFALL. 


The  annnal  rainfall  iu  .Arizona  has  been  investigated  by  the  Phoenix  Herald, 
which  gave,  not  long  BincOf  an  interesting  table  of  figures  compiled  from  the  records 
of  the  various  Signal  Service  offices  in  the  Territory,  as  follows: 


Station. 


Tears    <  Average  ; 
obaerved.l    ^'^^^jI^'    | 


Yuma 

PrewMrtt 

WiUcox 

Wjckeoburg . . . 

Willow  SpriDgB 

Fort  Verde 

Tncaon 

Fort  Thomas.... 

San  Carlos 

Pantano 

Fort  McDowell 

Fort  Lowell 

Fort  Grant 


Inches. 


'             15 

3.06  , 

25 

18.00  1 

10 

1L36  1 

10 

9.85 

2 

21.88 

21 

13.13 

15 

12.11 

10 

n.84 

9 

13.46 

10 

12.29 

24 

10.38 

28 

12.37 

17 

16.85 

Station. 


Fort  Bowie 

Benson 

Fort  Apache 

Florence 

Phoenix 

Camp  Mcpherson 

Fort  Mohave 

Fort  lluachnca  .. 

Fort  Defiance 

Caiup  Goodwin... 

Date  Creek 

FortHnalapai 


Years 
obsen'ed. 

Average 

yearly 

faU. 

Inches. 

22 

15.41 

10 

8.06 

14 

2L04 

15 

9.45 

14 

7.38 

4 

24.74 

31 

6.00 

3 

16.60 

13 

14.19 

5 

25.57 

7 

14.22 

5 

16.62 

The  average  number  of  years  of  observation  for  each  point  is  about  thirteen,  and 
the  average  annual  rainniU  about  14  inches.  Arizona's  entire  area  in  acres  is 
72,332,800.  Of  this  acreage  not  much  over  one-third  is  susceptible  of  being  irrigated 
or  ne^  to  be  irrigated,  and  of  this  there  is  now  about  6,000,000  under  canal,  and  a 
total  of  about  9,000,000  acres  of  irrigable  lands  are  claimed,  according  to  land-office 
statistics.    These  figures  are  in  round  numbers  and  approximately  correct. 

The  annual  water  to  be  depended  upon  per  acre  in  Arizona  for  irrigation  purposes 
in  the  irrigation  regions  is  therefore  about  42  inches,  less  loss  from  evaporation,  etc., 
of  one-third,  or  14  inches,  leaving  a  net  water  supply  of  28  inches  per  acre  per  annum 
for  the  irrigable  regions. 

These  figures  differ  slightly  from  those  given  by  Powell  in  his  Report  on  Lands  of 
the  Arid  Region  (p.  56).  lie  gives  the  precipitation  at  Fort  Defiance  as  14.21  inches ; 
at  Camp  Bowie,  14.26;  at  Camp  Grant,  15.08;  Camp  McDowell,  11.45;  Camp  Verde, 
10.85;  Camp  Whipple,  19.28;  Camp  Mohave,  4.65  inches. 

Attention  ehould  DO  directed  in  this  connection  to  the  fact  that  the  precipitation  of 
rain  and  snow  is  vastly  greater  upon  the  tops  and  slopes  of  the  mountains  than  upon 
the  plains  and  valleys.  Residents  of  Arizona  and  of  Sonora  are  familiar  with  the 
fact  that  at  the  beginning  of  the  rainy  seasons,  and  in  fact  at  the  beginning  of  storms, 
rain  clouds  form  first  and  rain  descends  on  the  mountains  and  ridges  before  it  reaches 
the  valleys.  It  follows  that  observations  in  the  more  habitable  and  lower  regions 
away  from  the  high  ridges  can  not  fairly  represent  the  volume  of  precipitation  over 
the  Territory.  It  frequently  storms  heavily  in  the  mountains,  while  the  surrounding 
valleys  are  bathed  in  .sunshine. 


VIII. — Geological  Notes. 

It  is  obvious  that  in  such  a  broad  and  comparatively  unknown  field  geologically 
as  the  Territory  of  Arizona  it  is  not  possible  at  the  present  time  to  present  a  general 
connected  view  of  its  geology.  Years  of  faithful  labor  and  the  correlation  of  the 
results  of  many  workers  are  essential  to  this.  The  Territorial  geologist,  without  pay 
and  without  assistance,  can  not  hope  to  do  more  than  to  give  from  time  to  time  the 
results  of  such  local  special  investigations  as  circumstances  permit  him  to  make,  or 
as  he  has  been  able  to  record  in  his  note  books  siuce  he  first  set  foot,  in  1853,  in  what 
is  now  a  part  of  the  Territory  of  Arizona.  Such  contributions,  though  disconnected 
and  by  themselves  of  little  value,  may  assume  importance  by  aggregation,  as  each 
bit  of  te«serie  in  a  mosaic  is  essential  to  the  completion  of  the  whole. 

The  work  of  other  laborers  in  this  field  can  not  be  forgotten  or  slighted.  We  are 
not  onniindful  of  the  explorations  of  Powell,  Dntton,  Newberry,  and  Marcon,  and  of 
other  contributions  to  our  knowledge  of  the  geology  of  the  Territory.  The  greater 
portion  of  the  contributions  made  by  official  governmental  surveys  relates  to  the 
region  in  the  northern  portion  of  the  Territory  contiguous  to  the  Grand  Canyon  of 
the  Colorado.  Publications  relating  to  the  geology  of  the  central  and  southern  part 
of  the  Territory  are  few  in  nnmber.  Blandy  has  written  a  paper  with  a  map  of  the 
m^inini^  region  about  Prescott,*  but  the  field  of  middle  and  southern  Arizona  is  com- 
paratively new  and  unknown. 


5217- 


*  Transactions  Amer.  Inst.  Mining  Eng.,  XI,  286, 1883. 
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BRADSHAW    MOUNTAINS. 

The  great  central  mountain  mass  of  Arizona,  generally  known  as  the  Bradshaws, 
Inclades  many  subdivisions  known  as  Granite  Mountains,  Weavers  Mountains,  Ken- 
drick  Mountains,  and  Wickenburg  Mountains,  as  shown  on  the  latest  Government 
maps.  The  topo^aphy  there  given  is  largely  according  to  the  best  fancy  and  skill 
of  the  topographical  draftsman  in  the  absence  of  any  good  field  work. 

The  area  is  wide  and  diversiiied,  but  it  may  be  said  that  the  rocks  are  chiefly  crys- 
talline and  very  ancient,  representing  the  Archeean,  Laurentian,  and  Huronian. 
There  are  large  areas  of  compact  homogeneous  granite  much  of  which  seems  to  be 
intrusive.  There  are  ancient  gneissic  rocks  of  varying  degrees  of  metamorphism,  of 
compression  and  folding,  such  as  those  above  the  Walnut  Grove  dam  and  in  tne  ridges 
above  toward  Minnehaha  Flat.  Granite  abounds  around  Prescott.  It  crops  in  line 
gray  masses  at  the  Tiger  mine.  It  is  there  line-grained,  with  small,  even-sized  crys- 
tals of  black  biotine  mica  and  some  sphene.  It  weathers  into  large  bowlders  of 
disintegration. 

Just  beyond  the  Tiger  vein,  which  is  near  the  contact,  this  granite  is  succeeded  by 
slates,  sandy  and  siliceous,  with  traces  of  pebbly  beds  forming  a  part  of  an  exten- 
sive development  of  distinctly  sedimentary  rocks  which  form  great  hills  and  extend 
over  eastwardly  to  and  beyond  Humbug  Creek,  the  tributary  of  the  Agua  Fria,  and 
noted  in  the  mining  annals  of  Arizona  for  its  rich  gold  placers,  which,  no  doubt,  were 
fed  from  the  many  gold-bearing  veins  which  traverse  these  slates.  This  is  a  slate 
formation  which  is  extensively  developed  in  Arizona.  Lithologically  it  is  like  the 
Berkshire,  Massachusetts,  Taconic  slates,  and  I  have  called  them  the  Arizonean  slates. 

VULTURE  TO  WICKENBURG. 

The  vein  at  the  Vulture  is  in  ancient  slates  and  gneissic  rocks,  probably  more 
ancient  than  the  slates  at  Cave  Creek. 

From  these  outcrops  we  rise  upon  the  undulating  surface  of  low  hills  of  volcanic 
origin  or  outflow,  generally  soft  and  amygdaloidal,  of  local  extent,  having  been  cut 
through  by  long  erosion  to  the  bed  rock  of  slate.  In  places  the  argillaceous  slates 
pass  into  dark-colored  homblendic  slates,  becoming  compact,  gneissic,  and  syenitio, 
and  all  much  seamed  and  ribbt^d  with  dikes  of  feldspathic  or  granitic  rock,  and  with 
porphyritic  dikes  to  the  summit,  about  halfway,  and  thence  upon  granite  to  the 
Hassayanipa. 

Passing  up  the  Hassayampa,  above  Grant's  store  and  the  old  Vulture  mill,  there  is 
a  blutt*  of  comparatively  modern  lava,  which  flowed  out  over  the  terrace  of  river 
gravel  and  has  protected  it  from  washing  away. 

From  near  this  place  the  long,  regular  slope  extends  upward  to  the  baae  of  the 
mountains,  about  6  miles.  It  is  covered  with  grasses  and  caotacea,  but  very  few  or 
no  trees  nor  shrubs  of  great  size.  The  soil  appears  to  be  exceedingly  rich  and  fertile 
whenever  water  is  put  upon  it,  and  to  be  composed  largely  of  volcanic  mud  and 
ashes  or  the  dt^bris  and  silt  from  the  decomposition  of  lavas  and  trefaceous  deposits. 
This  soil  and  slope  appear  to  be  most  admirably  adapted  to  viticulture,  and  would 
no  doubt  produce  grapes  from  which  a  most  superior  grade  and  variety  of  wine 
could  be  made. 

This  slope  and  soil  extend  to  the  mountains  at  Antelope  and  beyond.  Barney- 
Martin's  old  place  is  near  to  the  base  of  Rich  Hill,  sometimes  called  Weaver  Moun- 
tain. The  side  next  to  Martinis  is  composed  of  a  fine-grained  white  granite,  with  a 
large  amount  of  quartz  in  it,  and  black  mica.  It  is  gneissic,  in  regular  layers,  and 
appears  like  a  highly  altered  old  sandstone.  The  bedding  pitches  northerly  at  a  \ovr 
angle — about  30  to  35  degrees.  It  may  be  called  a  granulitic  granite.  It  appears 
to  form  the  lower  part  of  the  mountain,  the  upper  portion  having  a  darker  and  brown 
color. 

West  of  Antelope  (or  Martin's)  the  slate  formation  crops  out,  and  as  at  other  places 
is  marked  by  a  white  quartz  vein  dipping  northward  and  resembling  the  quartz  lode 
known  as  the  Leviathan,  of  which  it  is  supposed  to  be  a  part,  separated  by  some  great 
fault,  heave,  or  displacement.  This  quartz  seems  quite  barren  and  worthless  for  gold 
mining,  though  there  may  be  rich  pockets  of  coarse  gold. 

Granite  crops  out  west  of  the  Leviathan  lode  hill.  It  is  a  granular  gray  granite 
of  coarse  texture  and  has  some  isolated  crystals  of  feldspar.  The  Marcus  gold  vein 
traverses  this  rock  in  an  east  and  west  direction,  and  the  granite  is  much  altered 
and  decomposed  along  its  course. 

RICH  HILL  TO  1¥ALNUT  GROVE. 

»From  Antelope,  or  Stanton,  the  road  northward  to  the  Hassayampa  at  Walnut 
Grove  passes  over  granite,  passing  into  gneissic  rock.  Much  of  the  granite  is  com- 
pact, gray,  and  a  homogeneous  rock,  weathering  into  great  rounded  masses,  like  that 
seen  north  of  Phoenix,  at  Tombstone,  and  other  places.    The  rock  is  especially  well 


Digitized  by  V^OOQ  IC 


REPORT    OF    THE    GOVERNOR    OF   ARIZONA.  83 

developed  and  marked  by  snch  bowlder-like  formation  at  People's  Valley,  where 
extremely  pictaresqne  aveunee  are  formed  by  the  linear  outcrops  of  Cyclopean 
blocks,  between  which  there  is  an  abundant  growth  of  the  evergreen  oak.  Similar 
conditions  are  found  at  and  near  Russellvllle,  north  of  Dragoon  station. 

After  pasAing  the  summit  and  approaching  the  Hassayampa  Valley  the  granite 
becomes  more  gneissio^  with  a  large  amount  of  epidote  and  dikes  or  veins  of  granite 
traversing  it. 

COTTONWOOD  CREEK. 

A  deep  gorge-like  canyon  is  bordered  by  volcanic  sediments,  the  beginning  of  the 
extensive  formation  of  this  nature  which  occupies  a  large  part  of  the  Walnut  Grove 
Basin,  or  area,  above  the  great  Hassayampa  Canyon.  The  left  bank  of  this  creek  is 
a  bluff  of  the  upturned  beds  of  basaltic  lava,  alternating  with  volcanic  sediments. 
A  portion  of  the  creek  runs  in  the  midst  of  such  sediments,  which  are  largely  formed 
of  pebbles  and  fragments  of  plutonic  rooks  firmly  cemented  together  by  a  gray 
cement,  making  a  rock  as  hard  as  any  artificial  concrete. 

THE  DAM  SITE  AT  WALNUT  GROVE. 

The  rocks  at  the  head  of  the  canyon  of  the  Hassayampa,  where  the  dam  was 
located,  are  granitic  and  gneissic.  They  are  very  firm  and  compact,  and  are  evi- 
dently metamorphie.  The  planes  of  structure  or  ancient  sedimentation  are  well 
developed,  giving  the  rock  a  tabular  form,  well  suited  to  rough  construction.  The 
portion  of  rock  pierced  by  the  tunnel  for  the  pipe  outlet  of  the  dam  was  excessively 
hard,  being  formed  largely  of  vitreous  quartz,  probably  the  altered  form  of  an  ancient 
sandstone,  bat  without  the  preservation  of  its  former  granular  condition. 

The  rocks  a  short  distance  north  are  much  more  marked  in  their  ancient  sedimen- 
tary character,  though  now  highly  crystalline. 

AGUA  FRIA  AND   CAVE   CREEK. 

The  foothills  of  the  mountains  north  and  northwest  of  Phoenix  are  formed  largely 
of  an  ancient,  regularly  stratified  slate,  resting  at  an  angle  of  about  40  degrees  upon 
granite  and  dipping  to  the  northeast.  On  the  road  to  Cave  Creek  both  granite  and 
slates  are  crossed,  the  granite  generally  forming  lower  hills  than  the  slates.  The 
bed  rock  at  the  Phceuix  mine  on  Cave  Creek  is  slate. 

At  the  Chataqna  and  Yellow  Jacket  claims,  about  3  miles  west,  there  are  large 
hills  of  slate  overlying  granite  at  about  the  same  angle  as  farther  east. 

SUPERSTrnON   MOUNTAINS. 

This  mountain  range,  lying  in  Pinal  County,  east  of  Mesa  and  Pha?nix,  is  repre- 
sented upon  the  United  States  map  as  a  continuous  elevation  from  the  Salt  River  on 
the  north  to  the  Tortilla  Mountains  at  the  GilaHiver  on  the  south,  cut  through  only 
by  Queen  Creek  canyon  and  wash.  The  range,  if  it  may  be  so  called,  is  on  the  con- 
trary broken  and  has  a  wide  open  valley  or  basin  east  of  Mesa,  a  valley  parallel 
with  the  course  of  Salt  River,  and  which  probably  once  was  the  course  of  a  stream 
like  the  Salt  River,  but  is  now  dry.  The  evidences  are  considerable  deposits  on  the 
slopes  of  the  hills  of  hashed  bowlders  and  gravel  rounded  and  smoothed  precisely  as 
we  find  the  gravel  along  the  rivers,  and  this  transported  gravel  is  made  up  of  frag- 
ments from  remote  ridges  and  mountains  to  the  west  and  north.  There  was  once  a 
considerable  flow  through  this  valley  from  that  direction,  before  the  Salt  River  had 
cut  a  lower  and  deeper  cbannel  where  it  now  flows. 

The  name  Superstition  Mountains  should  be  applied  to  the  ridge  between  this 
ancient  valley  or  basin  and  the  canyon  of  Queen  Creek.  It  would  tlien  indicate  the 
ridge  neen  on  the  north  of  the  road  from  Phrenix  and  Mesa  westward  to  Pinal  and 
Silver  King. 

The  floor  of  the  basin  and  of  the  upper  portion  of  the  slope  extending  west  from 
Mesa  is  formed  of  a  coarse-grained  porphyritic  granite  which  weathers  away  rapidly 
and  thus  does  not  rise  in  sharp  and  high  peaks.  It  is  very  similar  to  the  softer  por- 
tions of  the  granite  at  Oracle  and  the  northern  end  of  the  Santa  Catalina  range, 
and  it  is  probably  the  prolongation  of  the  same  formation.  It  extends  to  the  Salt 
River  at  the  Verde,  and  is  the  rock  over  which  the  river  flows  at  that  point,  and 
through  a  spur  of  which  the  great  Consolidated  Canal  is  out  at  the  head.  This  rock 
thus  appears  to  have  a  great  extension  northwest  and  southeast,  and  without  rising 
into  high  ridges  forms  a  floor  or  foundation  upon  which  other  and  higher  mountains 
are  boilt.  The  Superstition  Mountains,  for  example,  are  made  up  of  plutonic  lava 
flows  and  sediments  from  volcanic  sources.  So  also  the  ridges  which  border  the 
Salt  River  on  the  south  and  form  the  northern  rim  of  the  basin  before  described  are 
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made  up  of  volcanic  sedimeDts  in  regular  strata  looking  like  ordinary  sandstones. 
The  color  is  gray  and  the  bedding  is  uplifted  and  the  #atcrops  are  broken,  angular^ 
and  picturesque.     Bull  iJog  Head  is  an  example. 

The  granite  rock  in  the  basin  is  much  decomposed  near  the  surface  and  is  cut  by 
dikes  of  plutonic  rock.  There  are  also  quartz  seams  and  veins  bearing  gold.  In 
many  idaces  jrold  occurs  in  paying  quantity,  seemingly  without  any  defined  vein, 
the  granite  being  much  softened  by  the  decomposition  of  iron  pyrites,  by  which  the 
rock  is  made  rusty  and  red.  This  decomposition  appears  greatest  at  and  near  the 
contacts  of  the  granite  with  the  plutonic  dikes.  (For  a  further  notice  of  the  aurif- 
erous deposits,  see  under  tlie  heading  of  "(iold.*')  The  presence  of  reefs  of  lime- 
stone strata  caught  in  the  anterrupted  granite  may  be  seen  in  connection  with  some 
of  the  veins. 

nOS   AKIZONICA   (FOSSIL  KOVINK). 

A  box  full  of  fragments  of  bones  sent  to  the  museum  of  the  School  of  Mines  for 
indentitication  hy  Mr.  P.  J.  Coyne  and  Thomas  Deerin^,  on  being  put  together 
proved  to  be  the  horn  cores  of  a  gigantic  prehistoric  bovine  quadruped  for  which 
the  name  Bos  Arizonica  is  proposed.  This  find  was  dug  by  the  gold  placer  miners 
from  the  gravel  dep^osits  at  Greaterville  on  the  eastern  side  of  the  Santo  Rita  Moun- 
tains, in  Pima  County,  some  40  miles  from  Tucson.  Unfortunately  the  bones  of 
the  skull  were  too  much  broken  up  to  permit  of  restoration,  so  it  is  not  possible  to 
gain  any  satisfactory  knowledge  of  its  dimensions  and  generic  characters. 

The  horn  cores,  however,  show  that  the  animal  must  have  had  a  huge  head  and 
neck,  so  as  to  support  and  make  use  of  horns  of  such  great  weight  as  the  dimensions 
indicate.  These  dimensions  are:  Circumference  of  the  largest  end,  near  the  base, 
where  the  horn  joined  the  skull,  171  inches ;  of  the  smaller  end,  12  inches  from  the 
base,  13  inches;  length  of  the  portion  restored,  17  inches;  probable  extreme  length 
if  complete,  23  to  24  inches.  It  is  not  much  curved.  The  form  is  nearly  cylindrical 
in  section  and  is  conoidal,  but  at  least  twice  as  large  as  the  largest  sized  horn  cores 
of  our  domestic  bulls.  The  form  of  the  horn  it  would  appear  must  have  closely 
resembled  the  form  familiar  to  as  with  the  bulls  of  the  Hereford  breed,  rather  than 
those  of  the  Durham  shorthorn  or  the  more  elongated  and  crooked  horns  of  the 
Holsteins.  The  form  ditfers  decidedly  from  any  buffalo  horn  known.  It  does  not 
resemble  the  horn  of  the  East  Indian  butialo. 

Somewhat  similar  fossil  horn  cores  have  been  found  in  Texas,  in  Ohio,  at  Big  Bone 
Lick,  Kentucky,  and  in  Nebraska.  And  there  is  a  resemblance  in  size  at  least  to  the 
great  horn  cores  found  in  Europe,  which  belonged  to  the  recently  extinct  Bos  Urut 
ot  primi-genim.  The  affiliations  of  this  species,  once  so  abundant,  with  the  Ameri- 
can species  have  not  yet  been  sufficiently  studied,  but  Dr.  Leidy  thought  that  the 
American  species  were  ditfereut  from  the  European.  He  has  described  one  of  the 
fossils  with  horn  cores  20  inches  in  circumference  as  BxHon  latifrotis.  Prof.  O.  C. 
Marsh  has  described  two  other  species,  based  upon  fossil  horn  cores  from  Nebraska 
as  Bhon  ferox  and  Bison  Alletii.  By  the  courtesy  of  Professor  Marsh  I  was  permitted 
to  critically  examine  those  fossils  in  tjie  Peabody  Museum  at  Yale  University,  and  to 
compare  them  with  the  fossil  from  Greaterville,  Ariz.  This  lant  is  thicker  than  the 
Nebraska  specimens  in  proportion  to  its  length  and  is  less  curved.  A  full  notice  of 
B.  Arizonica  has  been  sent  to  the  American  Geologist  for  publication. 

MASTODON   REMAINS  IN   ARIZONA.  • 

Two  molar  teeth  of  the  mastodon  were  dug  from  the  deep  vegetable  mold  of  the  borders 
of  the  great  spring  at  Andrade  ranch,  on  the  western  slope  of  the  Santa  Rita  Moon- 
tains,  in  Pima  County,  Ariz.,  about  20  miles  east  of  Tucson.  These  teeth,  weighing  4 
pounds  each,  are  in  an  excellent  state  of  preservation  and  do  not  appear  to  have 
very  great  antiquity,  though  ages  must  have  pasned  since  the  animal  which  bore 
them  was  mired  in  the  soft  mud  of  this  spring.  The  length  of  these  teeth  is  6J 
inches.  The  roots  are  about  the  same  length.  The  anterior  fangs  are  sepa- 
rate from  the  others,  and  are  much  curved  backward,  and  in  one  specimen  are  twisted 
one  across  the  other.  An  enamel-like  coating  of  a  dark-brown  color  covers  the  whole 
of  the  roots,  and  when  this  coating  is  dry  it  easily  breaks  or  scales  oflf  and  shows  a 
very  clean  white  dentine  below.  The  roots  are  also  distinctly  aunulated,  the  anna- 
lations  being  about  one-fourth  of  an  inch  wide. 

The  animal  was  advanced  in  years,  for  the  crowns  of  the  molars  are  worn  down  so 
much  that  the  cone-like  cusps,  so  characteristic  of  the  dentition  of  the  mastodon,  are 

gone,  and  instead  of  them  the  dentine  or  ivory  has  a  cup-shaped  surface  surrounded 
y  ridges  of  the  thick  and  hard  enamel. 

The  mastodon  from  whose  jaws  these  teeth  came  must  have  been  over  10  feet 
high  and  perhaj)S  20  feet  long.  The  discovery  of  these  remains  is  important 
and  interesting,  showing  that  these  great  herbivorous  animals  once  roamed  over  onr 
valleys.    They  were  great  feeders,  and  there  must  have  been  a  much  more  abundant 
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growth  of  vegetation  when  they  lived  than  now  exists,  and  therefore  a  much  larger 
water  snpply — another  link  in  the  chain  of  evidence  of  the  gradual  desiccation  of 
the  earth's  surface  and  the  much  smaller  rainfall  and  stream  volume  than  formerly. 
Two  more  finds  of  similar  teeth  have  been  reported,  one  near  Bowie  and  another 
west  of  Tucson  toward  the  Qnijotoas,  but  have  not  been  suthciently  vcrilied. 

FOSSIL  CORALS. 

The  great  mass  of  the  Santa  Cataliua  Mountains  is  made  up  of  granitic  and 
gneissic  rocks  of  Arcbeean  age;  but  on  the  northeastern  slope,  near  to  the  Ameri- 
can Flag  mine,  in  the  Old  Hat  district,  there  are  extended  outcrops  of  ancient 
Paleozoic  strata  dipping  toward  the  east.  In  addition  to  basal  conglomerates, 
made  op  of  thoroughly  rounded  bowlders  and  pebbles,  there  is  a  thick  series  of  red 
sandstones,  shales,  and  qnartzites,  succeeded  above  by  earthy  and  shaly  limestones, 
in  the  midst  of  which  there  is  a  stratum  of  wfll-preserved  corals,  among  which  a 
branching  form  is  much  like  a  coral  found  on  the  Verde  River  and  referred  by  Pro- 
fessor Meek  to  the  Desonian.* 

THE  NATURAL  BRIDGE   OP  ARIZONA. 

The  remarkable  natural  formation  of  a  chasm  spanned  by  a  rock  bridge  is  one  of 
th^  wonders  of  the  world,  and  it  far  exceeds  the  natural  bridge  of  Virginia  in  extent 
and  grandeur.  This  bridge  spans  Pine  Creek,  oue  of  the  tributaries  of  the  Upper 
Verde  River,  in  Gila  County,  m  the  extreme  northwest  corner  of  Ton  to  Basin,  and 
about  4  miles  from  the  town  of  Pine. 

A  description  of  this  natural  bridge  was  given  by  Patrick  Hamilton  in  his  book 
upon  Arizona,  with  a  full-page  lithographic  illustration  (p.  136);  but  I  subjoin  a 
more  recent  description,  giving  an  account  of  a  visit  to  the  bridge  by  Mr.  Harry  G. 
Logan,  one  of  the  students  of  the  University  of  Arizona: 

"Pine  Creek  at  the  bridge  flows  in  a  canyon  with  steep  sides.  Arriving  at  the 
brink  of  this  canyon,  we  see  before  and  below  us  a  nearly  level  flat  of  land  some  five 
or  six  acres  in  extent,  reaching  across  the  canyon  to  the  opposite  side,  where  there 
is  an  abrupt  wall  of  rocks,  the  face  of  a  mountain,  perhaps  1,500  feet  high.  Stand- 
ing on  this  level  tract  of  land,  on  whicti  there  are  buildings,  an  alfalfa  Held,  and  an 
orchard,  it  is  hard  to  believe  that  we  are  on  the  top  of  a  natural  bridge  across  a 
chasm  and  that  the  stream  flows  below  us;  but,  looking  to  the  right  and  to  the 
leftj  as  we  face  the  precipitous  bluff,  we  see  the  open  canyon,  perhaps  300  or  400  feet 
wide  and  250  feet  deep.  The  height  of  the  bridge  lessens  as  we  approach  the  oppo- 
site side,  and  at  one  place  there  is  a  hole  in  the  apparently  solid  rock  through  which 
one  can  look  down  for  126  feet  to  the  bottom  of  the  can.von. 

"Desiring  to  get  under  this  wonderful  bri<l<;e,  we  take  a  trail  to  the  left  and  note 
that  the  rocks  lie  in  great  benches,  or  strata,  like  cave-like  openings  extending 
backward  into  the  buttresses  of  the  bridge.  Entering  one  of  tnese  openings  and 
crawling  sometimes  upon  our  hands  and  knees,  wo  find  a  cave,  or  vaulted  chamber, 
with  beautiful  translucent  stalactites  pendent  from  the  ceiling  and  reaching  nearly 
to  the  floor.  These  stalactites  are  resonant  when  struck,  giving  oft"  musical  notes. 
This  cave  is  the  abode  of  numerous  bats,  and  they  made  it  uncomfortable  for  us  to 
remain,  so  we  descended  to  the  bottom  of  the  canyon,  where  there  is  a  pool  of  water 
20  to  30  feet  across  and  said  to  be  over  50  ft;et  deep. 

*'The  opposite  buttress  or  wall  of  the  bridge  is  nearly  perpendicular. 
"Other  caves  along  the  canyon  give  evidence  of  the  flow  of  water  carrying  lime  in 
solntiou,  for  twigs,  grass,  and  other  substances  lying  in  the  water  are  now  cov- 
ered witii  a  crust  or  deposit  of  lime.    The  rocks  of  the  canyon  appear  to  be  chiefly 
limestone. 

"Theorizing  upon  the  origin  of  the  bridge,  we  may  suppose  that  the  springs  and 
streams  of  calcareous  water  have  gradually  deposited  lime  in  greater  quantity  above 
than  l>elow,  and  have  in  the  lapse  of  time  built  out  or  cemented  together  the  rocks 
and  debris  of  the  canyon  until  a  firm  cemented  mass  was  formed,  under  which  the 
water  cut  its  way.*' 

MKSA   FORMATION,   TUCSON. 

The  mesa  upon  which  the  University  of  Arizona  is  located  consists  chiefly  of  hori- 
zontal deposits  of  washed  gravel  and  sand  derived  from  the  breaking  down  of  granitic 
and  gneissic  rocks.  The  nature  of  the  fragments  indicates  that  they  came  from  the 
canyons  and  cliffs  of  the  Santa  Catalinas  and  the  Rincon  Mountains.  It  is  more  than 
probable  that  a  large  part  of  the  deposits  came  from  the  Sabina  Canyon,  the  largest 
and  most  important  drainage  canyon  from  the  Santa  Cataliua  range. 

•  See  Paleontology  of  Fortieth  Parallel  Survey,  IV,  27  and  PI.  II,  Fig.  3. 

Digitized  by  CjOOQ IC 


86  REPORT    OF   THE    GOVERNOR   OF   ARIZONA. 

In  sinking  a  well  to  obtain  water,  just  north  of  the  northwest  corner  of  the  uni- 
versity tract,  to  a  depth  of  85  feet,  the  following  succession  of  layers  were  cut 
through : 

Section  of  the  mesa  formation .  * 
Feet. 

6 Thin  sandy  soil  3  to  12  inches,  then  caliche  and  pebbles ;  hard  cement . 

6 Coarse  gravel — granitic. 

6  Sand  and  water-worn  bowlders. 

2 Red  and  clay-like  earth. 

2  Red  sand. 

2  Soft  caliche — a  calcareous  cemented  mass. 

6  Hard  sand. 

3 Hard  sand  and  gravel. 

11 Sand,  cemented  and  aggregated  in  lumps. 

3 Red  clay. 

30  Red  clay  and  sand. 

8i Sand  and  bowlders. 

3i Water  in  sandy  layers. 

Most  of  the  closely  cemented  sand  and  gravel  not  enveloped  in  caliche  is  well  filled 
with  small,  sparkling  crystals  of  calc  spar,  which  appears  to  be  the  cementing 
materiabholding  the  grains  of  sand  together. 

FORESTS  AND   THE  PRODUCTION  OF  LUMBER. 

As  formerly  reported,  ArizoDa  has  the  largfest  unbroken  forest  of  pine 
timber  in  the  United  States.  The  pine  forests  of  northern  and  central 
Arizona  cover  an  area  of  about  2,700  square  miles,  or  approximately 
1,760,000  acres.  Detached  bodies  of  timber  are  found  in  various  parts 
of  the  Territory  at  altitudes  above  5,000  feet,  but  do  not  exist  in  large 
enough  quantities  to  make  them  of  any  special  commercial  value  except 
for  fuel.  In  the  larger  forests  on  the  San  Francisco  range  the  pine 
trees  run  from  the  sapling  size  up  to  4  feet  in  diameter.  Common  saw 
timber  runs  from  12  to  36  inches  in  diameter  usually,  the  logs  averag- 
ing about  four  to  the  1,000  feet  of  lumber. 

Arizona  has  an  ample  timber  supply  for  the  home  consumption  of  a 
large  population  for  many  years.  The  price  of  common  lumber  varies 
from  $12  to  $10  for  1,000  feet,  according  to  locality.  The  excessive 
price  is  on  account  of  expensive  transportation  to  localities  remote 
from  the  source  of  supply.  This  will  be  remedied  by  the  construction 
of  railroads. 

The  principal  kinds  of  timber  used  for  fuel  are  pine,  oak,  juniper, 
and  mesquite,  and  the  supply  is  usually  bountiful  in  all  populated  parts 
of  the  Territory.  The  principal  shipping  points  for  lumber  are  Flag- 
staff* and  Williams,  on  the  Sante  Fe  Pacific  Kailway,  in  Coconino 
County. 

My  belief  is  that  the  pine  timber  resources  of  this  Territory  will  he 
quite  sufficient  for  any  population  we  will  have,  near  or  remote,  even 
with  wasteful  and  improvident  methods,  for  at  least  one  hundred  and 
fifty  years,  but  if  properly  conserved,  they  can  be  made  to  furnish  all 
the  timber  needed  for  wise  use  by  all  the  people  this  Territory  can  sup- 
port for  all  time  to  come.  I  base  this  upon  my  knowledge  of  the  timber 
to  this  particular  forest.  The  increase  by  growth  is  to-day  vastly  in 
excess  of  the  quantity  being  removed. 

Conservative  judges  and  estimators  of  timber  who  have  had  greater 
experience  than  I,  ])lnce  the  quantity  of  timber  on  the  Colorado  Plateau 
at  about  8,000,000,000  feet.  This  includes  the  Coconino  forest,  but  does 
not  include  the  forests  of  the  White  Mountains  nor  the  timber  in  the 
Santa  Oatalinas,  Santa  Ritas,  nor  in  any  other  of  the  timber-covered 
regions  of  the  Territory. 


*  This  record  was  kept  by  Mr.  W.  W.  Miller,  who  dug  the  well. 
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STOCK   RAISING. 

Following  is  the  report  of  the  live-stock  and  sanitary  board  on  the  condition  of 
the  stock-raising  industry  in  the  Territory  during  the  past  year: 

During  the  past  year  the  live-stock  interests  in  our  Territory  have  grown  and 
flourished. 

The  great  advance  in  prices  on  all  kinds  of  live  stock  has  brought  thousands  of 
doUars  into  the  pockets  of  the  cattle  and  sheep  men  all  over  Arizona,  and  there  is 
good  reason  to  believe  that  for  some  years  these  prices  will  be  kept  up,  if  not 
bettered. 

Arizona  has  been  scoured  from  one  end  to  the  other  bv  buyers  for  everything  sala- 
ble until  it  looked  at  one  time  as  if  we  would  be  left  without  any  cattle  or  sheep  at 
all  for  future  sales.  But  the  vast  resources  of  the  Territory  were  never  better 
exhibited  than  here,  for,  in  spite  of  heavy  shipments  from  feed  lots  and  ranges,  Ari- 
zona still  has  left  many  thousands  of  cattle  and  sheep  for  next  year's  buyers. 

CONDITION   OP   THK   RANGES.  t 

Our  ranges  were  never  in  better  condition  since  the  Territory  was  settled.  While 
in  some  few  parts  there  was  a  lack  of  spring  rains,  making  grass  scarce  and  keeping 
the  stock  thin,  still  it  was  not  serious  enough  to  cause  any  losses. 

In  the  greater  portion  of  the  Territory,  however,  and  especially  in  that  part  lying 
on  the  great  Colorado  Plateau  in  northern  Arizona,  along  the  line  of  the  Santa  Fe 
Pacific  Railroad,  the  grass  conditions  have  been  su]>erb. 

Heavy  snows  last  winter  filled  all  the  tanks  and  reservoirs  with  stock  water  and 
soaked  the  ground  so  thoroughly  that  the  very  first  warm  spring  weather  brought 
the  green  grass. 

All  during  the  mouth  of  May  these  favorable  conditions  existed,  and  in  June, 
which  is  our  driest  month,  nearly  the  entire  Territory  was  treated  to  an  unexpected 
downpour,  whfch  freshened  up  the  grass,  filled  the  water  holes,  and  was  very  bene- 
ficial in  its  general  efi'ects. 

Grass  was  never  finer  in  Arizona  than  it  is  now,  and  the  cattle  are  all  fat  and 
flourishing. 

INCREASE. 

From  every  part  of  the  Territory  come  reports  of  heavy  calf  crops.  This  is  due  to 
several  causes. 

The  range  conditions  of  last  year  were  excellent,  so  that  cattle  were  in  good  con- 
dition to  breed,  and,  more  than  all  this,  the  cattlemen  of  Arizona  have  been  buying 
blooded  bulls  for  their  ranges,  until  the  -'shortage  of  bulls"  (that  trouble  which 
almost  ruined  the  range  business  a  few  years  ago)  is  heard  of  no  more. 

As  with  the  ciittle  so  it  is  with  sheep.  The  sheep  men  of  northern  Arizona  made 
an  unusually  heavy  lambing  last  spring,  and  it  was  no  uncommon  matter  to  hear  of 
lambings  where  110  per  cent  were  saved  and  raised,  while  he  was  indeed  unfortunate 
who  did  not  make  it  at  least  96  per  cent.  By  110  per  cent  I  mean  that  to  every  100 
ewes  the  flock  master  raised  100  lambs. 

NUMBER  OF  STOCK  IN  THE  TERRITORY. 

The  assessment  returns  for  this  year  not  having  been  made  yet,  it  is  impossible  to 
give  any  absolute  figures  as  to  the  total  number  of  stock  now  on  the  ranges  and 
upon  the  farms  in  our  Territory.  It  is  safe  to  assume,  however,  that  in  spite  of  the 
heavy  shipments  made  from  every  railroad  station,  Arizona  has  (juite  as  many  cattle 
as  last  year. 

As  for  sheep,  in  addition  to  the  splendid  natural  increase,  we  have  received  from 
the  drought-stricken  regions  of  California  almost  100,000  head  of  fine  graded  sheep, 
which  are  scattered  over  the  ranges  in  northern  Arizona  and  which  have  added 
materially  to  the  tax-producing  resources  of  those  counties. 

In  allowing  these  sheep  entrance  into  Arizona  the  livestock  board  took  every  pre- 
caution to  guard  against  briuging  in  any  disease. 

Every  bunch  was  carefully  dipped  before  Khii>ping,  and  a  certificate  was  demanded 
from  a  competent  veterinarian  stating  that  they  had  been  so  dipped  and  were  free 
from  other  contagious  diseases  before  they  were  allowed  to  cross  the  line. 

Owing  to  the  drought,  Arizona  could  have  also  received  several  tliousand  head  of 
cattle  from  California,  which  would  have  been  a  very  welcome  addition  to  our  herds, 
they  being  of  a  superior  class  and  breeding,  but,  owing  to  the  prevalence  in  Cali- 
fornia of  the  dreaded  "fever  tick, *Mt  was  deemed  advisable  not  to  allow  them  to 
come  in  and  mix  with  our  native  cattle.  This  point  will  be  treated  further  under  the 
head  of  **  Sanitary  work." 
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OVERSTOCKING  TlIK   RANGES. 

The  bitter  experience  that  Arizona  stockmen,  in  common  with  the  range  owners  of 
all  the  far  Western  States,  underwent  in  1892  and  1893  will  hardly  bo  repeated  for 
man^  years. 

It  18  generally  understood  that  the  country  will  not  stand  such  immense  drains 
upon  it  as  were  made  during  the  years  from  1888  to  1893,  especially  when  a  series  of 
years  may  fall  short  in  the  annual  rainfall. 

^*  Fewer  stock  and  bettor"  is  the  generally  accepted  plan,  and  under  this  scheme 
there  is  grass  in  plenty  for  them  all. 

At  the  same  time  it  is  my  opinion  that  the  sheep  owners  in  some  localities  of  north- 
ern Arizona  have  approached  dangerously  near  the  line  of  safety,  not  for  want  of 
grass  but  of  water. 

Especially  in  Coconino  and  adjoining  counties  will  it  be  wise  for  the  sheepmen  to 
see  to  tht^r  water  supply,  for,  while  they  have  grass  in  almost  boundless  quantities, 
the  water  supply  in  a  dry  year  is  deficient. 

All  this,  howov^er,  can  readily  be  avoided  by  building  tanks  and  conserving  the 
waters  that  now  run  to  waste. 

This  has  been  done  to  a  considerable  extent,  and  the  success  of  the  Santa  Fe 
Pacific  Railroad  Company  in  building  their  large  reservoirs  and  dams  along  their 
line  will  be  a  great  stimulant  to  further  work  in  this  direction. 

With  a  greater  water  supply,  the  range  resources  of  the  northern  part  of  oar 
Territory  can  almost  be  quadrupled. 

IMPROVINt;   THE   STOCK. 

As  before  stated,  t(he  cattlemen  have  been  foremost  in  providing  the  very  best  of 
blood  for  their  herds.  The  finest  strains  of  Fferefords  in  the  East  have  been  bronght 
here  to  grade  up  our  herds,  until  to-day  Arizona  cattle  stand  in  the  markets  of  the 
United  States  unexcelled  for  color,  form,  and  rustling  qualities. 

And  it  is  this  last  quality  which  gives  the  Arizona  cattle  their  most  valuable  point, 
and  makes  them  eagerly  sought  after  by  the  owners  of  the  great  steer  ranges  in  the 
far  North,  as  well  as  the  buyers  for  the  middle  Western  feed  lots. 

Their  hardiness  is  nnequaled,  and  whether  on  the  plains  of  Montana  and  Dakota, 
with  a  blizzard  raging,  or  in  Kansas  or  Nebraska,  with  3  feet  of  snow  and  a  norther 
howling  around,  they  always  can  be  depended  on  to  pull  through,  if  any  animal  can. 

With  the  cattlemen  the  Herefords  have  been  the  favorite  breed,  and  we  have  in 
our  borders  two  great  ranches  where  blooded  animals  of  this  breed  may  be  found, 
the  equal  of  any  strains  in  the  West. 

I  allude  to  the  *^ Sierra  Bonita'*  ranch  aud  herd  of  Col.  H.  C.  Hooker,  near  Fort 
Grant,  and  the  **San  Rafael"  herd  of  the  Hon.  Colin  Cameron,  in  Pima  Cdunty. 
Both  these  gentlemen  have  spent  thousands  of  dollars  and  many  years'  hard  work  in 
breeding  up  a  herd  of  cattle  that  shall  be  second  to  none,  and  the  immense  sales  of 
their  bulls  this  year  at  what  must  be  considered  almost  extravagant  prices  prove  that 
their  efforts  have  brought  them  profit  as  well  as  success. 

Among  the  sheep  men  the  Shropshire  or  *'  Black-nosed"  sheep  have  of  late  been  a 
favorite  breed.  They  are  a  large-framed  animal,  carrying  a  large  amount  of  wool, 
are  very  hardy,  and  seem  to  be  unusually  prolific  in  our  climate. 

The  Scott  Brothers,  in  Navajo  County,  were  among  the  first  sheep  men  to  import 
these  sheep,  aud  their  herds  now  show  the  im])rovement  to  a  remarkable  degree. 
Others  have  quickly  followed  their  example,  until  Arizona  sheep  have  made  a  name 
for  themselves  in  the  markets  of  the  United  States. 

PRICES. 

The  prices  of  live  stock  have  steadily  advanced  during  the  past  year.  Owing  to 
the  drought  in  California,  the  feeders  of  the  Salt  River  Valley  were  called  upon  to 
supply  nearly  all  the  beef  for  southern  California,  which  caused  prices  to  advance 
until  at  this  writing  first  class  beef  steers  are  quoted  at  from  4  to  4^  cents  on  the 
hoof,  a  price  which  has  not  been  equaled  for  many  years. 

As  to  the  rest  of  the  Territory,  there  is  very  little  beef  sold,  so  that  it  is  not  possi- 
ble to  compare  prices,  but  the  following  are  the  ruling  prices  to-day  for  the  classes 
of  cattle  given  and  known  as  "stockers  and  feeders:" 

Dry  cows $19  and  $20 

Calves 8    to    10 

Yearling  steers 18           20 

Two-year  steers 20           22 

Three-year  steers 24           25 

At  these  prices  thousands  have  been  shipped  from  Arizona  to  the  northern  ranges 
during  the  past  six  months,  and  thousaufls  more  are  still  to  go. 
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At  this  writing  mutton  sheep  shipped  from  Holbrook  to  Kansas  City  are  bringing 
their  owners  a  net  price  of  from  ^.25  to  $4.45  per  head,  which  is  indeed  a  very  satis- 
factory figure. 

For  sheep  on  the  range  the  ruling  price  is  about  $2.50  per  head,  but  it  is  hard  to 
find  many  even  at  this  figure. 

numher  sold. 

It  is  too  early  in  the  season  to  predict  the  total  shipments  for  the  year,  but  an 
approximate  estimate  of  250,000  head  is,  I  think,  conservative.  Allowing  $20  each 
as  the  average  price  paid,  we  have  received  from  other  States  a  total  of  $5,000,000 
for  our  cattle  this  year.' 

The  number  of  sheep  shipped  has  been  considerable,  but  inasmuch  as  no  returns 
are  made  to  our  board  nor  other  records  kept  of  sheep  shipments  it  can  only  be 
guessed  at. 

I  am  told  by  Hon.  James  Scott,  of  Holbrook,  one  of  our  leading  sheep  men,  that  is 
his  opinion  about  50,000  head  of  sheep  will  be  shipped  this  year  and  between  3,000,000 
and  4,000,000  pounds  of  wool. 

Taking  the  sheep  at  an  average  of  $3.50  per  head  and  the  wool  at  an  average  of  11 
cents  per  pound,  we  have  a  grand  total  of  $615,000  received  by  the  sheep  men  of  our 
Territory  from  their  flocks.  Mr.  Scott  estimates  the  total  number  of  sheep  in  Ari- 
zona at  500,000  head,  and  that  they  will  shear  an  average  of  7  pounds  per  hea  per 
year. 

THE  NEW   UVK-STOCK   LAW. 

Arizona  has  now  on  her  statute  books  one  of  the  best  laws  ever  passed  for  the  pro- 
tection of  the  stockman.  The  present  live-stock  sanitary  board  has  been  charged 
with  the  very  onerous  and  thankless  task  of  putting  this  new  law  into  effect,  and  it 
has  proven  very  laborious. 

Few  foresaw  the  immense  amount  of  work  that  this  new  law  would  entail,  but 
to-day  the  work  is  practically  complete,  and  the  new  law  is  working  smoothly  and  sat- 
i  sfactorily.  Under  our  old  system  of  registration  of  brands  by  counties  it  was  possible 
and  of  frequent  occurrence  for  one  man  to  record  a  brand  in  one  county  and  another 
man,  purposely  or  accidentally,  to  record  exactly  the  same  brand  in  an  adjoining 
county.  Inasmuch  as  the  animals  wearing  these  brands  ranged  at  will  over  the 
country,  and  the  county  lines  offered  no  barrier  to  their  travels,  it  was  a  source  of 
endless  confusion  and  litigation. 

Arizona  was  the  last  of  the  range  States  to  do  away  with  this  county  system 
and  have  one  central  place  where  all  brands  must  be  recorded,  and  where  one  set  of 
men  could  pass  on  the  granting  of  new  brands.  As  at  present  enforced  it  is  impos- 
sible for  two  men  to  have  exactly  the  same  brand  anywhere  in  the  Territory,  with 
the  exception  of  those  who  under  the  new  law  were  transferred  from  county  records 
and  which  of  course  will  be  i-espected.  But  as  owners  are  learning  that  their  brand 
is  given  by  others  than  themselves  they  are  applying  to  the  board  for  new  brands, 
and  gradually  the  old  duplications  will  be  done  away  with. 

As  examples  of  this  duplication  under  the  old  law  I  will  state  that  there  were  no 
less  than  twelve  owners  using  the  X  brand,  the  F  brand,  the  A  brnnd,  the  N  brand, 
the  Z  brand,  and  the  J  brand,  besides  hundreds  of  cases  where  two  men  had  the 
identical  brand  in  use  in  different  counties. 

The  dangers  of  this  were  not  so  apparent  until  our  heavy  shipments  of  cattle  were 
begun  and  the  inspectors  were  confronted  with  the  difficulty  of  determining  to  whom 
the  cattle  belonged  when  they  had  the  same  brands.  Past  live-stock  boards  have 
found  themselves  sorely  perplexed  to  determine  to  whom  to  pay  the  money  for  stray 
animals  when  half  a  dozen  claimants  appeared,  each  owning  in  some  county  the 
brand  worn  by  the  stray. 

There  are  now  upon  our  brand  books  something  like  8,000  brands  and  marks,  and 
the  protection  afforded  to  each  owner  is  almost  absolute.  He  can  transfer  his  brand 
in  exactly  the  same  manner  as  a  piece  of  real  estate,  and  men  buying  cattle  can  at 
ODce  find,  from  the  records,  in  whose  names  the  brands  are  recorded  and  whether 
there  are  any  liens  or  other  attachments  upon  the  cattle. 

Of  course,  in  putting  into  effect  such  a  large  work  there  has  been  some  friction  and 
difficult}'.  Many  cattlemen  did  not  avail  themselves  of  the  provisions  of  the  law  to 
transfer  their  brands  from  the  old  records,  hence  found  themselves  barred  from  ob- 
taining their  old  brands.  This,  of  course,  was  unfortunate,  but  was  not  the  fault  of 
the  law  nor  its  enforcement.  It  was  wholly  the  fault  of  the  men  themselves.  The 
present  board  took  hold  of  this  work  at  a  very  critical  period,  when,  owing  to  the 
severe  illness  of  the  secretary  it  was  months  behind  and  the  work  of  the  office  was 
piled  up  mountain  high.  New  issues  had  to  be  met  b^  new  rulings,  many  delicate 
points  had  to  be  considered  and  acted  upon,  and  conditions  which  were  not  foreseen 
when  the  law  was  passed  were  taken  up  and  handled  to  the  very  host  of  our  ability. 

This  work  was  an  exceedingly  hard  and  disagreeable  task,  and  especially  so  as  the 
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members  of  the  board  were  all  business  men  with  private  affairs  which  demanded 
their  attention  almost  constantly.  Yet  for  over  two  months  the  work  was  carried 
forward,  assisted  by  as  many  clerks  as  conld  work  around  the  books,  until  to-day  it 
^is  practically  completed. 

The  board  members  neglected  their  own  business,  working  many  days  from  9  a.  m. 
until  midnight  in  order  to  hasten  matters,  and  when  I  say  that  we  have  personally 
compared  every  one  of  these  8,000  brands  in  order  to  guard  against  mistakes,  and 
that  over  a  thousand  additional  brands  were  compared  and  rejected  owing  to  con- 
flicts with  oiher  brands,  I  think  the  work  of  the  board  will  be  appreciated. 

In  addition  to  this  thousands  of  letters  were  received  and  promptly  answered, 
the  daily  mail  of  our  office  for  several  months  averaging  close  to  200  letters,  while 
tlie  offiee  work  was  often  seriously  delayed  by  the  number  of  visitors  who  called 
to  personally  inquire  as  to  points  under  the  new  law. 

It  has  been  the  aim  of  the  board  to  answer  every  inquiry  as  promptly  and  fully  as 
possible  and  we  have  been  most  fortunate  to  secure  the  services  of  Mr.  ii.  Harrison 
as  secretary. 

Mr.  Harrison's  work  in  the  office  has  been  highly  satisfactory.  He  has  been 
extremely  diligent  in  hastening  to  completion  the  work  of  the  board,  and  the  books 
and  records  of  the  office  are  a  monument  to  his  ability,  skill,  and  neatness. 

In  addition  to  the  work  entailed  by  this  new  law  the  ordinary  routine  work  of  the 
offiee  has  been  kept  up  to  date,  which  in  itself  is  a  matter  of  no  small  importance. 

The  amount  received  for  stray  animals  this  year  far  exceeds  that  of  any  previous 
year.  It  is  a  pleasure  to  state  that  at  this  time  there  U)  not  a  single  stray  claim, 
where  the  claimant  hsis  any  right  to  the  money  whatever,  unpaid. 

With  the  brands  of  the  whole  Territory  at  his  hand  the  chairman  is  able  at  once 
to  determine  to  whom  the  money  should  go,  except  in  cases  where  the  brand  is  not 
on  record,  when  it  has  been  our  rule  to  require  some  satisfactory  evidence  of  owner- 
ship before  paying  the  claim. 

It  should  be  borne  in  mind  that  there  are  parties  all  over  the  Territory  who  make 
it  their  business  to  scan  the  columns  of  the  stray  list  and  put  in  a  claim  for  every 
animal  advertised  that  they  can  see  the  least  possible  chance  for  getting  the  money. 
The  principal  objectors  to  the  operations  of  this  law  are  this  class  of  persons,  who, 
when  their  claims  are  rejected,  rail  against  the  board  and  deem  themselves  aggrieved. 

It  is  only  just  to  ourselves  to  say  that  the  board  is  sincere  in  it«  efforts  to  pay 
these  claims  to  the  rightful  owners  and  that  in  the  majority  of  the  cases  the  claini- 
ants  are  utter  strangers  to  us,  so  that  we  can  have  no  possible  personal  motive  in 
making  our  decisions.  The  same  point  will  hold  good  in  the  matter  of  the  rejection 
of  brands.  It  would  be  by  far  the  easiest  way  for  us  to  allow  a  brand  if  it  were 
possible  to  do  so,  but  inasmuch  as  under  the  law  we  are  held  responsible  for  our 
actions  in  protecting  brands  already  recorded  we  are  forced  to  be  careful  and  just  to 
all  parties. 

As  an  illustration  of  the  difficulties  in  determining  the  ownership  of  strays  I  will 
state  that  for  a  stray  steer  sold  at  Fort  Huachuacua  in  1897  there  were  no  less  than 
ten  claimants.  I  think  six  of  them  had  this  brand  recorded  by  transfer  from  county 
records,  while  the  balance  had  unrecorded  brands.  These  ten  claimants  came  from 
alniost  every  county  in  the  Territory,  and  the  board,  after  cnrefully  comparing  the* 
claims,  paid  the  money  to  a  party  living  at  the  shijiping  point  but  whose  brand  was 
not  on  the  Territorial  books.  Although  his  brand  was  not  on  record  he  furnished  us 
good  evidence  that  he  owned  cattle  in  this  brand,  and  as  ho  lived  and  owned  cattle 
right  at  th«  point  of  shipment  it  was  deemed  justly  his  steer. 

As  a  matter  of  fact  nearly  every  other  one'  of  the  claimants,  upon  learning  that 
their  claim  had  been  disapprovetl,  wrote  the  board  complaining  of  their  action  and 
berating  them. 

I  cite  these  instances  to  show  the  cattlemen  the  many  difficulties  that  surround 
these  matters  and  to  assure  them  that  we  are  trying  to  deal  justly  and  fairly  with 
everybody,  whether  his  brand  be  recorded  or  not. 

ClfANGES   IN  TUK   LAW. 

There  are  some  points  in  the  new  law  that  need  amending  and  improving,  and  at  the 
proper  time  I  shall,  on  behalf  of  the  board,  suggest  these  to  you.  Probably  no  law 
was  ever  passed  l»ut  that  it  was  necessary  to  alter  and  amend  it,  yet  i  think  the 
present  live-stock  law  of  Arizona  is  remarkable  for  its  clearness  and  lack  of  ambigu- 
ity. What  few  changes  are  demanded  can  be  easily  made  by  our  coming  legislature, 
and  the  stockmen  should  see  to  it  that  their  representatives  are  interested  in  this 
subject. 

The  law  has  already  stood  the  test  of  several  legal  attacks,  and  the  rulings  of  the 
boarfl,  which  under  the  law  are  part  of  the  law,  have  been  sustained  by  the  decisions 
of  both  the  courts  and  the  attorney-general. 
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SANITARY  WORK. 

ThiB  past  year  has  been  an  unasnally  active  one  in  this  line,  and  our  very  capable 
and  efficient  veterinarian  has  worked  literally  day  and  night  to  protect  the  health 
■  of  the  Territory. 

Taking  them  up  in  their  importance  I  will  say  that  the  most  serious  trouble  was 
over  a  shipment  of  cattle  from  below  the  Government  quarantine  line  in  Texas. 

To  thoroughly  understand  this  I  will  explain  that  the  United  States  Government, 
which  establishes  this  line,  allows  cattle  from  below  there  to  go  anywhere  in  the 
United  States  between  November  1  and  January  15.  The  idea  of  this  is  that  the 
cold  weather  of  those  months  will  kill  the  ticks  which  carry  the  disease  germs,  and 
so  no  harm  may  come  to  the  cattle  coming  in  contact  with  those  from  below  the  line. 

This  will  hold  good  so  far  as  Northern  climates  may  be  concerned,  but  in  our  warmer 
latitudes  it  will  not  do.  The  question  has  never  arisen,  however,  because  few  cattle 
had  been  shipped  into  Arizona  except  high-bred  animals,  which  were  naturally  A:ee 
from  disease.  This  shipment  was  oifered  the  Southern  Pacific  Railroad  at  £1  Paso 
abont  December  16,  1897,  which  road  asked  for  permission  to  bring  them  into  our 
Territory  under  our  rules.  As  the  cattle  were  heavily  infested  with  ticks,  and  came 
from  below  the  line,  they  did  not  have  nor  could  they  procure  a  clean  bill  of  health 
£rom  the  Government  inspector  at  El  Paso. 

The  matter  came  before  the  board  at  a  full  meeting  and  after  several  days  of  delay 
and  careful  investigation  we  decided  that  under  our  laws  we  had  no  power  to  keep 
these  cattle  out  in  this  open  seasou,  but  that  the  instant  they  crossed  the  Territorial 
line  we  could  place  them  in  quarantine  and  hold  them  until  all  danger  was  past, 
owner  to  pay  all  expenses  of  quarantine. 

We  hardly  expected  the  owner  to  accept  these  conditions  but  to  our  surprise  he 
did  so  and  the  cattle  had  to  come.  They  were  met  at  the  State  line  by  Dr.  Norton 
and  were  placed  in  a  close  quarantine  for  about  ninety  days  at  Willcox  until  every 
evidence  of  danger  was  gone. 

However,  so  fearful  were  the  cattlemen  in  the  vicinity  that  there  were  still  some 
larking  germs  of  fever  left  that  they  voluntarily  made  up  a  purse  to  buy  the  cattle 
and  ship  them  out  of  the  country  rather  than  allow  the  owners  to  turn  them  loose 
on  the  open  range  at  Willcox  as  tliey  desired.  The  cattle  were  then  taken  to  a 
pasture  and  kept  by  themselves  for  two  or  three  months  and  sold  for  beef. 

The  willingness  of  the  cattlemen  of  W^ilcox  to  lose  over  $1,000  before  they  would 
risk  the  danger  of  infection,  even  when  the  board  and  Dr.  Norton  assured  them  there 
was  positively  no  danger,  is  a  strong  argument  in  favor  of  the  most  stringent  rules 
against  such  danger. 

The  board  has  now  taken  such  steps  and  published  such  rules  as  will  prevent  any- 
thing of  the  kind  happening  in  the  open  season  a^ain.  We  are  too  far  south  to 
trnst  to  the  winters  to  kill  the  ticks,  and  it  is  a  satisfaction  to  state  that  our  posi- 
tion in  this  matter  has  met  the  hearty  approval  of  the  head  of  the  Bureau  of  Ani- 
mal Industry,  Dr.  Salmon,  who  is  assisting  us  in  every  way. 

Hardly  had  we  got  rid  of  these  Willcox  cattle  when  the  cattlemen  of  California, 
whose  herds  were  starving,  owing  to  the  drought  in  that  State,  were  knocking  for 
admission. 

California  being  also  below  the  line,  and  badly  infest-ed  with  ticks,  it  was  decided 
by  the  board  to  be  a  wise  policy  to  refuse  them  admission.  This  led  to  many  criti- 
cisms upon  us  by  parties  who  do  not  understand  the  conditions  that  exist  in  Cali- 
fornia, and  it  must  be  confessed  that  with  hundreds  of  miles  of  grass  lying  idle  it 
did  seem  hard  to  refuse  them  entrance.  But  self- preservation  is  th^tirbt  law  of 
nature,  and  in  trying  to  do  our  California  friends  a  favor  we  were  liable  to  do  our- 
selves an  irreparable  injury  that  would  have  ruined  every  cattleman  in  Arizona  and 
placed  us  forever  below  the  fated  ''fever  line."  Subsequently  one  or  two  States  did 
admit  California  cattle,  and  inasmuch  as  several  cases  of  fever  have  developed 
amongst  the  native  cattle,  it  is  deemed  strong  evidence  that  we  were  indeed  wise  to 
refuse  to  let  them  come  in. 

In  this  connection  I  deem  it  but  right  to  refute  the  statement  that  we  even  refused 
the  cattle  from  California  passage  through  the  Territory  because  they  had  to  be 
unloaded  en  route.  Quite  to  the  contrary,  we  established  a  yard  at  Peach  Springs, 
on  the  Santa  Fe  pjicific,  and  at  Arizola,  on  the  Southern  Pacific,  to  be  known  and 
nsed  as  *•  quarantine  yards '*  and  kept  solely  for  California  cattle. 

In  regard  to  the  cases  of  fever  imported  into  the  Salt  Kiver  Valley  from  California 
and  which  have  been  watched  so  closely  from  its  discovery,  I  am  happy  to  say  that 
whilf  we  shall  keep  the  suspicious  ranches  in  a  close  quarantine  for  some  lime  yet, 
still  it  is  the  opinion  of  us  all  that  we  have  utterly  stamped  out  every  vestige  of 
fever. 

The  cattlemen  of  Arizona  owe  to  Dr.  Norton  a  debt  of  gratitude  for  his  work  in 
this  case.  His  high  standing  with  the  W^ashington  authorities  enabled  us  to  act  and 
be  in  hannony  at  all  times  with  the  Bureau  officials,  and  they  placed  in  his  hands 


Digitized  by 


Google 


92  REPORT   OF   THE    GOVERNOR   OP   ARIZONA. 

the  entire  managemeDt  of  this  case,  well  knowing  that  he  would  handle  it  with 
absolute  intejfrity  and  justice.  Had  it  not  been  so,  it  is  the  opinion  of  every  man 
posted  on  the  subject  that  we  should  have  been  in  quarantine  long  ago  and  our  live- 
stock industry  mined. 

It  is  no  overestimate  to  say  that  a  quarantine  on  Arizona,  such  as  California  has, 
would  lower  the  value  of  cattle  all  over  the  Territory  over  50  per  cent,  if  not  more. 

The  last  trouble  was  with  our  neijjbors  on  the  south.  Fever  ticks  have  been  fonnd 
for  some  time  in  the  Arispe  district,  in  Mexico,  and  as  early  as  December  last  I  called 
the  attention  of  the  Bureau  in  Washington  to  the  dan;;er  of  our  being  infected  by 
these  Mexican  cattle,  to  which  they  replied  that  they  were  carefully  watching  it 
and  would  not  allow  any  fover  cattle  to  cross  the  line. 

In  May  of  this  year  Dr.  Norton  was  called  to  Bisbee  to  look  at  some  cattle  there, 
and  after  several  days  of  careful  investigation  enough  evidence  was  found  to  warrant 
him  in  refusing  them  admission  to  our  Territory,  although  no  objection  was  made  to 
their  being  loaded  at  Bisbee  for  shipment  to  other  States,  provided  the  Bisbee  yards 
were  cleaned  and  fumigated. 

However,  no  one  else  wanted  them  any  more  than  we  did,  so  Hhe  entire  shipment 
of  over  7,000  head  were  turned  back  and  not  allowed  to  come  across. 

The  General  Government  is  still  investigating,  and  we  are  cooperating  with  them 
in  every  way  to  protect  the  health  of  the  cattle  of  Arizona. 

Among  the  horses  there  has  been  slight  trouble  with  glanders.  Curiously  enough, 
both  cases,  one  in  Navajo  County  and  the  other  in  Maricopa  County,  can  be  traced 
back  to  a  horse  that  came  into  Arizona  some  years  ago  from  Utah.  It  is  evident  that 
the  dread  disease  lies  dormant  for  a  long  time  until  the  proper  conditions  give  it  an 
opportunity  to  develop. 

I  am  glad  to  say  that  in  both  these  cases  it  has  been  confined  to  the  horses  first 
afflicted,  and  no  spread  of  the  disease  has  been  discovered. 

There  has  been  a  constant  call  for  the  services  of  Dr.  Norton  from  all  parts  of  the 
Territory  and  it  has  been  a  hard  matter  to  attend  to  all  of  them.  Glanders  is  so 
greatly  dreaded  and  so  easily  spread  that  everj'  man  having  a  horse  suffering  with 
a  bad  cold  thinks  it  is  glanders  and  at  once  demands  the  presence  of  Dr.  Norton. 

This,  of  course,  is  what  he  is  supposed  to  be  paid  for  auvl  what  he  is  presumed  to 
do,  but  as  the  expense  of  sending  him  on  these  errands  is  very  heavy,  Dr.  Norton  has 
always  endeavored  to  satisfy  himself  that  there  was  some  real  danger  before  sub- 
jecting the  Territory  to  this  expense. 

As  a  sample  of  these  calls,  I  will  state  that  at  one  time  this  spring  there  were 
demands  for  him  to  come  and  see  suspicions  horses  at  Bisbee,  Holbrook,  Clifton, 
and  Prescott. 

We  have  always  urged  on  owners  of  stock  to  be  certain  they  had  a  genuine  case 
before  sending  for  the  Territorial  veterinarian  and  have  found  ourselves  criticized 
because  we  have  not  at  once  upon  receipt  of  letters  sent  Dr.  Norton  to  their  horses. 

Nevertheless,  we  have  always  endeavored  to  be  as  consistent  as  possible,  and  while 
not  ignoring  the  least  call  for  such  services  to  be  quite  certain  that  it  would  justify 
the  expense  before  sending  him. 

Among  the  hogs  there  has,  fortunately,  been  no  recurrence  of  the  severe  visitation 
of  the  disease  that  cost  the  hog  raisers  of  Glendalc  and  vicinity  so  dearly  a  few 
years  ago,  but  at  the  same  time  a  watchful  eye  is  kept  upon  all  importations  of  hogs, 
none  being  admitted  until  they  have  been  carefully  examined  and  found  absolutely 
healthy. 

FUNDS. 

Under  the  law  creating  this  board  it  was  made  the  duty  of  the  chairman  to  trans- 
fer to  the  Territorial  treasurer  all  moneys  for  strays  which  have  been  in  their  hands 
unclaimed  for  more  than  one  year. 

In  accordance  with  this  law]  I  have  transferred  to  Col.  C.  W.  Johnstone,  Territorial 
treasurer,  the  sum  of  $3,500,  being  the  amount  of  moneys  in  our  hands  so  unclaimed. 

It  is  a  matter  of  congratulation  to  the  cattlemen  to  feel  that  this  board  which  was 
created  for  their  benefit  and  protection  is  so  nearly  self-sustaining  and  virtually 
costs  the  taxpayers  but  little.  The  expenses  of  putting  into  effect  this  new  law 
have  been  very  heavy,  and  especially  as  the  law  made  it  the  duty  of  the  board  to  do 
certain  things,  but  made  no  appropriation  to  pay  for  them. 

In  these  cases  we  obtained  from  the  attorney -general,  Hon.  CM.  Frazier,  his 
written  opinion  as  to  our  rights  in  the  premises. 

INSPECTION  SKRVICE. 

The  inspection  service  was  never  in  better  condition  than  it  is  at  present.  The 
system  is  as  near  perfect  as  is  possible  where  there  is  no  stated  salary  and  only  the 
fees  to  pay  for  the  work  done. 

New  Mexico  and  other  States  pay  their  inspector  a  regular  salary,  and  by  this 
means  get  the  very  best  men  for  the  work. 

Of  course  at  the  large  shipping  points  it  is  an  easy  matter  to  lill  the  place,  but  in 
the  little  towns  and  mining  camps,  where  stealing  of  cattle  for  beef  is  constantly 
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goin^  on,  it  is  a  very  hard  matter  to  get  a  good  man  who  will  see  to  it  that  the  law 
18  strictly  enforced. 

Removals  in  the  service  have  been  made  only  when  for  the  eood  of  the  service,  and 
then  only  after  careful  investigation  has  shown  the  party  to  be  incompetent. 

There  is  appended  hereto  a  list  of  cattle  shipments  made  up  to  July  1, 1898,  show- 
ing points  of  shipment  and  also  number  slaughtered  during  the  same  time. 

The  following  is  a  list  of  the  various  inspection  points,  together  with  the  number 
and  class  of  stock  shipped  and  slaughtered  for  the  fiscal  year  ending  June  30,  1898: 


Town. 


Slaugh- 
t©re<l. 


I    Cattle 
shipped. 


Hogs        Horses 
shipped.  I  shipped. 


Arivaca 

Ashfork 

Aravaipa 

Arizola 

Apache  

BaenosAyres. 

Benson 

Bisbee 

Bi^hog 

BngM 

Bowie 

Calabaaas 

Caeagrande 

Clifton 

CongresA 

Crittenden 

Chaparral 

f  Joncbo 

Canyon 

Crownking  . . . 

Duncan 

Don  Lois 

Del  Bio 

Fairbank 

Flagstaff. 

Florence 

iToronimo 

Gilabend 

Glendale 

Globe 

GreaterriUe .. 


Grant. 

Hack  berry 

Holbrook 

Hnafhaca 

Jerome 

Kirkland 

Kingman 

Mammoth 

Meea 

Morencl 

NavtUo 

Nogaien 

Oro  Blanco 

Pantano 

Preecott 

PhwnU 

Palomas 

Pearce 

Peach  Springs. 

Bodington 

Seliginan 

San  Carlos 

Springerville  .. 

San  Simon 

Sonoita 


Safibrd. 

Sahnarito 

Steam  Pnmp 

SolomonviUe 

Tucson 

Tempe  

Tombstone 

Thomas,  Fort 

Table  Mountain . 

Wickenburg 

Willcox 

Walnut  Gro%'e... 

Winslow 

Williama 

Yuma 


ToUl- 


102 
120 
100 


14 

43 

647 

248 

126 

125 

110 

1,167 

20 

290 

136 

232 

1,034 

1,448 

41 

485 

274 

525 

351 

23 

553 

159 

22 

1,873 

4,380 

12 

203 

8 

47 

107 

1,429 

14 

10 


4,116 

450 

300 

56 

38 

42 

340 

18 

•624 

863 

1,805 


280 

1,790  i 

65 

«l 

63 

3 

142 

1,167 

608 

192 

91 

6 

10 


30,726 


"      7,282    .....!!!..  '----*"-" 

1 

1,685  {           562 

1                   i 

4,706  1 ' 

14.143  1 

449  I 
599  j 
12,307 


2,533  1. 

1,976  :. 

1,838  1. 

265  ;. 


299 
4,738 
3.940 


7,646 


20.833  I , 

1,186  I 

11,596  3,045 


8,106 
14, 574 
6,310  I 


5,862  ' 
266 


C7 


3,348 
1,674  I 


265 


22 


12 


3,V64 :.., 

768    \. 
13, 575 


49 
72 


1,646 
2,031 


1,864 
10, 613 


784 
33,646 
13,966 


728  , 
41, 648 


360  I 


253,  318  I       17, 193 


191 
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During  the  year  there  were  sold  by  the  duly  appointed  inspectors  of  the  board 
strays  to  the  number  of  407  head,  amounting  to  $4,846.27,  the  proceeds  of  which 
were  sent  to  the  board,  as  provided  by  law,  to  be  paid  to  the  owners  when  found. 
During  the  same  period  the  board  paid  313  claims,  amounting  to  $3,764.14. 

TERRITORIAL  PRISON. 

The  report  of  the  condition  of  the  Territorial  prison  for  the  year  end- 
ing June  30,  1898,  shows  the  following  as  gleaned  from  the  reports 
made  during  that  time,  and  the  prison  record  kept  of  prisoners,  as 
received  and  discharged. 

STATISTICAL. 

There  were  in  confinement,  June  30, 1897,  206  male  prisoners  and  3 
female  prisoners,  and  the  receipts  and  discharges  during  the  year  were 
as  follows : 


Received. 
Male.      Female. 


Discharged. 


Third  quarter,  1897 1  19    

Fourth  quarter,  1897 84  1 

First  quarter,  1898 10    

Socond  quarter,  1898 i  23    

In  confiuement,  June  30, 1897 206  3 

Total 292  4 


Male. 


Female. 


This  leaves  in  confinement,  June  30, 1898, 179  male  prisoners. 

FINANCIAL. 

The  expenditures  and  receipts  for  the  year,  by  quarters,  are  as  follows : 


Expenditures.  I   Beceipt«. 


Third  quarter,  1897  . 
Fourth  quarter,  1897 
First  ouarter,  1898  . . 
Secona  quarter,  1898 

Total 


$9, 681. 38  $1, 289. 01 

12,160.24  1,048.73 

12, 463. 39  I  635. 11 

11,078.03  716.15 


45, 378. 04 


8,689.00 


The  following  is  a  brief  outline  of  the  place  of  birth,  habits,  religion, 
and  nature  of  the  crime  of  each  prisoner : 

Number  from  each  county : 

Apache 3 

Coconino 14 

Cochise 23 

Gila 15 

Graham 19 

Maricopa 28 

Mohave 2 

Navajo 4 

Pima 36 

Final 11 

Yavapai 22 

Yuma 2 


Total 179 

Nativity :  := 

Native  born 84 

Foreign  bom 95 

Total 179 

Religion :  == 

Catholic 102 

Protestant 25 

No  religion 52 

Total 179 


Education : 

liead  and  write Ill 

Neither  read  nor  write 68 

Total 179 

Crime : 

Against  person 75 

Against  property 104 

Total 179 

Intemperate 127 

Temperate 52 

Total 179 

Use  tobacco 174 

Do  not  use  tobacco 5 

Total 179 

Married 42 

Single 137 

Total 179 
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LABOR. 

There  have  been  9,545  days'  work  performed  by  prisoners  on  the  canal 
under  contract  with  the  State  of  Arizona  Improvement  Company  at  the 
contract  price  of  70  cents  per  day,  which  was  a  net  earning  to  the  Ter- 
ritory of  $6,981.50,  Beside  which  the  prisoners  have  cut  for  the  use  of 
the  prison  about  4,000  cords  of  wood.  This  wood  cost  about  50  cents 
per  cord  as  against  the  contract  price  heretofore  paid  contractors  of 
$2.75  per  cord. 

Prisoners  cutting  this  wood  were  allowed  a  deduction  of  one  month 
from  their  sentence  for  every  12  cords  cut,  and  the  result  was  highly 
satisfactory. 

COMMERCE  AND  RAILROADS. 

All  the  railroads  of  the  Territory  report  a  very  satisfactory  increase 
in  the  volume  of  business  during  the  past  year,  and  considerable  con- 
struction work  has  been  done  on  new  lines.  Nearly  all  of  the  railroads 
of  the  Territory  have  made  numerous  and  extensive  improvements  in 
their  rolling  stock,  roadbeds,  building  new  bridges,  relaying  ties  and 
rails,  repairing,  overhauling,  and  renewing  passenger  equipment,  build- 
ings, etc. 

The  Gila  Valley,  Globe  and  Northern  Eailway  connects  with  the 
Southern  Pacific  at  Bowie  Station,  in  Cochise  County,  and  extends 
north  to  Globe,  a  distance  of  about  140  miles.  This  road  will  certainly 
prove  of  very  great  benefit  in  the  way  of  develoi)ment  and  civilization. 
It  traverses  the  rich  agricultural  valley  of  the  upper  Gila,  affording  the 
farmers  necessary  transportation  facilities  for  their  i)roduce,  crosses  the 
San  Carlos  Indian  Reservation,  the  home  of  the  hitherto  dangerous 
Apaches,  impressing  them  with  its  civilizing  influences,  and  gives  to 
one  of  the  wealthiest  and  most  productive  mining  sections  in  the  Ter- 
ritory, which  surrounds  the  city  of  Globe,  an  outlet  for  its  great  min- 
eral wealth  and  facilities  for  developing  and  working  the  mines,  the 
value  of  which  under  these  improved  conditions  can  scarcely  be 
estimated. 

The  Prescott  and  Eastern  Railroad  has  been  constructed  during  the 
present  year  from  a  point  on  the  Santa  Fe,  Prescott  and  Phoenix  Rail- 
way, about  6  miles  north  of  Prescott,  to  Mayer,  a  distance  of  26J 
miles,  in  order  to  provide  railroad  facilities  to  the  rapidly  developing 
mining  districts  tributary  thereto.  This  line  penetrates  a  rich  mining 
section,  and  will  undoubtedly  prove  an  important  factor  in  the  devel- 
opment of  the  Territory. 

The  line  of  the  Arizona  and  Southeastern  Railroad  from  Fairbank  to 
Bisbee,  a  distance  of  36.2  miles,  has  been  entirely  relaid  with  60-pound 
rails,  and  a  branch  line  has  been  built  from  a  point  8.8  miles  distant 
from  Bisbee  to  the  international  boundary,  a  distance  of  4  miles. 

The  Santa  Fe  and  Grand  Canyon  Railway  has  been  surveyed  from  the 
town  of  Williams,  on  the  Santa  Fe  Pacific,  to  the  Grand  Canyon  of  the 
Colorado,  a  distance  of  about  65  miles,  and  some  construction  work 
done.  This  road  when  completed,  it  is  claimed,  will  develop  some  rich 
copper  and  coal  mines,  and  furnish  an  easy  means  of  access  by  tourists 
to  the  greatest  natural  wonder  of  the  earth,  the  incomparable  Grand 
Canyon  of  the  Colorado. 

A  company  has  also  been  incorporated  to  build  a  railroad  from  King- 
man, Mohave  County,  on  the  line  of  tlie  Santa  Fe  Pacific,  to  the  Grand 
Canyon  through  a  rich  mineral  section. 
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The  following  railroads  are  now  being  operated  in  the  Territory : 

Miles. 

Southeru  Pacific  of  Arizona 383 

Santa  Fe  Pacific 393 

Santa  Fe,  Prescott  and  Phoenix 197 

Gila  Valley,  Globe  and  Northern 140 

New  Mexico  and  Arizona 87 

Arizona  and  New  Mexico 38 

Arizona  and  Southeastern 54 

Maricopa  and  Phoenix  and  Salt  River  Valley 43 

Prescott  and  Eastern 27 

Congress  Gold  Company 4 

Total 1,366 

The  Southern  Pacific  passes  along  the  southern  part  of  the  Territory 
from  Yuma,  on  the  Colorado  River,  to  the  eastern  boundary  of  Cochise 
County,  passing  through  the  counties  of  Yuma,  Maricopa,  Pinal,  Pima, 
and  Cochise. 

The  Santa  Fe  Pacific  crosses  north  of  the  center  of  the  Territory  near 
the  thirty-fifth  parallel  and  passes  through  the  counties  of  Apache, 
Yavapai,  Coconino,  and  Mohave. 

The  New  Mexico  and  Arizona  runs  from  Benson,  on  the  Southern 
Pacific,  in  Cochise  County,  to  Nogales,  in  the  same  county,  at  the 
Mexican  lini'. 

The  Arizona  and  New  Mexico  runs  from  Clifton,  in  Graham  County, 
to  the  Southern  Pacific  at  Lordsburg,  N.  Mex. 

The  Arizona  and  Southeastern  runs  from  Bisbee,  Cochise  County,  to 
Benson,  on  the  Southern  Pacific,  in  the  same  county. 

The  Maricopa  and  Phcenix  and  Salt  River  Valley  runs  from  Maricopa, 
Pinal  County,  on  the  Southern  Pacific,  to  Phcenix,  Maricopa  County, 
with  a  branch  from  Tempe,  Maricopa  County,  to  Mesa,  in  the  same 
county. 

The  Santa  Fe,  Prescott  and  Phoenix  runs  from  Ashfork,  on  the  line 
of  the  Santa  Fe  Pacific,  through  the  counties  of  Yavapai  and  Maricopa, 
to  Phcenix. 

The  Gila  Valley,  Globe  and  Northern  runs  from  Bowie,  on  the  South- 
ern Pacific,  in  Cochise  County,  to  Globe,  Gila  County. 

The  Prescott  and  Eastern  runs  from  a  point  on  the  Santa  Fe,  Prescott 
and  Phrenix,  Yavapai  County,  to  Mayer,  in  the  same  county. 

The  Congress  Gold  Company  Railroad  runs  from  Congress  Station," 
on  the  Santa  Fe,  Prescott  and  Phoenix,  in  Yavapai  County,  to  the 
Congress  mine. 

EDFCATIOX. 

Following  is  a  report  of  the  superintendent  of  public  instruction  on 
the  public  schools  of  the  Territory  during  the  year: 

PUBLIC  SCHCOLS. 

The  past  year  has  been  one  of  steady  progress  in  the  schools  of  the  Territory. 
Reports  to  this  office  from  the  various  county  superintendents  state  that  greater 
progress  has  been  made,  and  as  a  rule  the  schools  are  in  better  condition,  than  ever 
before  in  their  history.  I  find  throughout  the  Territory  an  increased  and  increasing 
interest  in  school  work,  not  only  among  the  teacbers,'but  among  patrons  as  well. 
The  statistical  reports  bear  out  the  statement  that  our  schools  are  now  enjoying  a 
period  of  prosperity  and  progress  which  can  not  fail  to  be  gratifying  to  all  friends 
of  education.  I  have  found  in  all  pai-ts  of  the  Territory  school  officers  who  are  dili- 
gent in  the  discharge  of  their  duties  and  enthusiastic  in  doing  efficient  work  for  the 
schools. 
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REVENUE. 

For  the  support  ot  the  schools  an  annual  tax  of  3  cents  on  each  $100  of  taxable 
property  is  levied.  The  amount  so  obtained  is  apportioned  to  the  several  counties 
according  to  the  school  population  between  the  ages  of  6  and  18  years.  For  the 
further  support  of  the  schools  the  supervisors  of  each  county  are  required  to  levy  an 
annual  tax  of  not  less  than  30  cents  nor  more  than  80  cents  on  each  $100  of  taxable 
property  in  their  several  counties.  The  amounts  so  raised  from  taxation  are  further 
augmented  by  amounts  received  from  the  lease  of  school  lands,  which  has  amounted 
to  no  inconsiderable  sum  the  past  year,  poll  taxes,  money  received  from  tines  and 
forfeitures,  and  gambling  licenses. 

The  apportionment  of  county  school  moneys  is  based  upon  the  average  daily 
attendance  in  the  schools. 

TEXT-BOOKS. 

Many  of  the  text-books  in  use  in  our  schools  had  become  more  or  less  antiquated 
and  it  seemed  desirable  that  some  changes  should  be  made  so  as  to  give  to  our  schools 
the  advantages  of  the  lat-est  advances  in  educational  work.  Changes  such  as  were 
deemed  for  the  best  interests  of  the  schools  have  now  been  made,  and  it  is  believed 
that  the  result  of  the  change  will  be  highly  beneficial  to  the  schools;  besides  there 
will  be  a  great  saving  to  the  patrons  on  the  cost  of  the  books. 

TEACHERS,  TEACHERS'  CERTIFICATES   AND   DIPLOMAS. 

It  is  safe  to  say  that  in  no  State  or  Territory  are  there  more  earnest  and  efficient 
teachers  than  are  those  of  Arizona.  They  are  progressive  and  devoted  to  their  work, 
and  have  brought  the  schools  up  to  a  very  desirable  standard  of  excellence. 

The  standard  for  examinations,  while  not  over  critical,  will  compare  favorably  with 
that  of  any  other  State  or  Territory.  Those  who  have  taught  successfully  for  ten 
years,  at  least  one  of  which  was  in  this  Territory  on  a  first-grade  certitioate,  and 
who  shall  pass  a  successful  examination  in  the  history  of  education,  pedagogy,  school 
economy,  and  school  government  are  entitled  to  life  diplomas. 

Teachers  who  have  taught  successfully  for  five  years  may  receive  educational 
diplomas  valid  for  six  years,  without  examination. 

Holders  of  diplomas  from  universities  and  chartered  colleges  may  receive  first- 
grade  Territorial  certificates  without  examination,  at  the  option  of  the  board  of 
education,  and  those  who  pass  the  required  examinations  before  the  Territorial 
board  of  examiners,  and  those  who  pass  the  required  examinations  before  county 
boards  of  examination,  may  receive  first  and  second  grade  Territorial  or  county 
certificates. 

Applicants  for  first-grade  certificates  must  receive  85  per  cent,  and  applicants  for 
second-grade  certificates  must  receive  80  per  cent. 

The  following  tabulated  statement  shows  the  condition  of  the  schools  of  the  Terri- 
tory at  the  close  of  the  school  year  ending  June  30,  1898 : 


Coanty. 


Teachers. 


^tricrs^**    Boys  enrolled.  Oirl8enrolled.|  Total  enrolled. 


1897. 1  1898.    1897.  I  1898.  i  1897.      1898.      1897.      1898.      1897.    I    1898. 


Apache 120  I 

Cochise 25  | 

Coconino ,  12 

GiU        15  ; 

Graham 33  ' 

Marirona 89 

Mohave \  12  , 

XaviUo ,  30 

Pima I  43  . 

PiDAl 16  i 

Yavaimi 4<J 

YaiDA i  14 


19  I 

27  I 

11 
15 
38 
93  ! 
12  I 
22  I 
46  , 
18 
51 
13 


111 

18  I 

24| 
47 
11  I 
14 
25' 
10  I 
38  I 
10  I 


451 
556 
244 
293 
870 
47  1,935 
11         129 


12  I 
20  I 


13 
29 


15  , 
29 
13 
40 
9 


457 
673 
236 
251 
954 


401 
477 
244 
240 

848 


2,068   1,711 
146    131 


366  408 

991  1,084 

256  283 

701  '  811 

211  I  223 


392 
842 
252 
625 
196 


Total 354   386  j  227   244  i  7, 003  !  7, 594  6,358 


422 
594 
240 
198  I 
955  I 
,869  i 
158 
453  ; 
922  ' 
271  , 
753 
284  1 


1,033 
488  I 
5.13  I 

1,718  I 

3.646  , 
260 
758  I 

1,833  I 
508  I 

1,326 
406  I 


879 
1,267 

476 

449 
1.909 
8,937 

304 

861 
2,006 

554 
1,564 

407 


7.119  13,361   14,613 

II 


5217- 
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County. 


I  Children  of 
1  Rchool  age  at 
!     last  census. 

1897.       1898. 


Average  length        Average 


)Olt 


school  term. 
1897.    '    1898. 


Apache 842  944 

CochiHe 1,378  1,448 

Coconino i  575  587 

Gila '  466  60C 

Graham 2,408  2,450 

Maricopa 4,098  4,310 

Mohave  312  282 

Navajo 093  805 

Pima 3,644  4,015 

Pinal 790  75M 

Yavapai 1,721  1,831 

Yania 6(>0  706 


Monfhg. 
5.45 
6.47 
6.33 
6.33 
6.15 
6.60 
6.98 
5.87 
6.  36 
6.00 
6.11 
5.80 


Months. 
5.68 
7.50 
6.85 
6.00 
6.10 
7.00 
7.40  i 
6.00  I 
6.13  I 
6.00  ' 
6.90  I 
6.53  I 


salary  paid 
tejicntrs. 

1897. 


$60.55 
73.  80 
86.36 
66.33 
57.68 
62.00 
70.83 
64.75 
64.25 
65.00 
72. 50 
74.28 


$58.92 
68.00 
75.41 
70.00 
57.12 
64.00 
74.98 
62.13 
69.98 
60.00 
67.60 
71.94 


Total 17,427     18,802 


6.37 


6.50  :    68. 


I 


66.67 


County. 


Teachers  exam.  Teaihersre-    ,  liateoftax 

4^S  ceiving  certifl- I  levied  on  each 

*"®**-  catos.          '  $100. 

1897.    '    1898.  1897.    ;    1898. 


I 


Apache 15 

Cothise 13 

Coconino 7 

Gila 12 

'  Graham ,  7 

Maricopa 41 

.  Mohave 4 

Navajo 18 

■Pima 

Pinal 

Yavapai 

Yuma 

Total 


9 

7  I 
2  I 
5 
9 
25 
5 
5 


.»  1 

h 

8  I 

26  ' 

4  I 

9  I 


V 

6l 

20  I 
5  I 
3  i 


1897.  1 

1898. 

$0.60  1 

$0.65 

.55  . 

.53 

.35  . 

.60 

.55 

.60 

.60 

.59 

.60 

.55  ' 

.55 

.33  '. 

0  1 

18 

8  1 

16 

.62; 

.31 

6 

«  1 

4 

5 

.45 

.65 

19 ; 

16 

19 

10 

.50  1 

.56 

'\ 

7 

2  ' 

7 

.80  1 

.75 

153' 

1 

114 

103  1 

85 

.56  j 

.57 

County. 


Amount  paid  in  salarien 
of  teachers.  ' 


Tot^l  expenditures. 


Valuation  of  school 
property. 


1897. 


18P8. 


Apache $5,560.43 

Cochise 13,446.05 

Coconino 6,463.13 

Gila 6,409.00 

Graham 11,595.31 

Maricopa ;  44,050.60  ' 

Mohave 5,722.50 

Navajo 7,507.87 

Pima 20,554.65 

Pinal ,  5,714.36 

Yavapai 22,376.12 

Yuma 6,591.05 

Total 155,991.07 


$6, 124. 35 
14,710.45 
7, 490. 00 
6, 448. 75 
15,  662. 82 
46,  317.  31 
6,659.75 
8, 013. 35 
20.  653. 00 
6,  919. 35 
24,717.28 
6,177.98 


169, 894. 39 


1897 


$7,079.21  , 
16,096.52  ' 
10,002.17  t 

7.82.1.39  , 
14,  722. 66  I 
61,848.48 

6,968.86  , 
11,892.34  ' 
27,894.31  I 

6.  788. 18  , 
26,606.67  i 

8,225.86 


$7, 769. 
18,  257. 
10,604, 

8,  646. 
16,  921. 
66, 218 

8, 161, 
14, 897. 
28, 087. 

8,997. 
29, 236. 

7, 595. 


1897. 


'I 


$10, 

20. 

30, 

3, 

12, 

178, 
11 
12, 
88. 
21, 
47, 


9:»8.oo 

730.91 
065.00 
780.00 
735.43 
096.00 
219.00 
074.26 
060.00 
616.00 
920.00 
145. 25 


205, 948. 65  221,  389. 75  445, 379. 85 


$11, 585. 72 

22, 249. 61 

30,508.50 

5,000.00 

12,014.50 

202,945.00 
10,256.00 
13,866.92 
88, 985. 39 
17, 782. 00 
48,490.00 
8.424.00 


472,107.64 


The  above  figures  show  an  increase  of  school  popalatlon  of  1,375  over  the  census 
of  1897,  and  an  enrollment  in  the  schools  of  1,252  in  excess  of  1897. 

The  average  salary  paid  to  teachers  this  year  was  $66.67  as  against  $68.69  last  year. 

The  total  expenditure  for  the  maintenance  of  the  schools  this  year  amounted  to 
$221,389.75,  being  $15,441.10  more  than  last  year. 

The  valuation  of  school  property  last  year  was  $445,379.85  as  against  $472,107.64 
this  year,  an  increase  of  $26,727.79. 

UNIVERSITY  OF  ARIZONA. 

[From  the  annual  report  of  the  president  of  the  university. 1 

The  University  of  Arizona  was  established  by  act  of  the  Territorial  legislature  in 
1887,  but  it  was  opened  to  students  for  the  first  time  in  1891.    Its  history,  therefore, 
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as  an  educational  institution  is  a  brief  one.  Considering  this  short  period  of  devel- 
opment it  has  ma<le  worthy  progress  and  has  attained  to  a  good  degree  of  efficiency. 
The  following  facts  with  respect  to  the  location,  buildings,  equipment,  and  work 
of  the  university,  part  of  which  are  taken  from  the  last  register,  will  be  of  interest. 
By  them  it  will  be  seen  that  the  conditions  under  which  the  work  of  the  institution 
is  carried  on  are  favorable  to  growth  and  development. 

The  University  of  Arizona  is  located  near  Tucson,  the  county  seat  of  Pima  County, 
one  of  the  largest  towns  in  the  Territory. 

Tucson  is  on  the  main  line  of  the  Southern  Pacific  Railway^  312  miles  west  of  El 
Paso,  Tex.,  and  500  miles  east  of  Los  Angeles,  Cal.  It  is  easily  reached  from  both 
East  and  West  without  change,  and  has  railway  connections  with  central  and  north- 
em  portions  of  the  Territory  via  Maricopa,  and  with  Northeastern  States  via  Dom- 
ing. The  town  lies  in  a  broad,  flat  valley,  at  an  elevation  of  2,400  feet  above  sea 
level,  and  is  surrounded  by  mountains.  Its  dry,  healthful  situation,  with  its  mild, 
eqnable  climate,  have  made  Tucson  a  famous  health  resort,  particnlary  for  pulmo- 
nary patiente. 

The  winter  climate  is  especially  good.  Its  temperature  is  cool  and  refreshing, 
without  being  severe.  The  lowest  temperature  recorded  during  the  average  year  is 
about  20*^  F.  above  zero.  But  little  rain  falls  during  the  winter;  fogs  are  unknown ; 
cloudy  days  are  rare,  the  percentage  of  sunshine  throughout  the  winter  being 
greater  than  that  recorded  in  any  other  place  in  the  United  States.  In  the  sum- 
mer the  temperature  ranges  high,  but  the  dry  heat  of  this  region  difters  greatly 
from  the  moist  and  oppressive  heat  of  the  Eastern  and  Gulf  States.  Owing  te  the 
extreme  dryness  of  the  air  the  highest  temperatures  known  are  less  oppressive  to 
the  senses  and  less  dangerous  to  the  health  than  the  suiumer  heat  of  the  Mississippi 
States. 

The  total  amount  of  rainfall  averages  less  than  twelve  inches.  Of  this  amount 
fully  one-half  falls  duriug  July  and  August,  yet  the  amount  is  so  small  as  not  to 
materially  increase  the  atmospheric  humidity,  and  the  summers  are  found  remark- 
ably healthy.  In  general  the  climate  may  be  described  as  well  suited  to  nearly  all 
people,  but  is  particularly  beneficial  to  the  young  and  to  those  who  can  not  endure 
with  comfort  or  safety  the  extremes  of  temperature  and  the  sudden  changes  of 
Northern  climates. 

BUILDINGS. 

The  main  building  is  200  by  105  feet,  two  stories  in  height,  the  low.er  story  of  gray 
stone,  the  upper  of  red  brick,  and  is  completely  surrounded  by  a  wide  two-story 
veranda.  This  building  contains  the  offices,  recitation  rooms,  laboratories,  and 
apparatus  rooms  of  the  various  departments,  an  assembly  room,  the  libraries  of  the 
university  and  experiment  station,  and  the  Territorial  museum.  Adjoining  the  main 
building  is  the  mining  annex,  80  by  60  feet,  filled  with  metallurgical  machinery, 
while  near  by  is  the  new  brick  building  erected  especially  for  the  work  in  assaying. 

Three  cottages  have  been  built,  x'hey  are  of  brick,  two  stories  in  height,  and 
were  intended  to  accommodate  each  two  families.  They  were  originally  designed  for 
homes  for  instructors,  but  owing  to  the  pressure  for  accommodations  for  students  on 
the  university  grounds,  two  of  the  cottages  have  been  converted  into  homes  for 
young  ladies,  and  furnish  excellent  accommodations  for  twenty-five  persons,  while 
the  third  is  used  as  a  residence  for  the  president. 

A  dormitory,  built  of  a  fine  quality  of  ^^ray  stone,  two  stories  in  height,  has  been 
provided  as  a  home  for  male  students.  It  contains  a  students'  dining  room,  kitehen 
connected  therewith,  and  twenty  rooms,  each  large  enough  to  accommodate  two 
stodento. 

Other  buildings  are  the  boiler  house,  which  also  contains  the  well  and  pump, 
whereby  the  water  supply  for  irrigation  and  f^eneral  purposes  is  obtained ;  the  two 
greenhouses,  one  of  which  has  just  been  supplied  with  a  greenhouse  boiler  to  furnish 
artificial  heat  when  needed;  a  small  cottage,  and  a  temporary  wooden  building  used 
as  a  young  men's  dormitory. 

EQUIPMENT. 

Library, — The  library  is  increasing  in  efficiency  with  the  growth  of  the  institution. 
The  books  have  been  selected  with  great  care,  with  a  view  both  to  the  requirements 
of  the  various  departments  of  instruction  and  also  to  the  building  up  of  a  well-bal- 
anced, symmetrical  collection  of  books.  All  the  works  are  new  and  standard.  The 
scientific  works  represent  the  highest  and  latest  authority,  while  the  literary  and 
historical  departments  contain  only  the  best  known  and  most  thoroughly  tried 
antbors.  A  main  object  in  making  the  selection  has  been  to  furnish  students  with 
books  of  the  highest  class  and  to  encourage  them  in  habits  of  careful  reading.  Com- 
plete bound  sets  of  the  leading  American  periodicals  are  bein<?  collected  every  year, 
so  that  the  library  is  already  valuable  as  a  means  of  research  in  the  p^resent-day 
problems. 
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The  latest  editions  of  the  best  cyclopedias  and  dictionaries  are  constantly  at  the 
students'  disposal.  The  leading  American  scientihc  and  literary  publications,  as 
well  as  the  Territorial  newspapers,  are  found  in  the  reading  room. 

Aside  from  Government  publications  and  pamphlets,  the  library  contains  3,100 
bound  volumes,  of  which  800  have  been  added  during  the  present  year.  Of  the 
whole  number  about  three-fifths  are  scieutitic  works,  the  remainder  belonging  to 
general  literature,  biography,  and  history. 

A  complete  card  catalogue  of  authors  and  titles  is  maintained. 

Chemistry, — The  chemical  laboratories  are  two  in  number.  The  smaller  one,  on  the 
upper  floor  of  the  main  building,  is  for  the  use  of  students,  and  is  equipped  for  teach- 
ing the  theories  and  practice  of  chemical  science.  The  room  for  laboratory  work  is 
well  lighted,  provided  with  gas,  good  water,  working  desks,  ventilating  hoods,  an 
abundance  of  apparatus,  and  chemicals  with  which  to  carry  on  experimental  work, 
and  can  be  made  to  accommodate  about  twenty-four  students.  Adjoining  the  large 
room  is  a  small  storeroom  stocked  with  apparatus  for  demonstrating  the  principles 
of  chemistry  and  containing  well-selected  collections  of  chemical  suhstauces. 

The  experiment  station  laboratory  occupies  three  large  working  rooms  and  two 
small  storerooms  on  the  lower  floor  of  the  main  building.  This  laboratory  is  devoted 
to  analytical  work  in  chemical  investigations  relating  to  the  agricultural  interests 
of  the  Territory.  It  is  excellently  equipped  for  the  special  lines  of  investigation  in 
which  it  is  engaged ;  and,  although  not  primarily  intended  for  the  use  of  students,  it 
has  educational  value  for  those  who  desire  to  witness  the  operations  of  a  working 
laboratory.  The  equipment  includes  chemical  balances,  chemical  apparatus  and 
supplies,  machinery  for  preparing  samples,  and  special  appliances  for  the  analysis  of 
milK,  agricultural  products,  tanning  materials,  and  soils. 

Biology, — ^The  biological  laboratories  occupy  three  rooms  in  the  southwest  half, 
second  floor,  of  the  south  wing  of  the  main  building.  These  rooms  are  piped  for 
^as  and  water  and  liberally  provided  with  apparatus  for  research  and  for  giving 
instruction  on  biological  subjects.  Students  pursuing  histological  work  are  pro> 
vided  without  expense  with  simple  and  compound  microscopes,  as  the  nature  of 
their  work  demands.  The  laboratory  is  equipped  with  microtomes,  culture  baths, 
oven,  and  other  accessories  used* in  modem  methods  of  research. 

A  herbarium,  containing  nearly  ten  thousand  sheets  of  plants,  mostly  indigenous 
to  the  Southwest,  a  lar^e  percentage  being  from  Arizona,  is  an  important  factor  in 
the  equipment.  Some  fafty  cases  of  insects,  including  one  large  cabinet,  is  of  value 
in  giving  instruction  in  entomology  and  to  illustrate  the  economic  insects  of  Arizona. 
The  work  in  general  and  systematic  zoology  is  greatly  facilitated  by  the  Herbert 
Brown  collection  of  birds,  and  by  other  zoological  material  which  has  been  brought 
together  in  the  past  five  years. 

To  aid  in  the  study  of  human  and  comparative  anatomy  and  physiology  there  are 
provided  articulate  and  disarticulate  human  skeletons,  plaster  and  papier  mAxsh^ 
models  of  the  important  organs,  and  microscopical  preparations  illustrating  the 
structure  of  the  various  tissues.  The  equipment  also  includes  special  apparatus  for 
use  of  advanced  students  in  this  department. 

Agriculture,— H'wo  rooms  upon  the  first  floor  and  near  the  central  part  of  the  main 
building  are  used  for  the  work  in  the  study  of  agnculture  and  for  the  agricultural 
experiment  station  headquarters.  The  eciuipmeut  is  quite  complete.  There  have 
been  imported  from  Europe  several  of  the  best  Azoux  models  of  portions  of  the 
domestic  animals,  showing  normal  and  morbid  conditions;  also  several  cases  of 
products  of  the  vegetable  kingdom.  A  very  large  collection  of  garden  and  farm 
seeds  has  been  secured  and  arranged  in  jars  and  properly  labeled.  There  is  also  a 
selection  of  garden  tools  and  instruments  used  in  veterjnary  surgery.  Recently 
there  has  been  imported  from  Germany  a  collection  of  charts  illustrating  the  anatomy 
and  physiology  of  some  of  the  fruits  and  grains.  Specimens  of  the  best  fruits, 
grains,  and  other  farm  products  are  constantly  received  lor  examination;  also  speci> 
mens  of  abnormal  nature. 

Laboratory  work  is  provided  for  in  the  greenhouses,  and  in  field  work  upon  the 
university  grounds.  The  general  library  contains  many  of  the  standard  and  most 
valuable  of  the  recent  publications  upon  agriculture  and  its  various  branches 
and  the  science  on  which  it  is  based.  All  the  bulletins  and  reports  of  experiment 
stations  of  the  United  States  and  foreign  countries  are  on  file  in  the  station  library, 
and  the  principal  agricultural  and  horticultural  journals  are  upon  the  table  of  the 
reading  room. 

Civil  and  hydraulic  engineering, — Recognizing  the  fact  that  the  first  actual  engage- 
ment secured  by  the  civil  engineering  student  will  be  either  in  the  field  with  a  sur- 
veying party  or  in  the  drafting  oflSce,  the  equipment  of  this  department  has  been 
chosen  with  a  view  to  developing  the  highest  skill  in  these  fundamental  lines  of 
work.    Already  liberal,  it  is  being  constantly  enlarged. 

In  addition  to  a  lar^e  number  of  technical  books  and  periodicals  contained  in 
the  general  library,  this  department  possesses  a  considerable  number  of  valuable 
referenoe  works  ooncerning  its  special  lines  of  investigation. 


Digitized  by 


Google 


REPORT   OF   THE    GOVERNOR   OF   ARIZONA.  101 

Mining  and  metallurgy. — The  departmeDt  of  mining;  and  metallurgy  is  well  equipped 
for  giving  both  theoretical  and  practical  instruction  in  the  arts  of  mining  and 
metaUorgy  in  all  its  branches. 

The  assay  laboratory  is  equipped  with  assay  furnaces  for  crucible  work,  for  scori- 
fying and  cupelling,  and  for  retorting  mercury  from  amalgam.  An  adjoining  room, 
supplied  with  water,  gas,  and  electric  current,  has  a  roomy  hood  for  work  involving 
fumes,  with  tables  and  desks  for  student  work,  besides  all  needed  appliances  for 
assaying  by  dry  and  wet  methods,  including  electrolysis. 

The  laboratory  also  has  desks  and  fittings  for  the  chemical  work  required  in 
metallurgical  and  mineralogical  investigations,  and  the  analysis  of  ores,  mineral 
fertilizers,  and  qualitative  tests  of  minerals. 

Mechanical  engineenng  and  physics. — The  facilities  for  experimental  demonstration 
of  all  important  phenomena  are  very  complete.  The  lecture  table  is  supplied  with 
gas,  water,  electric  currents  from  primary  and  storage  batteries  and  from  the  large 
dynamo. 

Adjacent  to  the  lecture  room  is  the  apparatus  room,  where  are  kept  the  many 
instruments  owned  by  the  university.  Both  these  rooms  open  into  the  large  physi- 
cal laboratory,  where  the  students  verify  for  themselves  the  laws  set  forth  in  the  text- 
books and  lectures. 

These  excellent  facilities  for  instruction  and  scientific  research,  in  the  hands  of 
an  efficient  faculty,  afford  a  fine  opportunity  to  the  youth  of  the  Territory  to  secure 
a  liberal  education. 

During  the  past  year  the  number  of  professors  and  instructors  has  been  15,  and 
the  students  have  numbered  156. 

The  academic  work  of  the  school  will  be  understood  from  the  following  statement 
concerning  the  courses  of  instruction.  These  courses  and  all  the  privileges  of  the 
university  are  open  to  all  qualified  persons  of  either  sex  without  charge. 

Three  regular  four-year  courses  of  study  leading  to  a  degree  are  offered,  viz,  liter- 
ary and  scientific,  engineering  and  mining,  agrioulturo. 

In  each  course  the  work  is  partly  required  and  partly  elective.  Four  hours  of 
recitation  a  day  are  required  in  each  course  as  full  work.  In  laboratory  work  two 
to  two  and  one-half  hours  are  considered  the  equivalent  of  one  recitation  hour. 

Persons  of  mature  age  and  with  sufficient  preparation,  who  are  not  candidates  for 
a  degree,  will  in  some  cases  be  admitted  to  regular  classes- as  special  students  with- 
out having  taken  the  required  work  of  the  Tower  years  of  the  course;  provided, 
however,  that  in  all  such  cases  they  show  to  the  satisfaction  of  the  instructor  giving 
the  course  that  they  can  take  the  work  with  profit  to  themselves  and  without  detri- 
ment to  the  work  of  the  regular  class. 

Work  is  offered  in  the  following  lines:  English  language  and  literature,  Latin, 
Spanish,  French,  German,  history  and  civics,  mathematics,  physics,  chemistry, 
biology,  mineralogy  and  geology,  drawing  and  shopwork,  engineering,  mining. 

Students  who  have  completed  satisfactorily  the  required  work  and  the  specified 
amount  of  elective  work  in  either  of  the  four- year  courses  are  given  the  degree  of 
bachelor  of  science. 

The  advanced  degrees  of  master  of  science  and  master  of  arts  are  conferred  upon 
bachelors,  graduates  of  this  university  or  from  institutions  of  equivalent  grade, 
who  have  successfully  pursued  a  course  of  study  marked  out  by  the  faculty  and 
requiring  not  less  than  one  year. 

The  degrees  of  civil  engineer,  mining  engineer,  irrigation  engineer,  and  electrical 
engineer  are  open  to  graduates,  properly  prepared,  who  have  pursued  special  lines  of 
post-gradnate  work  in  accordance  with  faculty  regulations. 

Besides  this  work  of  college  grade,  the  university  maintains  a  preparatory  school, 
whoee  course,  occupying  three  years,  has  been  especially  designed  for  those  who 
have  not  had  sufficient  training  to  enter  the  classes  of  the  freshman  year. 

It  is  not  the  desire  of  the  faculty  to  engage  in  any  work  which  can  as  well  be  done 
in  the  public  schools  of  the  Territory ;  but  we  have  found  it  impracticable  to  dis- 
pense with  classes  designed  to  prepare  students  for  the  work  of  the  higher  classes. 
This  course  affords  thorough  training,  as  far  as  it  goes,  and  provides  a  good  founda- 
tion for  future  studies.  One  of  its  main  objects  is  to  give  training  in  the  best 
methods  of  study— to  teach  pupils  to  think.  In  many  cases  students  lacking  neither 
in  zeal  nor  ability  are  at  a  disadvantage  in  not  knowing  how  best  to  direct  their 
energies  to  the  matter  in  hand.  It  will  be  tbe  constant  aim  of  the  instructors  in 
tile  preparatory  school  to  overcome  this  difficulty,  which  has  been  heretofore  the 
most  serious  hindrance  to  educational  progress. 

To  each  student  who  completes  the  studies  of  the  preparatory  course  a  certificate 
stating  that  fact  will  be  given,  which  certificate  will  entitle  the  holder  to  admittance 
to  the  higher  courses  of  the  university  without  examination. 

THK   ARIZONA   SCHOOL  OF   MINES. 

In  addition  to  the  facilities  for  general  instruction  in  the  arts  of  mining — metal- 
lurgy and  assaying — ^this  department  of  the  university  is  provided  with  a  mill  for 
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working  ores  in  lar^e  or  small  quantities  from  a  few  pounds  weight  to  a  ton  or 
more.  Mill  tests  can  De  made  by  either  the  small  3-6tamp  mill  or  by  the  large  5-8tanip 
battery.  There  are  rolls  for^roller  crashing,  and  jigs  and  Rittinger  tables  for 
concentrating  ores. 

QrALITATIVK   EXAMINATION'S. 

In  order  to  promote  knowledge  of  the  mineral  wealth  of  Arizona  and  to  dissemi- 
nate accurate  infonuatlon  regarding  the  minerals  and  rock  formations  and  their 
distribution,  qualitative  testes  or  determinations  of  the  nature  of  mineral  substances 
not  requiring  an  assay  are  made  gratuitously  upon  samples  sent  by  mail  or  delivered 
to  the  institiition  without  charge. 

QI'ANTITATIVR  DETERMINAllONS. 

When  quantitative  determinations  or  analyses  are  required,  or  when  assays  show- 
ing the  quantity  and  value  of  a  metal  or  metals  are  necessary,  a  charse  is  made, 
under  the  provisions  of  the  Territorial  law  of  March,  1897,  regulating  the  prices  or 
fees  to  be  charged  for  an  assay  at  the  university.  These  rates  are  shown  in  the 
following  schedule: 

Asnaying  ores  from  Arizona, 

Silver  and  gold,  or  either $0. 50 

Silver,  gold,  and  copper 1.00 

Copper 50 

Ores  containing  more  than  three  common  metals 1. 50 

The  following  rates  have  been  established  by  the  board  of  regents  for  assaying 
ores  taken  firom  deposits  or  mines  without  the  Territory  of  Arizona. 

Assaying  ores  from  without  the  limits  of  Arizona. 

Silver  and  gold,  or  either  alone $1.00 

Copper 1.00 

Lead 1.00 

Zinc 2.50 

Iron \ 2.00 

Silica 1.50 

Alumina 5. 00 

And  for  other  determinations  such  rates  ae  the  director  of  the  school  of  mines  may, 
in  each  instance,  fix. 

THE  TERRITORIAL  MUSEUM. 

The  Arizona  legislature,  session  1893,  passed  an  act  establishing  a  general  qinsenm 
at  the  university.  The  object  of  this  is  to  collect  materials  of  all  kinds  illustrating 
the  resources  and  development  of  the  region,  and  particularly  to  preserve  historical 
relics,  including  those  pertaining  to  the  aboriginal  inhabitants. 

Donations  of  specimens  and  collections  will  be  received  smd  acknowledged  with 
thanks,  but  no  provision  has  yet  been  made  by  the  legislature  for  the  support  of 
this  department,  aside  from  the  appropriation  of  $100  per  annum  for  the  salary  of  a 
curator  for  two  years. 

A  collection  has  been  bequeathed  by  the  late  Edward  Rose,  of  Pleasant  Valley, 
Gila  County,  and  the  nucleus  of  additional  collections  will  come  from  duplicates  of 
the  material  obtained  by  members  of  the  faculty  in  their  annual  tours  of  scientillo 
investigaiion  in  the  Territory.  The  collection  of  minerals  made  by  Mr.  Sorin  at  the 
World's  Fair  in  1893  is  also  placed  with  the  foregoing.  Historical  records  of  much 
value  are  being  gradually  accumulated  as  a  part  of  this  museum,  and  an  appeal  is 
made  to  old  settlers  and  others  to  bear  this  fact  in  mind  when  making  disposition  of 
articles  bearing  even  remote  relation  to  the  early  pioneers  and  their  history.  All 
records  and  data  of  any  nature  which  can  be  gleaned  are  worthy  of  preservation,  and 
we  earnestly  desire  to  have  them  placed  at  the  university,  where  they  will  always  be 
accessible  for  reference. 

A  large  and  valuable  collection  of  skins  of  the  birds  of  Arizona  has  been  deposited 
by  Mr.  Herbert  Brown  in  the  museum. 

It  is  desired  to  make  the  collection  of  ores  and  minerals  fully  represent  the  great 
mineral  resources  of  Arizona,  and  specimens  from  all  the  mines  will  be  thankfully 
received  and  acknowledged. 

The  agricultural  experiment  station  connected  with  the  university  is  performing 
excellent  service  for  the  Territory.  A  detailed  statement  of  the  work  of  the  station 
will  be  found  in  connection  with  this  report. 


Digitized  by 


Google 


REPORT    OF    THE    GOVERNOR    OF    ARIZONA.  105 

The  school  of  mines  is  also  in  snccessfal  operation,  and  its  benefits  to  an  impdrtant 
and  constantly  developing  industry  are  numerous. 

A  commercial  department  ati'orrls  an  excellent  opportunity  for  pursuing!:  the  com- 
mercial  branches,  such  as  business  arithmetic,  bookkeeping,  stenography,  penman«- 
ship,  and  commercial  law,  and  is  designed  to  prepare  students  for  actual  commercial 
life. 

Military  science  and  tactics  are  taught  regularly,  and  all  male  students  are 
required  to  take  military  drill  until  the  end  of  the  sophomore  year.  Thereafter  th^ 
work  is  optional. 

The  adyantagesof  this  requirement  are  seen  in  the  improved  physical  condition  or 
the  students  and  in  the  orderly  deportment  which  it  fosters  and  enjoins. 

An  equivalent  of  time  thus  occupied  is  devoted  by  female  students  to  physical 
culture,  vocal  culture,  and  instruction  in  the  rudiments  of  hospital  practice  and  the 
prompt  relief  of  the  injured. 

Other  physical  training  is  found  in  athletic  organizations,  which  are  under  thfr 
immediate  care  of  a  committee  of  the  faculty. 

The  students  maintain  a  literary  society,  which  is  a  valuable  feature  of.  collegvt 
life  and  whose  work  embraces  general  literary  exercises  and  practice  in  parlianientaijr 
usages. 

The  dormitories,  though  inadequate,  afford  accommodations  for  about  sixty  stu- 
dents. The  price  of  board  barely  Covers  the  cost,  so  that  students'  living  expenses 
need  not  be  excessive.  Fifteen  dollars  per  month  covers  expenses  of  board,  fuel,  and. 
lights. 

The  Rocial  life  of  the  college  is  guarded  and  fostered.  Frequent  social  entertaiib- 
ments  are  given  nnder  the  management  of  the  matrons. 

The  board  of  regents  is  composed  of  gentlemen  who  give  much  time  and  intelligent^ 
and  conscientious  attention  to  the  duties  of  their  office. 

TERRITORIAL  NORMAL   SCHOOL. 

The  following  statement  is  made  by  the  principal  of  tbe  institution  : 

The  legislative  enactment  providing  for  the  organization  of  this  school,  also 
stated  the  design  and  purpose  of  its  establishment  to  be,  **  that  a  normal  school  for 
the  Territory  of  Arizona  is  established  at  Tompe,  in  Maricopa  County,  Ariz.,  the  pur- 
pose of  which  shall  be  the  instruction  of  persons,  both  male  and  female,  in  the  art 
of  teaching,  and  in  all  the  various  branches  that  pertain  to  a  good  common  school 
education;  also  to  give  instruction  in  the  mechanical  arts  and  in  husbandry  and 
agricnltnral  chemistry,  in  the  fundamental  laws  of  the  United  States,  and  what 
regards  the  rights  and  duties  of  citizens.^'  With  the  approval  of  the  board  of 
education,  after  a  careful  consideration  of  concomitant  conditions,  the  faculty  has^ 
up  to  the  present  time,  limited  the  work  of  this  school  to  the  instruction  and  train- 
ing of  teachers,  notwithstanding  the  fact  that  the  legislature  has  provided  for  a 
much  broader  field  of  activity. 

LOCATION. 

The  location  of  this  school  at  Tempe  seems  very  fortunate.  Tempe  is  situated  itt 
the  beautiful  valley  of  the  Salt  River,  7  miles  from  the  capital.  It  has  railroad 
connection  with  the  Southern  Pacific  and  Santa  Fe  systems  bv  the  Maricopa  and 
Phcpnix  and  Salt  River  Valley  Railroad.  The  climate  here  is  delightful  during  the 
whole  of  the  school  year,  and  the  cost  of  living  is  less  than  at  any  other  place  ia 
the  Territory.  The  school  is  in  the  midst  of  an  intelligent  and  moral  community, 
engaged  in  farming  and  fruit  raising. 

CAMPUS. 

The  campus  includes  20  acres,  and  is  under  a  high  state  of  cultivation.  The  north- 
half  is  set  with  shade  and  ornamental  trees  and  shrubs  which  form  a  beautiful  grove^ 
many  of  the  trees  reaching  a  height  of  40  feet.  The  great  variety  of  plant-life  forms 
found  on  the  campus  and  on  the  cultivated  and  desert  lands  iu  the  vicinity  is  a  great 
aid  to  the  students  in  the  study  of  botany. 

BUILDINGS. 

The  building  heretofore  used  for  school  purposes  was  erected  in  1886  at  a  cost  of 
$6,500.  It  is  a  one-story  brick  structure,  70  fe<»t  long  and  60  feet  wide,  with  a  broad 
veranda  entirely  surrounding  it,  and  wfis  a  comfoi-table  home  for  the  school  the  first 
seven  years  of  its  existence. 

The  new  normal  school  building  was  completed  In  the  summer  of  1897,  and  ha» 
been  occupied  by  the  school  the  past  year.  It  is  a  commodious  structure,  136  feet 
long,  80  feet  wide,  and  three  stories  high.    The  lower  story  is  of  brown  sandstone^ 
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the  o£her  two  of  red  pressed  brick  with  sandstoDe  trimmings.  This  edifice  is 
beautiful  iu  architectural  design,  convenient  in  arrangement,  and  substantial  in 
construction.  Its  appointments  embrace  all  the  modem  school  conveniences,  such 
as  cloakrooms,  closets,  recitation  rooms,  study  hall,  assembly  hall,  laboratories,  etc. 
Its  fixtures  comprise  a  complete  outfit  of  tables  and  cases  sufficient  to  accommodate 
36  students  working  at  the  same  time,  tablet-arm  chairs  to  seat  160  students,  recita- 
tion seats  for  100  students,  tables  and  chairs  to  accommodate  40  students  in  drawing 
at  the  same  time,  besides  desks  and  sittings  for  175  students  in  the  normal  depart- 
ment proper.  In  addition  to  this,  the  school  of  practice  is  furnished  with  adjusta- 
ble seats  and  desks  and  other  modem  appliances  to  accommodate  pupils  of  the  sev- 
eral grades  to  the  number  of  70.  The  assembly  hall  is  seated  with  400  tablet-arm 
opera  chairs,  and  will  accommodate  500  persons  when  seated  to  its  full  capacity. 
All  things  considered,  the  building  is  excellently  equipped  for  the  purposes  of  normal 
school  work. 

ATTEND  A  NCR. 

This  school  has  bad  a  steady,  healthy  growth  from  its  opening  for  the  reception  of 
students  in  January,  1886,  to  the  present  time.  In  the  first  half  decade  of  its  exist- 
ence the  attendance  increased  from  26,  in  1886,  to  54  in  the  school  year  18H0-91. 

During  the  last  five  years  the  total  enrollment  of  this  school  has  l>een  as  follows: 
Seventy-six  in  tlie  scholastic  year  1891-92,  87  in  1892-93,  91  in  1893-94,  94  in  1894-95, 
134  in  1895-96,  158  in  1896-97,  and  173  in  1897-98.  This  is  exclusive  of  the  school  of 
practice  department,  whose  number  is  limited  to  80  in  all  grades.  The  greatly 
increased  attendance  for  the  past  three  years  is  a  good  index  of  tlie  estimation  in 
which  the  work  of  this  institution  is  heldbv  the  public.  Every  county  in  the  Ter- 
ritory has  been  represented  by  students  in  this  school  during  the  year  just  closed. 

COURSE   OF   STUDY. 

The  work  of  the  normal  department  of  this  school  is  laid  out  in  two  courses  of 
study  and  practice— the  elementary  and  the  higher.  The  elementary  course  has  been 
considerably  strengthened  during  the  past  two  years.  It  now  comprises  three  years* 
work  as  formerly,  but  retiuires  one  year's  work  more  of  preparation  for  admission 
to  it.  The  higher  course  has  been  formulated  and  will  be  put  in  efiective operation 
as  soon  as  available  funds  will  warrant  the  employment  of  a  sufficient  teaching  force 
Ui  do  80.  It  requires  four  years  for  its  completion  and  gives  better  preparation  for 
teaching  the  higher  branches.  It  carries  the  academic  work  through  the  require- 
ments for  admission  to  the  best  universities  of  our  country. 

Each  of  these  courses  requires  a  year  of  professional  work  and  practice  teaching. 
These  courses  also  include  systematic  training  in  light  gymnastics  for  all  students 
and  military  drill  for  the  young  men.  The  advantages  ot  such  training  to  the  bodily 
health  and  carriage  of  the  student  is  unquestioned.  Sufficient  training  is  given 
alouK  these  lines  to  enable  the  students  to  introduce  these  exercises  into  the  schools 
in  which  ihey  may  be  employed  as  teachers.  It  should  be  borne  in  mind,  however, 
that  the  main  aim  and  efibrt  of  all  the  work  in  the  normal  school  is  professional 
training,  that  instruction  in  other  lines  of  the  curricula  is  incidental,  but  neverthe- 
less necessary,  for  methods  in  teaching  can  not  be  imparted  a]>art  from  the  subject- 
matter.  For  a  more  minute  analysis  of  the  course  of  study  and  fuller  details  of  the 
condition  of  this  school,  reference  is  here  made  to  the  annual  catalogue  published 
in  189M.  These  courses  ha  ve  been  formulated  with  a  fixed  purpose  to  give  the  student 
the  greatest  possible  advantages,  the  educational  status  of  the  Territory  and  the 
financial  ability  of  the  average  student  being. carefully  considered.  The  scope  of 
these  courses  of  study  gives  this  school  a  creditable  rank  with  similar  institutions 
in  the  older  communities  of  our  country.  The  course  of  study  in  the  school  of 
practice  covers  the  work  of  the  eight  grades  of  the  primary  and  grammar  school 
curricula  of  the  public  schools. 

In  addition,  there  is  much  work  designed  to  develop  and  strengthen  the  faculties 
of  the  child  and  to  render  him  more  self-helpful  from  day  to  day  and  to  give  added 
zest  to  the  routine  of  the  scho(d.  Nature  study  is  made  a  prominent  feature  of  this 
work. 

The  practice  scho<d  fits  its  pupils  for  the  normal  department  proper,  and  is  open  to 
pupils  of  sch'nd  age  from  any  part  of  the  Territory,  who  are  admitted  in  the  order  of 
their  application  until  each  grade  is  filled  to  its  maximum,  which  has  been  fixed  by 
the  board  of  education  at  ten.  This  department  has  become  so  popular  that  there 
are  always  more  applicants  than  can  be  accommodated. 

SCHOLASTIC   YEAn. 

The  school  year  comprises  forty  weeks  of  actual  work,  divided  into  four  terms  of 
ten  weeks  each.    This  subdivisiou  of  the  calendar  gives  students  who  can  not  attend 
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school  conge^utively  for  a  whole  year  a  better  opportunity  to  arrange  their  work  and 
receive  credit  therefor  toward  the  quantum,  requisite  for  graduation. 

BRANCHES  OF  STrDY  PURSUED. 

The  academic  work  during^  the  past  year  was  distributed  as  follows:  Algebra,  74; 
arithmetic,  81 ;  botany,  61,  bookkeeping,  26 ;  chemistry ,  19 ;  composition,  72;  civics, 
2b;  drawing,  112;  elocution,  24;  English  literature,  68;  ethics,  34;  political  geogra- 
phy, 37:  physical  geography,  11;  geology,  28;  geometry,  64;  grammar,  48;  United 
States  nlstory,  38;  music,  9^;  orthography,  146;  general  history,  62;  physics,  28; 
physiology,  52;  psychology,  68;  school  law,  40;  reading,  42;  writing,  48;  wora 
analysis,  26;  zoology,  21. 

The  professional  work  was  pursued  by  the  students  in  classes  whose  numbers  are 
indicated  below:  History  of  education,  21;  methods  of  teaching.  50 ;  observation  of 
critic  teacher's  work,  25;  school  management,  18;  practice  teaching,  23;  theses  on 
professional  topics,  21. 

Tbere  were  68  members  in  the  class  in  military  drill  and  27  in  special  work  in 
physical  culture.  The  whole  school  had  training  in  free  gymnastics  during  the 
winter  months. 

LIBRARY. 

The  library  now  contains  more  than  seven  hundred  volumes,  comprising  works  on 
history,  science,  education,  and  general  literature.  Many  of  the  valuable  publica- 
tions of  the  Smithsonian  Institution,  and  other  publications  of  the  Department  of  the 
Int-erior,  are  found  on  its  shelves.  Appleton's  new  edition  of  Johnson's  Cyclopedia, 
Appleton's  Scientific  Librarj*,  and  a  fe«\'  other  books  have  been  added  to  it  the  cur- 
rent year.  It  contains  a  fair  supply  of  reference  books  for  the  present  needs  of  the 
school. 

MISEUM. 

The  mnseum  already  contains  many  valuable  archaeological  relics  and  quite  a 
Dumber  of  interesting  specimens  of  animals,  plants,  and  minerals  characteristic  of 
Arizona,  such  as  copper,  silver,  gold,  and  lead  ores,  native  insects,  birds,  small  ani- 
mals, and  plants,  and  also  many  specimens  from  other  parts  of  the  world. 

The  Arizona  Antiquarian  Association,  at  its  last  annual  meeting,  intrusted  to  this 
school  the  custody  of  its  collection  of  antiquarian  relics,  containing  the  fine  collec- 
tion of  Dr.  J.  Miller,  of  Prescott,  worth  several  thousand  dollars.  The  museum 
thus  enriched  is  an  important  aid  to  all  departments  of  school  work  and  is  freely 
used  by  the  faculty  ana  student  teachers. 


The  faculty,  the  past  year,  consisted  of  six  members.  They  are  as  follows : 
James  McNaughton,  A.  M.,  Ph.  D.,  president,  psychology,  pedagogy,  and  mathe- 
matics; Laura  W.  Sharpe,  B.  E.,  B.  O.,  language,  elocution,  and  physical  culture; 
Fred  M.  Irish,  B.  S.,  natural  sciences;  Margaret  Graham  Hood,  director  of  practice 
school,  methods:  Fanny  H.  Bury,  geography,  music,  drawing,  and  penmanship; 
Thomas  F.  Grinaell,  history,  civics,  and  literature;  Eugene  M.  Wescott,  B.  S.  (suc- 
cessor to  Mr.  Grindell,  who  enlisted  in  the  First  Regiment,  United  States  Volunteer 
Cavalry  near  the  close  of  the  school  year). 

GRADITATES. 

The  class  giaduuted  this  year  is  the  first  that  has  had  the  advantages  of  a  full 
course  of  professional  training  in  the  school  of  practice,  the  school  of  practice  hav- 
ing been  organized  a  little  over  one  year.  Up  to  the  present  time  eighty-five  students 
have  received  diplomas  of  graduation  from  this  scliool.  More  than  90  per  cent  of 
them  have,  at  some  time  since  graduation,  been  engaged  in  teaching.  They  now 
form  a  large  and  influential  part  of  the  teaching  force  of  this  Territory. 

LECTURES. 

In  addition  to  the  lectures  given  by  the  faculty,  a  series  of  entertainments  of  a 
high  order,  mostly  lectures,  has  been  given  each  year.  The  frequent  appearance  on 
the  rostrum  of  prominent  people,  most  of  whom  favor  the  students  with  eloquent 
and  inatructive  addressea,  is  a  pleasant  feature  of  the  school.  The  school  has  been 
favored  during  the  past  year  with  addresses  from  several  of  the  prominent  educated 
men  of  this  vicinity. 

FORMAL  OPENING  OF  THE  NEW  BUILDING. 

On  the  4th  of  February  of  this  year  the  completion  of  the  new  building  and  its 
foil  ef|uipment  for  occupancy  by  the  school  was  celebrated  by  a  reception  given  to 
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the  governor  aod  his  staff.  After  the  large  coiu-ourse  of  guests  were  formally  received 
by  Uovemor  and  Mrs.  McCord,  assisted  by  his  staff  and  their  wives,  very  acceptable 
speeches,  appropriate  to  the  occasion,  were  ma'de  by  Governor  McCord,  Secretary 
MeClintock,  General  Frazier,  and  Hon.  H.  Z.  Zuck,  after  which  all  partook  of  an 
elegant  repast  prepared  for  the  guests  by  the  ladies  of  Tempo.  The  occasion  gave 
hnndreds  of  people  an  excellent  opportunity  to  become  acquainted  with  the  appoint- 
ments of  the  school  and  to  meet  their  chief  executive  and  his  st^lf,  and  also  the  fac- 
ulty of  the  school.    Much  good  is  expected  irom  this  social  meeting. 

LITKRARY   SOCIBTIE8. 

Early  in  the  history  of  this  school,  the  Zetetic  Literary  Society  was  formed;  in 
the  autumn  of  1895,  the  Hesperian  Literary  Society  was  organized,  and  early  in  the 
past  school  year  the  needs  of  the  students  Ted  to  the  formation  of  a  third  society — the 
Websterian*  All  three  have  been  doing  creditable  work  as  their  public  exercises  last 
commencement  week  demonstrated. 

RAILROAD  TRANSPORTATION. 

All  the  railroads  doing  business  in  this  Territory  have  granted  to  the  students  of 
this  school  half-fare  rates  between  their  homes  and  Tempo,  except  the  main  line  of 
the  Santa  Fe  syst-em,  running  across  the  northern  part  of  this  Territory,  the  present 
management  of  this  railroad  having  rescinded  the  arrangement  formerly  exinting. 

GOVERNMENT. 

The  governmental  policy  of  this  school  is  self-government.  It  is  the  only  form  of 
government  capable  of  producing  that  safe  and  self-reliant  character  so  desirable  in 
the  teacher.  While  it  is  the  constant  aim  of  the  faculty  to  create  and  foster  a  whole- 
some sentiment,  it  is  not  its  province  to  retain  students  willfully  or  persistently 
refractory.  Those  who,  knowing  the  right,  refuse  to  follow  it,  will  be  considered 
unworthy  to  become  teachers  and  will  be  unhesitatingly  dismissed. 

The  morale  of  the  school  is  excellent ;  no  cases  of  dismissal  have  occurred  during 
my  connection  with  the  school,  and  in  but  few  instances  has  reproof  been  necessary. 
There  has  been  from  the  tirst  an  increasing  interest  and  enthusiasm  among  the  studenta 
in  the  work  of  the  school,  which  make  their  school  work  especially  profitable  to  them 
and  a  source  of  constant  delight  to  the  faculty. 

RELATIONS  TO   OTHER  SCHOOLS. 

The  relations  of  this  school  with  other  similar  institutions  are  very  satisfactory. 
Full  credit  is  given  in  the  California  normal  schools  for  work  done  in  this  school,  and 
vice  versa. 

EXPENSES. 

The  small  cost  of  living  at  Tempe  is  a  great  aid  to  students  of  limited  financial 
resources.  Hoard  can  be  obtained  in  good  families  at  from  $15  to  $20  a  month,  and 
in  clubs  for  much  less.  By  hiring  rooms  and  doing  their  cooking,  students  are  able 
to  make  the  cost  of  living  closely  conform  to  the  expenditures  which  they  desire  to 
make. 

CLOSING   EXERCISES. 

The  exercises  of  commencement  week  are  now  looked  forward  to  with  great  and 
increasing  interest  by  the  people  of  this  portion  of  the  Teriitory.  The  year  just 
closed  they  comprised  baccalaureate  services,  class-day  exercises,  literary-society 
exercises,  commencement,  the  alumni  bantiuet,  and  five  class  banquets.  AH  of  the 
literary  exercises  were  of  a  high  order,  and  the  social  gatherings  very  enjoyable. 
More  than  1,500  people  were  present  at  the  commencement  exercises,  which  consisted 
of  an  exhibition  of  literary  work,  music,  and  physical  culture  by  the  students;  and 
of  able  addresses  by  the  governor,  president  of  the  university,  president  of  the  board 
of  e<lucation,  and  others. 

LABOR. 

This  question  has  never  materially  disturbed  affairs  in  Arizona. 
Temporary  strikes  have  in  a  few  instances  occurred  upon  the  great 
transportation  lines,  but  they  have  seldom  been  serious  in  their  nature, 
and  have  with  one  exception  been  quickly  settled.    Arizona  is  excep- 
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tionally  free  from  contentiou  caused  by  disagreements  between  capital 
and  labor.  Liberal  wages  are  paid  and  labor  is  usually  contented. 
Americans  are  principally  employed.  There  are  very  few  foreigners  in 
the  Tenitory  not  naturalized.  A  few  Mexicans  and  some  Indians  work 
as  section  hands  on  railroads,  but  a  very  large  percentage  of  our  labor 
is  American. 

INDIANS. 

It  is  impossible  to  give  the  exact  number  of  Indians  within  the  Ter- 
ritory, as  no  complete  census  of  them  has  been  taken  during  the  past 
year.  From  a  partial  census  taken  by  the  various  Indian  agents,  and 
their  estimates  as  to  those  not  included  in  the  census,  the  following  is 
a  very  close  approximate  to  the  number  of  Indians  now  in  Arizona: 

Colorado  River  Agency : 

Mohaves  at  agency 683 

Mohaves  at  Needles,  Cal 700 

Mohayea  near  Fort  Mohave,  Ariz 700 

Chemahuavis 141 

Total 2,224 

•  — =-— — ^ 

Navajo  Agency : 

Navajoes 22,500 

Moqui  Pueblos 2,641 

Total 25,141 

Haalapai  Agency : 

Hualapais 634 

Yavasapais 261 

Total 895 

Pima  Agency : 

Pimas  (Gila  Reservation) 3,723 

Marieopas  (Gila  Reservation) 203 

Maricopas  (Salt  Ki vcr  Reservation) 93 

Pimas  (Salt  River  Reservation) 543 

Papagoes  (Gila  Bend  Reservation) 75 

Papagoes  (nomadic) , 1, 800 

Papagoes  (San  Xavier) 517 

Papagoes  (Peerless  Well) 246 

Total 7,200 

San  Carlos  Agency : 

Coyotero  Apache 612 

San  Carlos  Apache 1, 135 

Ton  to  Apache 856 

White  Monntain  Apache 1, 739 

Mohave  Apache 501 

Ynma  Apache  : , 51 

Snppais,  unattached  in  Navajo  County 215 

Totel 5,109 

Grand  total 40, 569 

There  have  been  no  outbreaks  nor  depredations  by  Indians  within 
the  year  and  it  is  not  anticipated  that  any  are  likely  to  occur.  Those 
who  have  heretofore  been  most  troublesome — the  various  branches  of 
the  Apache  family — have  now  been  peaceful  for  a  longer  continuous 
term  than  ever  before  in  their  history.  A  few  renegades,  not  exceeding 
five,  have  been  supposed  to  be  in  hiding  in  the  Sierra  Madre  Mountains 
of  Mexico  for  several  years,  although  nothing  has  been  heard  from 
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them  for  a  long  time.  No  positive  evidence  exists  as  to  where  they  are, 
and  it  seems  to  be  generally  accepted  that  they  are  either  dead  or  gone 
where  they  are  no  longer  a  menace  to  the  safety  of  onr  citizens.  A 
railroad  has  been  constructed  across  the  San  Carlos  Reservation  within 
the  year  which,  in  my  judgment,  will  be  very  potent  as  a  civilizer. 

There  has  been  some  little  friction  between  the  Navajoes  and  whites 
in  northern  Arizona  over  the  settlement  of  lands  and  the  possession  of 
watering  places,  but  nothing  serious  has  resulted,  and  1  am  informed 
that  an  amicable  adjustment  is  being  had  whereby  the  rights  of  the 
Indian,  as  well  as  the  white  man,  will  be  properly  recognized.  I  deem 
the  question  of  the  future  of  the  Navtyo  Indians  the  most  important 
that  confronts  the  Indian  Bureau.  The  tribe  is  increasing  in  popula- 
tion, while  there  is  not  sufficient  water  and  productive  land  within  the 
limits  of  their  reservation  for  their  use. 

Under  the  terms  of  their  treaty  with  the  Government  they  are 
required  to  remain  within  the  limits  of  the  reservation,  except  when 
hunting,  under  certain  conditions,  etc.  If  the  treaty  is  enforced  it  will 
undoubtedly  work  a  hardship  upon  the  Indians;  if  not  enforced  there 
is  always  likely  to  be  more  or  less  friction  between  them  and  white 
settlers  and  occupants  of  the  public  domain,  and  tBose  in  possession  of 
springs  and  watering  places  long  distances  away  from  the  reservation, 
but  which  were  used  by  the  Indians  for  many  years  prior  to  the  execu- 
tion of  the  treaty.  How  to  arrange  this  matter  justly  and  properly 
care  for  these  wards  of  the  Government  I  consider  a  very  serious  ques- 
tion. The  Navajoes  are  powerful,  well  armed,  and  comparatively  well 
supplied  with  cattle,  horses,  and  sheep,  and  if  they  should  become  war- 
like it  would  take  a  large  force  a  long  time  to  subdue  them. 

The  Indian  schools  throughout  the  Territory  are  very  i>rosperous,  as 
the  following  report  will  show: 

PHCENIX  INDIAN  SCHOOL. 

Following  is  a  report  on  the  affairs  of  the  Phoenix  Indian  Industrial 
Training  School  for  the  past  year  by  the  superintendent  of  the  insti- 
tution: 

Thia  school  has  grown  during  the  year  from  250  to  450,  the  average  for  the  year 
being  418  and  the  enrollment  480,  compoeied  of  the  following-named  tribes,  viz : 


Tribe. 


Old  pupils.  New  pupils.      '  Total. 


Grand 


Male.     Female.     Male.     Female.  I   Male.     Female.     ^**^ 


109               140  41                 12  150  152  299 

28                20              3  .                2  31  22  54 

,  .•>2                20  ;  52  20  72 

...•., '            6    i  6    6 

.--. I            1.                1.  1  1  2 


Arizoua: 

Pima 

Maricopa 

rapago 

Apache 

Mqiave 

New  Mfxioo: 

Pueblo 

Navi^o 

Oregon : 

Kogue  River 

California: 

Ukiah 

I'ki 

Little  Lake  

Niiakie I 2    2 


14  '               5  ;  14  5 

6  '               3  6  3 

II               2  1  1  2 
I 

4    4    

2    2    

4' 4 


Can  Cow  . 
Total. 


1    1 


160  I        135  I  48  I        272  208  480 

1  i 


The  good  resnits  obtained  from  introducing  advanced  pupils  from  other  tribes 
were  immediate  and  decided.     This  innovation  caused   the  Pima  Indians  much 
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uneasiness  at  first.  They  had  fostered  the  idea  that  this  school  was  theirs  by 
divine  right  and  in  fee  simple.  They  resented  foreign  intrusion  and  glowered  at 
the  newcomers.  Some  ran  away.  After  awhile,  however,  as  friendships  were 
formed,  false  conceptions  were  banished,  clans  were  broken  up,  cordiality  returned, 
and  peace  and  good-fellowbhip  reigned.  The  intermingling  of  different  tongues  is 
the  surest  and  best  way  to  teach  English  and  broaden  the  tribal  view. 

The  year  ban  been  one  of  progress.  The  school  has  been  a  veritable  beehive  of 
industry.  Enthusiasm  glowed  in  every  heart  and  shone  on  every  face.  The  hum 
and  song  of  the  tools  of  industry  were  heard  on  every  hand.  All  the  various  trades 
nsually  tanght  at  schools  of  class  2  have  been  energetically  carried  on.  Besides 
these  oiir  boys  have  molded,  manufactured,  and  burned  nearly  1,000,000  tine  brick, 
doing  the  work  entirely  themselves  after  the  first  kiln  had  been  Uurned.  With 
these  brick  we  have  built  a  fine  large  bam,  a  bakery,  boiler  house,  bath  house  with 
plunge  bath  annex,  our  boys  being  taught  the  trade  of  bricklaying  and  doing  all  the 
work  on  the  plunge  bath. 

Some  300,000  brick  have  been  sold  to  the  contractors  of  the  new  buildings.  These 
buildings  consist  of  a  two-story  stone  and  brick  school  building  of  twelve  rooms 
and  assembly  hall,  with  steam  heat,  slate  blackboards,  electric  beUs,  and  all  modern 
improvementn;  a  two-Htory  stone  and  brick  building  with  banement,  to  be  occupied 
by  cold  storage,  mess  kitchen  and  dining  hall,  children's  kitchen  and  dining  hall, 
and  teachers'  quarters;  a  two-story  shop  building  for  use  of  tailor,  harness  maker, 
shoemaker,  carpenter,  blacksmith,  and  wagon  maker. 

We  are  vigorously  kicking  ourselves  free  of  our  swaddling  clothes  and  blooming 
into  masterful  manhood.  For  the  fiscal  year  1899  we  have  appropriations  for  60O 
pupils — thus  making  us  the  second  school  in  the  service  in  size— for  water  and  sew- 
erage systems  and  a  large  dormitory. 

The  literary  and  industrial  work  have  gone  hand  in  hand.  They  are  the  Siamese 
twins  of  education.  The  theory  learned  in  the  class  room  is  exemplified  in  the 
workshop.  Indolence  is  the  cankerworm  of  progress;  so  our  pupils  are  taught  to 
kill  the  worm.  The  various  literary  teachers  are  required  to  visit  the  industrial 
teachers  often  enough  to  keep  familiar  with  the  work;  then  the  arithmetic,  the  his- 
tory, the  geography,  are  used  to  elucidate  aud  illumine  dull  labor.  Thus  do  we 
maintain  the  proper  correlation  between  the  literary  and  induRtrial.  A  head  full  of 
theory  is  a  despicable  piece  of  vainglorious  sounding  brass,  only  a  little  more  to  be 
despised  than  cunning  hands  yoke<l  to  a  fool;  but  when  the  head  and  hands  are 
working  in  harmony  then  we  have  a  Jolly  team  of  irresistible  forces. 

We  pride  ourselves  on  being  a  working  school.  No  child  is  permitted  to  work  as 
he  pleases.  '^  Putting  in  time''  is  not  sufficient.  The  child  is  tanght  how  to  do  a 
thing,  when  to  do  it,  aud  to  do  it  whether  he  wants  to  or  not.  More  than  this,  he  is 
taught  to  do  it  with  as  much  skill  and  speed  as  any  other  person  could. 

After  all,  it  is  not  the  size  of  the  buildings,  beauty  of  locality,  nor  the  size  of  its 
appropriations  that  make  the  great  school.  The  secret  does  not  lie  even  in  the  fame 
of  its  instructors,  their  de^ees,  or  what  they  have  published.  The  real  secret  of  the 
success  of  any  school  lies  m  its  employees  as  a  coi^,  and  the  nearer  these  teachers 
are  to  simple  humanity— Christ-like  humanity — the  grander  and  more  enduring  the 
success.  In  teaching  Indians  especially  the  teacher  must  not  soar;  he  must  creep 
and  ffrope.  To  free  him  from  his  prejudices  the  teacher  must  use  great  diplomacv, 
for  tne  searching  after  truth  is  more  valuable  than  the  truth  for  which  we  search. 
Our  employees  have  been  exemplary  examples  of  right  living. 
The  health  of  pupils  during  the  year  has  been  most  excellent. 
With  one  exception  this  school  possesses  the  finest  oppoi-tunities  in  the  service  for 
profiting  by  the  so-called  "outing  system."  Arizona  is  populated  by  the  best  of 
people — people  of  refinement  and  means  who  have  come  seeking  for  health  or  busi- 
ness openings.  There  is  a  demand  for  500  of  our  pupils  within  10  miles  of  the 
school.  This  practical  home  training  gives  the  pupil  precisely  the  training  he 
required.    The  w^ages  paid  range  from  $6  to  $20  per  mouth. 

Owing  to  the  miserable  policy  of  filling  this  great  institution  with  raw  material 
from  the  near-by  reservations  each  year,  it  has  been  impossible  to  anywhere  meet 
this  demand  for  our  pupils.  These  pupils  are  usually  small  and  are  absolutely  igno- 
rant and  inexperienced.  The  school  has  been  more  of  a  nursery  than  the  training 
school  it  should  be.  This  school  in  the  future  will  be  filled  with  advanced  pupils 
transferred  from  other  schools;  then  the  splendid  opportunities  in  the  way  of  trades 
and  *' outings"  will  be  utili/.ed.  During  the  ^vear  about  150  pupils  have  taken  advan- 
tage of  the  '*  outing  system,"  thus  accumulating  practical  Knowledge  of  modern 
housekeeping,  individual  thinking,  and  planning,  thus  establishing  character  and 
independence,  besides  some  hundreds  of  dollars  in  cash.  The  expenditure  of  the 
money  earned  is  supervised  by  the  matron,  who  keeps  accounts  and  helps  the  girls 
to  save. 

Another  point  in  connection  with  our  school :  Every  year  our  Eastern  and  Northern 
schools  are  obliged  to  return  many  pupils  to  their  homes  owing  to  the  development, 
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Id  their  cold  climate,  of  tlie  child's  inherent  lung  diseases.  These  children  are  thns 
deprived  forever  of  all  mental  and  moral  development.  Nondevelopment  is  no  hard- 
ship to  the  camp  child,  who  is  satisfied  because  she  knows  of  nothing  better.  But 
to  the  child  whose  faculties  have  been  fertilized  with  the  pollen  of  quickened  thought, 
whoso  eyes  have  beheld  the  Canaan  of  knowledge,  whose  soul  has  awakened  to  a 
^rasp  of  the  infinite,  the  sudden  blighting  of  all  her  fond  hopes,  ambitions,  and  yearn- 
ings is  the  modern  Inauisition.     8uch  keen  disappointments  kill. 

Instead  of  sending  the  child  home,  why  not  send  her  to  the  Phopnix  School  f  This 
climate  will  not  create  new  lungs,  but  it  will  heal  the  organ  if  there  is  anything  left 
to  heal.    The  child  may  then  finish  her  studies  while  the  body  is  healing. 

The  location  of  the  Phoenix  School  is  most  admirable  for  valuable  practical  instruc- 
tion in  two  very  important  industries,  viz :  Farming  by  irrigation  and  mining.  In 
all  the  vast  region  west  of  the  Rockies  these  two  industries  are  paramount.  Agri- 
culture and  horticulture  in  this  vast  region  and  the  region  east  of  the  Kockies  have 
few  elements  in  common.  Our  farming  is  all  subject  to  irrigation ;  therefore  a  knowl- 
edge of  the  kind  of  soil,  its  elements,  porosity,  etc.,  is  required  in  order  to  know  how 
to  irrigate.  Then  our  crops  are  different  in  kind.  This  is  especially  true  of  our  fruits. 
Yet  our  Indian  children  are  sent  to  Haskell  and  Carlisle  (both  most  excellent  schools) 
to  learn  how  to  farm. 

All  the  principles  which  apply  to  successful  farming  by  irrigation  are  taught  here, 
and  it  is  truly  surprising  how  eager  the  boys  are  to  acquire  this  knowledge  and  how 
quickly  they  apply  it  on  their  home  farms.  Besides  the  farming  proper,  we  give 
thorough  instruction  in  dairying,  flower  and  fruit  culture. 

We  hope  this  year  to  be  able  to  start  our  mining  department.  The  Indian  is  the 
natural  prospector.  His  nature,  love  of  outdoor  fife,  habits,  powers  of  endurance, 
and  knowledge  of  the  country  all  combine  to  make  this  his  ideal  vocation.  Given 
the  proper  knowledge  of  mineral  geology,  values  of  ores,  and  how  to  work  his  mining 
properties,  and  there  is  no  reason  whv  he  should  not  be  an  important  factor  in  wealth 
production,  and  in  a  way,  too,  that  ^oes  not  bring  him  into  direct  competition  with 
thousands  of  equally  deserving  but  less  fortunate  white  people. 

It  does  seem  to  me  to  be  far  wiser  to  give  an  Indian  the  kind  of  knowledge  that 
will  help  him  develop  his  natural  resources  than  to  push  him,  half  ripe,  into  positions 
created  for  him.  By  ^>roviding  places  as  teachers  and  clerks  for  the  Indian  youth, 
by  paying  them  salaries  largely  in  excess  of  what  they  could  earn  in  outside  labor 
markets,  and  by  favoring  them  to  the  extent  of  admitting  them  to  these  positions 
Bim])ly  because  of  color,  while  other  races  are  subject  to  crucial  examinations,  we 
simply  foster  the'deplorable  policy  of  governmental  paternalism. 

This  school  is  located  in  the  beautiful  Salt  River  Valley,  which  is  surrounded  by 
mineral-bearing  mountains.  Gold,  silver,  copper,  lead,  granite,  sandstone,  onyx, 
etc.,  are  found  in  abundance  within  100  miles.  Many  of  these  are  also  found  on 
every  reservation  throughout  the  West.  They  lie  untouched,  valueless,  while  thou- 
sands starve  because  of  the  Indian's  ignorance.  The  Indian  builds  his  shack  on  a 
million-dollar  hill,  while  the  white  men  beg  for  work  and  women  for  bread. 

The  Indian  should  be  taught  to  help  himself,  then  to  help  others;  thrift  and 
benevolence,  not  idleness  and  greed. 

I  hope  to  soon  teach  the  theory  and  practice  of  mining  in  all  its  branches. 

Music  forms  a  very  large  aud  important  part  of  our  scliool  instruction,  we  consid- 
ering it  an  invaluable  aid  to  mental  and  moral  activity  and  development.  Our 
band  is  highly  appreciated  and  much  sought  after.  Our  orchestra  astonishes  those 
who  think  there  is  no  music  in  the  Indian.  The  choir  and  girls  drum  corps  are 
pleasant  and  profitable  features. 

PUBLIC  BUILDINGS. 

The  completed  public  buildings  of  Arizona  consist  of  the  Territorial 
prison,  situated  at  Yuma;  the  Territorial  university,  at  Tucson;  the 
insane  asylum,  at  PhcBuix,  and  the  normal  school,  at  Tempe,  all  of  which 
have  been  erected  at  Territorial  expense.  Not  one  dollar  has  ever  been 
appropriated  by  Congress  for  the  erection  of  public  buildings  in  Arizona. 
The  nineteenth  Territorial  fegislature  passed  an  act  authorizing  an  issue 
of  Territorial  bonds  amounting,  at  their  face  value,  to  8100,000,  for  the 
purpose  of  erecting  a  capitol  building,  which  act  was  ratified  by  Con- 
gress. The  bonds  have  been  sold  and  the  construction  of  the  building, 
as  authorized  by  law,  will  be  commenced  without  delay. 

A  building  known  as  the  Territorial  Reform  School  Building,  sitaated 
at  Flagstaff,  has  been  partially  completed.    The  building  will  be  fin- 
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ished  within  the  year  and  will  probably  be  used  for  normal-school  pur- 
poses, as  there  are  no  vicious  youth  in  the  Territory  in  duress,  and 
therefore  no  reformatory  is  needed. 

ARID  LAND. 

The  question  of  disposition  of  or  suitable  legislation  for  the  reclama- 
tion of  the  arid  lands  of  the  West  is  constantly  recurring  in  Congress, 
and  many  theories  have  been  advanced  and  plans  suggested,  but  so  far 
no  defined  policy  has  been  adopted.  Large  appropriations  have  been 
sought  to  carry  out  theoretical  plans  for  reclamation,  but  so  far  it  has 
been  impossible  to  even  get  these  lands  surveyed.  Arizona  is  very 
deeply  interested  in  the  subject.  As  before  stated,  the  greater  part  of 
the  arid  land  of  Arizona  is  very  favorably  located  for  reclamation. 
Keservoir  sites  on  the  Salt  and  Yerde  Eivers,  upon  the  Gila  and  Agua 
Fria,  Santa  Cruz,  Little  Colorado,  Hassayampa,  and  several  other 
smaller  streams,  present  the  very  best  advantages  for  the  storage  of 
water  enough  to  reclaim  an  area  of  country  larger  in  extent  than  sev- 
eral of  the  New  England  States.  The  water  supply  is  ample  and  only 
needs  conservation.  Private  enterprise  would  no  doubt  build  many 
reservoirs  and  canals  if  the  lands  belonged  to  the  Territory  and  were 
available. 

I  earnestly  recommend  that  the  arid  lands  of  Arizona  be  ceded  to 
the  Territory,  and  the  necessity  of  further  legislation  by  Congress  on 
the  subject  thereby  relieved. 

If  it  were  possible  to  secure  sufiBcient  financial  help  from  the  Gen- 
eral Government,  to  be  expended  under  suitable  regulations,  to  build 
canals  and  reservoirs  for  the  reclamation  of  the  arid  lands  of  the  West, 
and  thereby  rapidly  develop  and  populate  the  now  unoccupied  and 
unproductive  sections,  I  would  earnestly  favor  such  a  plan ;  but  expe- 
rience has  taught  us  that  Congress  will  not  appropriate  large  sums  of 
money  for  such  a  purpose,  and  the  constituents  of  the  members  of 
Congress  from  the  East  and  Middle  West  do  not  want  their  Kepresen- 
tatives  to  appropriate  money  for  which  they  will  be  taxed  to  bring 
into  competition  with  them  large  areas  of  new  farm  lands;  besides,  any 
system  which  could  with  propriety  be  adopted  under  the  usual  govern- 
mental restrictions  would  be  cumbersome  and  diflRcult  of  operation.  I 
am  therefore  firmly  of  the  opinion  that  the  quickest,  best,  and  most 
satisfactory  way  to  secure  the  reclamation  and  occupancy  of  the  arid 
portions  of  the  country  is  to  cede  the  lands  to  the  States  and  Territo- 
ries in  which  they  lie,  so  that  the  question  of  disposition  and  develop- 
ment may  be  one  for  local  legislation. 

HEALTH  AND   SANITARY  CONDITIONS. 

Following  is  a  report  by  the  surgeon-general  on  the  health  and  sani- 
tary conditions  of  the  Territory: 

It  is  a  fact  beyond  contradiction  that  Arizona  has  the  most  bealtbfnl  climate  under 
the  Crovemment  of  the  United  States;  more,  it  has  the  greatest  variety  of  climates 
within  the  same  radins  of  any  country,  State,  or  Territory  in  the  world,  the  alti- 
tudes ranging  as  they  do  within  comparatively  a  few  miles  from  sea  level  to  some  of 
the  highest  mountain  peaks.  Fortunately  we  have  cities  and  towns  of  sufficient 
size  to  secure  to  the  inhabitant  all  of  the  usual  luxuries  at  almost  any  altitude 
desired.  What  is  said  of  altitude  can  as  truthfully  be  said  of  temperature.  During 
the  summer  months  it  is  but  a  question  of  four  or  five  hours  on  a  Pullman  from 
a  hot  (lt(F  in  the  shade),  dry  climate  to  the  most  delightfully  cool  mountain  air  to 
l>e  found  anywhere — where  during  the  hottest  of  summer  days  the  thermometer 
does  not  sbow  a  higher  temperature  than  is  found  in  our  valleys  in  midwinter.     In 
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midwinter  one  can  I^avo  the  hiffii  altitudes,  where  the  snow  is  from  2  to  6  feet  deep 
and  the  mercury  anywhere  below  zero,  and  in  a  few  hours  find  himself  in  the 
valley  where  it  is  peqietual  summer. 

What  is  said  of  altitudes  and  temperature  can  also  be  Haid  of  rains,  except  that  there 
are  very  few  places  where  there  is  much  humidity ;  as  a  rule,  the  greater  the  elevation 
the  more  frequent  the  rains.  There  are  certain  portions  being  practically  withont 
rain,  and  others  where  it  rains  more  or  less  nearly  every  day.  That  Arizona  ranks 
first  as  having  a  health-giving  and  health-restoring  climate  is  rapidly  becoming  gen- 
erally known  throughout  civilization;  and  as  a  result  our  inhabitants  are  made  up 
of  citizens  from  every  country  and  State  in  the  world,  who  have  come  here  mostly, 
not  because  it  is  easy  of  access  nor  because  of  its  financial  or  political  inducements, 
but  because  of  the  health-giving  sunshine  and  enjoyable  temperatures  which  lengthen 
and  make  more  happy  the  lives  of  all  who  come.  It  is  unfortunate  for  our  records 
of  mortality  that  quite  a  portion  of  our  visitors  arc  afflicted  with  incurable  diseases, 
having  lived  in  other  countries  as  long  as  it  was  possible,  only  coming  to  Arizona  as 
a  last  resort.  Every  invalid  added  to  our  population  who  afterwards  dies  adds  a 
percentage  to  our  mortality  records  and  takes  a  percentage  from  the  records  of  the 
place  whence  he  came.  This  fact  makes  it  very  difficult  to  approximate  from  the 
records  anything  like  a  true  comparison  of  Arizona  with  other  States  or  countries  as 
to  the  healthfulness  of  its  climate.  A  better  idea  of  the  value  of  our  climate  is 
obtained  from  observation  than  from  records — taking  the  same  class  of  invalids  here 
and  at  other  places,  observing  their  condition  and  progress  in  comparison,  '^'et  the 
records  are  very  valnable,  containing,  as  they  do,  many  unexpected  and  instioictive 
facts,  attention  to  which  is  called  below. 

Diseases  of  the  lun^,  nose,  throat,  and  kidneys  do  particularly  well  in  all  parts 
of  the  Territory.  It  is  oustcmiary  for  nearly  all  who  visit  us  in  search  of  health 
during  the  winter  months  to  go  to  those  cities  located  in  the  lower  altitudes,  i.  e., 
PhcBUix,  Tucson,  Yuma,  and  others,  remaining  there  until  the  heat  of  the  summer, 
when  they  either  go  back  to  their  homes  in  the  East  or  to  some  of  the  Arizona  cities 
of  higher  altitude,  i.  e.,  Prescott,  Flagstaflf,  Williams,  or  others.  Many  go  to  the 
mountains  to  rough  it  or  to  the  smaller  places,  of  which  many  are  found  throughout 
the  diflferent  mountain  ranges  of  Arizona.  There  is  a  grave  question  as  to  the  advisa- 
bility of  this  course.  Observation  has  taught  those  who  have  lived  in  the  lower 
altitudes  that  all  lung,  throat,  and  nose  troubles  do  much  better  in  the  dr^  heat  of 
summer  than  during  the  winter  months.  It  is  not  uncommon  to  hear  physicians  say 
that  they  *'  consider  the  climate  of  Ph(rnix  nnd  other  Arizona  points  of  low  altitude  to 
be  the  least  harmful  winter  climate  known,  but  the  summer  is  the  time  to  get  well.'' 
Kidney  troubles  do  best  where  they  can  be  given  the  most  rest;  the  high  temperature 
produces  an  excessive  perspiration,  thus  the  skin  performs  much  of  the  labor  which 
would  otherwise  have  to  be  performed  by  the  kidneys,  hence  the  low  altitudes  are 
far  preferable  for  this  class  of  diseases,  and  the  suihmer  better  than  the  winter. 

Tne  records  kept  by  the  health  commissioner  of  the  city  of  Phoenix  demonstrate 
the  fact  that  consumption  is  practically  unknown  among  those  who  nre  native  to 
this  climate.  The  said  records  show  that  there  were  111  deaths  from  tuberculosis 
during  the  past  year,  and  that  but  1  of  this  111  was  a  native-bom  white,  while  the 
records  show  that  in  addition  to  this  one  native  white  there  were  3  Mexicans  who 
also  died  of  consumption.  There  are  reasons  for  doubting  the  statement  that  these 
Mexicans  died  of  tuberculosis,  as  there  is  no  probability  that  there  was  any  micro- 
scopical examination  made,  hence  no  positive  dingnosis. 

The  said  records  show  that  there  were  but  33  deaths  f^om  all  causes  among  the 
Mexican  population,  and  that  10  of  those  were  from  pneumonia.  It  is  more  than 
probable  that  where  so  large  a  percentage  of  deaths  was  due  to  pneumonia,  that 
the  three  deaths  charged  to  consumption  were  in  fact  due  to  chronic  pneumonia, 

Sleurisy,  abscess  of,  or  other  chronic  lun«::  affections.  Although  the  percentage  of 
oaths  from  pneumonia  among  the  Mexican  population  is  high  as  compared  with 
deaths  from  other  causes,  it  is  very  small  when  compared  with  the  number  of  that 
class  of  inhabitants.  The  poverty  and  careless  habits  of  this  class  of  people  sub- 
ject them  constantly  to  the  greatest  exposure  possible  in  thirf  climate. 

The  percentage  of  deaths  from  pneumonia  is  very  small  among  the  white  popula- 
tion, there  being  but  6  deaths  from  this  cause  out  of  a  total  of  248  deaths  from  all 
causes.  These  six  deaths  were  mostly,  if  not  all,  due  to  pneumonia  occurring  in  vis- 
itors who  came  here  seeking  relief  from  tuberculosis  in  its  advanced  stages.  As  a 
rule  they  come  from  the  cold  and  snow  of  the  North  and  East  to  our  beautiful  val- 
ley, where  they  find  what  to  them  seems  summer  weather;  the  air  is  warm  and  dry, 
the  brightest  of  sunshine,  and  the  ground  and  trees  covered  with  verdure ;  it  is  hard 
for  them  to  realize  that  this  is  winter  weather.  They  are  apt  to  make  the  error  of 
taking  no  more  precaution  as  to  taking  cold  than  they  have  been  in  the  habit  of 
doing  in  their  homes  when  the  weather  was  as  warm ;  the  result  is,  only  too  often, 
they  catch  cold  and  have  pneumonia.  It  is  wonderful  that  more  of  these  sick  and 
careless  people  do  not  die  from  this  cause.    The  presence  or  absence  of  typhoid  fever 
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is  a  question  among  the  physicians  of  the  Salt  River  Valley^  a  number  of  them  con- 
tending that  there  is  none,  others  claiming  that  there  is.  We  have  a  fever  in  the 
▼alley  which  resembles  somewhat  typhoid  fever,  which  is  held  by  many  to  be  caused 
by  the  long-continued  high  temperature  with  an  unusual  exposure  and  overheating 
of  the  body. 

In  favor  of  their  claim  is  the  fact  that  many  of  these  cases  recover  like  magic  if 
taken  to  the  higher  and  cooler  altitudes.  We  had  but  six  deaths  ascribed  to  typhoid 
fever  during  the  year.  Three  of  these  are  known  to  have  been  due  to  other  causes, 
and  nut  to  typhoid  fever  or  any  of  its  etfects.  Eliminating  these  three  cases  leaves 
.  bat  one  white  and  two  Mexicans  who  are  supposed  to  have  died  of  this  disease. 
When  we  take  into  consideration  the  fact  that  the  Mexican  population  live  upon  the 
banks  of  the  in'igating  ditches  largely,  that  they  are  exceedingly  careless  as  to 
cleanliness,  that  Uie  water  running  in  these  ditches  must  of  necessity  become  con- 
taminated with  the  dejections  of  these  citizens,  that  they  use  this  same  ditch  water 
for  drinking  and  cooking  purposes,  that  the  records  show  but  two  deaths  from 
typhoid  fever  among  this  class  of  people,  and  that  one  of  those  was  not  certified  to 
by  a  phvsiciau,  as  there  was  no  physician  in  attendance,  it  at  least  looks  as  though 
those  physicians  who  claim  there  is  no  typhoid  fever  in  this  valley  have  good 

Srounas  for  their  opinion,  for  should  we  have  one  case  of  typhoid  fever  located  so 
^at  the  water  in  the  irrigating  ditch  or  ditches  should  become  contaminated,  instead 
of  two  deaths  from  this  cause  during  a  year  we  would  expect  to  have  a  number  of 
hundred. 

Our  valley  climate  is  probably  the  best  in  the  world  for  children,  there  not  being 
a  single  death  from  scarlet  fever,  measles,  whooping  cough,  nor  diphtheria.  This  is 
noLOBt  wonderful  when  one  realizes  that  we  have  a  large  Mexican  population,  where 
the  surroundings  are  as  bad  from  a  health  standpoint  as  it  is  possible  to  conceive, 
from  two  to  twenty  living  in  a  single  small  one  or  two  roomed  adobe  house,  sleeping 
on  the  ground,  with  practically  no  attention  paid  to  cleanliness  or  changes  in  tem- 
perature. 

A  number  of  Salt  River  Valley  physicians  have  volunteered  the  information  that 
they  have  never  seen  a  case  of  cholera  infantum  or  dysenterv.  Considering  our  long, 
hot  summers,  this  seems  marvelous  to  those  who  have  lived  in  humid  climates, 
where  the  undertakers  are  kept  busy  during  the  heated  portion  of  the  year  burying 
children  who  have  died  of  these  diseases. 

Attention  is  called  to  the  fact  that  the  United  States  Census  Bureau  places  the 
whole  of  Arizona  on  a  par  with  the  most  of  the  Southern  States  as  to  the  presence  of 
malaria.  This  is  most  certainly  an  injustice,  as  the  health  commissioner's  records 
show  but  one  death  in  two  years  from  mularia,  and  that  was  in  the  person  of  a  Mex- 
ican 60  years  of  age,  who  undoubtedly  brought  the  disease  with  him  from  Mexico. 
The  writer  has  not  seen  a  single  case  of  malaria  in  any  of  its  forms,  imported  or 
domestic,  in  the  Territory. 

A  few  words  as  to  the  temperature.  It  is  true  we  have  a  prolonged  period  of  high 
temperature  during  the  summer  months.  But  it  is  albo  true  that  this  nigh  tempera- 
ture is  not  felt  by  the  individual  anything  like  what  the  same  temperature  would 
be  felt  in  the  East.  In  other  words,  there  is  a  great  difference  between  thermometer 
readings  and  the  individual  feelings.  This  differeuce  is  due,  in  part  at  least,  to 
evaporation.  In  the  more  heated  portions  of  Arizona  we  have  but  slight  humidity, 
whereas  in  the  East  the  humidity  is  great.  With  the  increase  of  atmospheric  tem- 
perature the  body  perspires,  the  perspiration  is  evaporated  with  sufficient  rapidity 
ofttimes  to  produce  a  chill  to  the  body.  A  person  will  many  times,  when  leaving  the 
still  air  of  an  office  and  getting  into  a  carriage  and  driving  in  the  hot  sun,  with  the 
temperature  between  130^  and  140^  (in  the  sun),  with  the  thinnest  of  clothing  on, 
feel  a  sensation  of  chilliness  due  to  the  efi'ect  of  the  rapid  evaporation  of  the 
perspiration.  Yet  the  air  that  produced  this  sensation  came  right  off  of  our  sun- 
baked desert,  and  when  taken  into  the  lungs  felt  as  though  it  was  from  the  mouth 
of  a  furnace. 

Attention  is  called  to  the  following  from  the  United  States  Weather  Bui'cau : 

SENSIBLE  TEMPERATURE. 

''The  mean  of  the  daily  maximum  temperatures  at  Parker^  Yuma  County  (elevation 
375  feet),  for  the  month  of  May  was  103^.  But  the  mean  of  the  daily  minimum  tem- 
peratures for  the  same  mouth  was  only  59^,  making  a  mean  for  the  month  of  Sl'^,  which 
la  not  an  uncomfortable  degree  of  heat  in  this  climate,  owing  to  the  effect  of  humidity 
upon  temperature  sensation. 

"  Unfortunately,  there  are  but  few  stations  in  the  Territory  where  wet- bulb  readings 
are  taken,  and  Parker  is  not  one  of  them.  But  Yuma,  a  station  very  similarly  situ- 
ated, is  supplied  with  the  necessary  instruments  for  determining  the  relative  humid- 
ity. The  mean  of  the  dry-bulb  thermometer  readings  at  Yuma  during  May  was  80.4^ 
and  the  mean  of  the  wet  bulb  at  the  same  place  during  the  same  period  was  60^. 
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"That  the  degree  of  temperatare  expressed  by  the  rending  of  the  dry-bulb  ther- 
mometer is  greater  than  the  sensible  temperature  whenever  there  is  a  difference 
between  the  dry  and  wet  bulb  thermometer  readings  is  generally  conceded.  But  just 
what  fraction  of  the  difference  between  the  dry  and  wet  bulb  thermometer  readings 
should  be  taken  to  denote  the  degree  of  temperature  felt  has  not  been  determined, 
and  from  the  nature  of  the  question,  since  it  involves  consideration  of  the  health, 
clothing  worn,  cleanliness  of  person,  etc.,  of  the  individual  experimented  upon,  a 
combination  of  conditions  that  can  not  be  exactly  the  same  in  any  two,  let  alone  all 
persons,  never  can  be  more  than  approximated. 

"After  considerable  study  of  the  subject  as  enunciated  in  the  writings  and  discns- « 
sions  of  others,  and  from  a  personal  experience  acquired  during  several  years'  service 
in  the  Weather  Bureau  in  localities  ditfering  radically  in  temperature  and  moiscnre, 
the  writer's  conclusion  is  that  three-fifths  of  the  difference  between  the  dry  and  wet 
bulb  thermometer  readings,  deducted  ii*om  the  reading  of  the  dry  bulb,  expresses 
approximately  the  degree  or  temperature  felt  by  the  average  person. 

COMPARISON  OF  TEMPERATURE. 

"Adopting  the  foregoing  assumption,  we  are  prepared  to  compare  the  temperatures — 
as  published  in  the  Monthly  Weather  Review — at  one  place  with  that  of  another, 
that  of  Arizona  with  that  of  the  States  in  the  Mississippi  Valley,  or  that  at  fhnetiix 
with  that  at  St.  Louis.  Thus,  the  mean  drv-bulb  thermometer  readings  at  St.  Louis 
for  August,  1897,  was  76.8^;  the  mean  of  the  wet-bulb  readings  was  m^;  difference, 
10.8°,  which,  according  to  the  above  hypothesis,  would  give  the  sensible  temperature 
70.3*^  The  mean  dry-bulb  temperature  at  Phopnix  for  the  same  period  was  89.2^ ;  the 
ttiean  of  the  wet-bulb  readings  was  70-;  difference,  19.2<^,  and  the  sensible  tempera- 
ture 77.7°,  or  a  difference  in  the  temperature  as  it  is  felt  at  the  two  places  by  the 
average  person  of  7.4°,  instead  of  12.4°  as  shown  by  the  usual  method  of  comparing 
temperatures,  i.  e.,  without  taking  into  consideration  the  evaporating  and  conse- 
quently cooling  capacitv  of  the  air  at  one  place  as  compared  with  that  at  the  other.'* 
Otf  as  published  in  the  daily  bulletins  of  the  Weather  Bureau,  thus: 

"On  November  17  the  dry-bulb  temperature  at  Phopnix  at  8  a.  m.  was  52°,  the 
wet  bulb  42° ;  difference  10°,  and  the  sensible  temperature  46° ;  at  St.  Louis,  on  the 
same  date  and  at  the  same  time,  the  dry-bulb  temperature  was  30°,  the  wet  bulb 
28°,  and  the  sensible  temperature  28.8°.  In  other  words,  the  mean  'sensible'  at 
PhCBuix  during  one  of  the  hottest  months  of  the  year  was  only  7.4°  higher  thaii  the 
mean  sensible  temperature  at  St.  Louis  during  the  same  month.  And  the  sensible 
tetnperature,  as  determined  from  observations  taken  at  the  same  hour,  on  the  same 
day,  of  the  last  month  of  autumn,  was  at  Phtenix  14°  above  freezing  and  at  St. 
lionis  3°  below  th6  freeing  point." 

As  is  seen  from  the  above,  the  Weather  Bureau  places  the  sensible  temperature  at 
three-fifths  of  the  difference  between  the  wet  and  dry  bulb  thermometer  readings. 
This  may  be  so,  and  undoubtedly  is,  but  there  is  no  question  but  that  there  is  a  much 
greater  difference  than  would  be  represented  by  the  total  difference  between  the  wet 
and  dry  bulb  readings  in  the  effect  of  the  temperature  upon  both  man  and  beast. 
For  instance,  sunstroke  is  practioally  unknown  in  Arizona,  although  a  larger  pro> 
portion  of  the  population  of  the  most  heated  portions  have  to  perform  the  most 
severe  manual  labor  in  the  open  fields,  where  tbe  thermometer  is  reading  from  115^ 
to  120°  in  the  shade,  while  in  New  York,  Chicago,  or  St.  Louis,  when  the  tempera- 
ture is  over  90°,  it  is  almost  an  everyday  occurrence  to  not  only  have  sunstrokes,  but 
many  deaths  therefrom.    What  is  said  of  men  is  equally  true  of  animals. 

MILITIA, 

Report  of  the  adjutant- general  on  the  condition  of  the  National  Guard 
of  Arizona  during  the  past  year: 

The  National  Guard  of  Arizona  oonsists  of  one  regiment  of  infantry,  composed  of 
ten  companies,  divided  into  two  battalions  of  four  companies  each,  and  one  battalion 
of  two  companies. 

This  division  of  the  regiment  works  harmoniously  and  is  prodnctive  of  increased 
administrative  and  disciplinary  efficiency. 

During  the  past  year  no  event  has  occurred  in  the  Territoiy  calling  for  the  serv- 
ices of  the  Guard.  The  officers  and  men  of  the  National  Guard  of  Arizona  aare 
imbued  with  praiseworthy  enthusiasm  in  the  work  of  promoting  the  efficiency  of 
tbe  Guard,  and  have  by  eommendable  pride,  military  bearing,  and  excellent  disci- 
pline justified  the  confidence  of  the  people. 

From  the  annual  appropriation  of  Congress  to  provide  arms  and  equipment  for  the 
militia  this  Territory  will  receive  this  year  $2,308.06,  an  amormt  totally  inadeqmate 
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for  the  Deeds  of  the  Guard.    I  earnestly  recommend  that,  if  practicable,  the  allot- 
ment to  this  Territory  be  increased  to  at  least  $4,000  per  annum. 

There  are  many  matters  connected  with  the  Gnard  which  require  le^slative  action 
looking  toward  improvement  in  organization,  administration,  and  equipment,  which 
it  is  my  intention  to  present  for  consideration  m  the  near  future.  I  deem  it  best, 
however,  at  this  time  to  proceed  in  the  upbuilding  of  the  Guard  in  a  conservative 
manner  and  upon  lines  which  shall  have  for  an  objective  the  development  of  the 
Onard  into  a  most  effective  and  efficient  force. 

Capt.  John  A.  Baldwin,  Ninth  Imfantry,  United  States  Army,  has  been  on  duty  with 
the  National  Guard  of  Arizona  for  the  past  year  and  has  performed  his  duties  as 
instructor  and  inspecting  officer  in  a  most  satisfactory  manner,  and  his  presence 
with  the  Gnard  has  been  of  great  value  to  officers  and  men. 

The  present  foreign  war,  while  demonstrating  the  nation's  indomitable  energy  and 
unlimited  resources  for  armed  coniHct,  has  shown  our  lack  of  preparation  at  the  lirst 
note  of  warning.  Actual  experience  has  taught  and  emphasized  the  necessity  of 
remodeling  our  military  system.  To  the  truths  made  apparent  by  the  present  war 
our  people  are  alive.  A  most  generous  and  patriotio  support  of  the  National  Gnard 
£rom  our  next  Territorial  legislature  is  anticipated. 

The  *' Rough  Riders,^'  who  on  Cuban  soil  made  an  imperishable  name  for  them- 
selves and  for  Arizona,  are  of  the  same  material  that  compose  our  National  Guard. 
I  regret  that  no  data  is  at  present  obtainable  f^om  which  to  give  the  number  of 
National  Gnardsmen  who  enlisted  in  the  ''Rough  Riders''  from  this  Territory.  I 
understand,  however,  that  there  were  quite  a  number. 

It  is  with  pride  that  I  record  the  fact  that  that  chivalrous  and  heroic  soldier, 
Capt.  William  O.  O'Neill,  was  at  one  time  adjutant-general  of  this  Territory.  By 
reason  of  having  performed  the  requisite  number  of  years'  service  in  the  National 
Guard  of  Arizona,  his  name,  at  the  time  of  his  deplorable  death,  was  borne  on  the 
roil  of  **  National  Gnard  veterans."  He  was  the  first  volunteer  to  be  mustered  into 
the  serv  ice  of  the  United  States  for  this  war. 

Maj.  Alex.  O.  Brodie,  of  the  First  United  States  Volunteer  Cavalry,  whose  bearing 
in  front  of  Santiago  commands  all  men's  admiration,  was  the  former  colonel  of  the 
First  Regiment  of  Infantry,  N.  G.  A. 

It  is  with  pleasure  that  I  mvite  attention  to  the  fact  that  of  the  nine  line  offioeort 
commissioned  in  the  Arizona,  New  Mexico,  Oklahoma,  and  Indian  Territory  United 
states  Volunteer  Infantry  six  of  them  were  at  the  time  commissioned  officers  in  the 
National  Guard  of  Arizona.  For  this  regiment  the  National  Guard  of  Arizona  fur- 
nished a  considerable  number  of  men,  who  at  the  time  were  active  members  of  tbe 
Guacd.  Many  others  enlisting  in  that  regiment  had  been  former  members  of  the 
Guard. 

These  facts  are  more  forcible  than  language.  While  the  National  Gnard  is  prima- 
rily organized  as  a  force  for  service  in  maintaining  the  laws  of  the  Territory  and 
repelling  Indian  outbreaks,  should  it  ever  beoome  ■ecessary,  yet  it  must  ever  be 
through  the  National  Guard  that  onr  citizens  receive  the  military  training  and  edu- 
cation which  will  fit  them  to  respond  to  the  nation's  call. 

It  is  pertinent  to  invite  attention  to  the  fact  that  the  National  Guard  of  Arizona 
is  a  moral  force  of  incalculable  value,  aiding  and  assisting  as  a  conservator  of  law 
aiid  order  the  development  of  the  great  resources  of  the  Territory  and  thus  giving 
confidence  for  the  investment  of  capital. 

The  changes  in  the  various  companies  of  the  National  (luard  consequent  upon 
many  officers  and  men  volunteering  for  services  in  the  United  States  forces  have  in 
no  way  stemmed  the  interest  of  those  who  have  remained.  The  places  of  those  who 
volunteered  have  been  rapidly  tilled  by  others,  and  forward  footsteps  in  the  march 
of  progress  of  the  Guard  have  in  no  wise  been  stayed.  It  has  been  a  matter  of  regret 
that  the  entire  National  Guard  of  the  Territory  hjvs  not  been  called  into  the  service 
of  the  United  States.  Had  this  been  done  it  is  a  safe  assertion  that  iK)  per  cent  of 
the  men  would  have  responded. 

As  indicating  the  superior  physique  of  our  peop^le,  only  20  per  cent  of  theee 
who  applied  for  enlistment  in  the  volunteers  from  this  Territory  were  rejected  for 
all  causes,  notwithstanding  that  the  most  severe  and  rigid  physical  examination  was 
made  by  the  United  States  mustering  officer — a  percentage  that  was  less  than  that 
in  any  other  State  or  Territory  in  the  United  States,  and  which  bespeaks  the  moral 
stamina  and  physical  worth  of  our  people  who  gave  to  the  nation  a  magnificent  body 
of  men. 

In  the  piesent  war  Arizona  furnished  7  officers  and  200  men  for  the  ''Bough 
Riders/'  and  12  officers  and  384  men  for  a  regiment  formed  from  the  Territories  and 
known  as  the  "Arizona,  New  Mexico,  Oklahoma,  and  Indian  Territory  United  States 
Volunteer  Infantry,"  making  a  grand  total  of  542  officers  and  men. 

Coomdering  these  facts  in  eonneetkm  with  onr  population  of  less  than  100,000, 
Arizona  has  occasion  to  feel  a  just  pride. 
The  strength  of  the  National  Gnard  of  Arizona,  according  to  the  last  returns  in 
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this  office,  show  that  there  are  od  the  governor's  staff,  6  general  staff  officers  and 
4  aids- de-camp,  and  in  the  First  Infantry,  44  officers  and  489  men— a  grand  total  of 
544  officers  and  men. 

ETHNOLOGY  AND  ARCHEOLOGY. 

Arizona  presents  far  more  profitable  and  interesting  fields  for  the 
-scientist  and  ethnological  explorer  than  any  other  part  of  the  country. 
Evidences  of  a  large  population,  now  lost  to  history,  or  even  tradition, 
exist  in  many  localities;  ruins  of  immense  buildings  and  of  cities 
which  once  were  occupied  by  hundreds  of  thousands  of  people;  prehis- 
toric waterways,  etx5.,  furnish  good  reason  for  the  belief  that  quite  a 
high  state  of  civilization  had  been  reached  by  these  people  who  are 
gone,  and  whose  record  is  lost.  There  is  also  much  to  be  learned  of 
the  living,  especially  the  Moquis,  Zuiiis,  and  other  pueblo  Indians 
of  northeastern  Arizona.  Similarities  of  language  are  declared  to  exist 
between  these  people  and  the  Asiatic  races.  The  art  of  mummifying  is 
unquestionably  known  to  the  Moqui  priests.  Hieroglyphics  are  found 
in  all  respects  like  those  of  Egypt,  and  within  the  inner  circles  of  Moqui 
secrecy  I  am  reliably  informed  that  Masonic  signs  are  inscribed  upon 
the  emblems  and  insignia  of  the  priests.  All  this  is  strange  and  inter- 
esting and  deserves  most  searching  investigation.  I  believe  that  start- 
ling discoveries  can  and  will  be  made  here  afi'ecting  the  history  of  the 
human  race,  and  I  strongly  recommend  that  an  ethnological  commis- 
sion be  appointed,  to  consist  of  the  ablest  scientists  whose  services  can 
be  obtained  by  the  Government,  for  the  purpose  of  thorough,  careful, 
and  extended  ethnological  and  archaeological  research  in  this  section 
of  the  country.  Liberal  appropriation  should  be  made  to  defray  the 
expenses  of  the  commission,  and  ample  time  should  be  given,  possibly 
extending  over  a  number  of  years,  for  the  prosecution  of  the  work.  I 
»m  positive  that  the  knowledge  gained  by  such  action  would  more  thau 
justify  the  expenditure.  I  think  it  will  be  more  productive  to  science 
to  explore  and  excavate  here  than  in  foreign  countries. 

WHIPPLE  BARRACKS. 

At  the  outbreak  of  the  late  war  what  was  practically  an  order  of 
abandonment  of  this  important  military  post  was  issued,  the  troops 
withdrawn  for  service  elsewhere,  and  a  large  amount  of  valuable  Gov- 
ernment property  sold  for  nominal  prices. 

I  believe  it  was  a  mistake  to  abandon  the  post,  and  that  it  should  be 
reestablished  and  improved.  I  do  not  believe  any  better  locality  can 
be  found  in  the  West  for  a  military  garrison.  I  consider  it  an  important 
factor,  also,  in  maintaining  law  and  order,  advancing  the  welfare  and 
civilization  of  a  very  large  scope  of  country;  and  iii  support  of  my 
position  I  cite  the  following  letter  of  Gen.  E.  T.  Otis,  who  commanded 
the  Department  of  the  Colorado,  which  letter  was  written  after  a  careful 
personal  inspection  of  the  post: 

Headquarters  Department  op  the  Colorado, 

December  15,  1897. 
Sir:  ConcerDiDg  telegram  of  the  10th  iDStaut  wherein  request  was  made  that  Hnal 
action  on  the  question  of  abandonment  of  Whipple  Barracks  be  deferred,  I  have  the 
honor  to  report  that  it  was  sent  as  rumors  were  in  circulation  signifying  such  inten- 
tion by  the  Department  of  War,  and  because  1  desire  to  submit  i>efore  any  final 
action  should  be  taken  an  opinion  on  the  advisability  of  carrying  out  such  a  meas- 
ure, believing  that  the  abandonment  of  the  post  at  this  time  would  not  be  in  conso- 
nance with  the  public  interests. 
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Every  one  of  the  departmeDt  posts  herein  named  excepting  Whipple  Barracks  is 
practically  distant  from  railway  transportation  from  two  to  five  days,  for  those  of 
them  which  are  located  very  near  to  railway  lines  communicate  only  with  insignifi- 
cant stations,  where  rollins;  stock  for  the  transportation  of  troops  could  not  he 
secured  in  much  less  time  than  is  expressed  above,  even  with  open  railway  and  tele- 
graphic communication.  Besides,  not  one  of  them  is  situated  near  to  extended  busi- 
ness enterprises,  or  in  sections  which  are  being  rapidly  developed  or  show  late 
increase  in  white  population. 

Whipple  Barracks,  on  the  contrary,  is  at  the  center  of  population  and  of  the  bnsi- 
ness  interests  of  Arizona.  It  occupies  an  important  railroad  point  and  stands  unsup- 
ported within  a  large  section  of  country  between  the  chain  of  posts  along  the  eastern 
portion  of  that  Territory  and  the  Pacific  coast.  Its  garrison  is  in  quick  railway 
communication  with  the  trunk  lines  of  the  Santa  Fe  system  60  miles  to  the  north  at 
Ash  Kork,  distant  from  San  Diego  and  San  Francisco  570  and  800  miles,  respectively, 
and  with  the  Southern  Pacific  Railway  at  Maricopa,  which  is  some  500  miles  from 
the  seaooast.  On  account  of  its  railroad  facilities  it  is  practically  nearer  to  Flag- 
staff and  Holbrook  than  either  Wingate  or  Fort  Apache,  and  to  Tucson  than  either 
Fort  Grant  or  Huachuca.  It  is  contiguous  to  the  agricultural  portions  of  Arizona, 
and  in  the  midst  of  its  growing  and  turbulent  mining  cainps.  It  may  be  speedily 
moved  for  the  protection  of  white  inhabitants  along  the  Verde  and  Gila  rivers  and 
the  Date  and  Salt  Creek  valleys  in  case  a  raid  is  threatened  by  the  White  Mountain 
and  San  Carlos  Apaches  (of  which  those  inhabitants  professed  fear  during  the  past 
year),  or  by  any  of  the  4,000  other  Indians  within  the  southwestern  section  of  the 
Territory.  Strategically,  therefore,  considering  present  indications,  and  mind- 
ful of  the  employment  of  the  army  during  the  last  twenty  years  to  aid  the  civil 
authorities  in  the  enforcement  of  the  law,  it  appears  to  me  that  Whipple  Barracks 
has  a  present  and  future  importance  which  no  other  post  in  Arizona  or  New  Mexico 
possesses. 

The  abandonment  of  Whipple  Barracks  has  been  recommended  and  urged  not  only 
on  the  rumored  theory  that  troop  occupation  in  that  section  of  the  country  is  un- 
necessary, but  for  further  reasons  that  the  location  of  the  post  is  nnhealthful ;  that 
its  grounds  are  inadequate;  that  its  buildings  inconveniently  placed,  were  poorly 
constructed,  were  in  a  decayed,  dilapidated,  and  unsanitary  condition;  that  its 
water  is  impure,  and  that  its  water  and  sewer  systems  are  obsolete  in  character,  in 
a  wretched  state  of  repair,  and  are  dangerous  to  the  health  of  the  garrison. 

The  post,  established  in  1863,  is  about  a  mile  to  the  eastward  of  and  overlooks  the 
city  of  Prescott.  Most  of  the  present  buildings  were  constructed  nine  or  ten  years 
thereafter,  and  were  intended  to  accommodate  the  troop  of  cavalr.v  and  four  com- 
panies of  infantry.  In  addition,  the  buildings  were  erected  for  the  headquarters  of 
the  Department  of  Arizona.  Nearly  all  of  the  buildings  are  of  cheap  construction, 
after  plans  prevailing  at  frontier  posts  during  that  period.  A  notable  exception  is  a 
very  large  set  of  quarters  now  used  for  the  neadquarters  of  the  regiment  and  post, 
and  the  former  department  headquarters  structure  of  largo  size,  with  commodious 
and  well-equipped  outbuildings,  which  at  present  gives  ample  room  and  conveniences 
for  the  regimental  band  and  the  company  of  infantry. 

The  garrison  has  been  reduced  until  there  remains  only  the  regimental  headquarters 
and  two  companies  of  infantry — a  force  inadequate  for  efficient  duty  of  moment  and 
an  insuflScicncy — which  in  that  particular  led  me  to  recommend  in  my  late  annual 
report  that  it  be  permanently  withdrawn  or  increased. 

With  the  construction  of  the  railroad  connecting  the  railway  lines  which  pass 
through  the  northern  and  southern  portions  of  the  Ten-itory  and  continue  on  to  the 
Pacific  coast,  the  strategic  importance  of  the  location  was  recognized  by  the  then 
department  commander,  whose  opinion  was  concurred  in  by  the  (Commanding  Gen- 
eral of  the  Army  and  the  Secretary  of  War.  Directed  cstimutes  were  submitted 
which  were  considered  sufficient  in  amount  to  provide  permanent  barracks  and  head- 
quarters for  a  battalion  of  four  companies.  They  were  based  upon  a  careful  personal 
inspection  of  the  post  by  an  officer  of  the  Quartermaster's  Department,  and  called  for 
some  $20,000,  but  f«»r  some  reason  failed  to  receive  action. 

Later,  and  in  1896,  attention  was  again  invited  to  the  importance  of  the  post  by 
the  department  commander,  but  beyond  an  expression  of  opinion,  no  action  was 
taken  toward  repairing  it  or  strengthening  its  garrison. 

Jdy  recent  inspection  convinced  me  that  the  garrison  should  be  Increased  by  at 
least  two  companies,  and  that  ample  accommodations  for  such  increase  should  be 
secured  by  the  expenditure  of  $30,000.  During  the  last  five  years  $13,000  has  been 
expended  upon  the  occupied  buildings  and  the  water  and  sewer  systems.  This  has 
kept  such  buildings  in  fair  condition,  and  in  some  instances  improved  them.  The 
two  storehouses  within  the  post  proper  have  been  repaired  in  roofs  and  walls.  The 
pumping  station  and  shops,  which  are  usually  well  supplied  with  machinery  and 
tools,  and  the  grain  and  storehouses  at  the  corral  are  excellent,  and  the  stables 
are  fairly  good.    Two  barrack  buildings  and  two  or  three  sets  of  officers'  quarters 
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are  worthless;  these,  together  with  a  row  of  married  men's  dilapidated  quarters, 
removed,  and  new  barraeks  constructed  east  of  the  parade,  aud  considerably  retired 
from  the  present  line  of  same,  would  band  up  the  commaudery  of  the  post  and  give 
it  a  pleasing  appearance. 

The  water  supply  is  abundant.  Water  is  fully  distributed  throughout  the  post 
and  corral  from  a  reservoir  sufticiently  elevated  to  give  much  more  than  ordinary 
pressure.  From  the  fact  that  it  is  taken  from  a  well  at  the  foot  of  the  post,  near 
Granite  Creek,  a  stream  which  flows  through  Prescott  before  entering  the  military 
reservation,  it  has  been  supposed  to  be  impure;  but  I  do  not  think  that  satisfactory 
evidence  of  dangerous  impurity  has  been  discovered.  The  water  seemed  to  me  to 
be  of  good  quality,  and  the  post  surgeon  reports  that  it  is  ordinarily  good.  The 
system  of  distribution  is  faulty  in  some  respects,  but  that  and  the  poorly  constructed 
aewers  can  easily  be  placed  in  excellent  condition,  the  topography  of  the  place  favor- 
in$r  it. 

The  post  can  not  be  considered  unhealthful.  Although  its  sick  rate  has  been  high, 
it  is  accounted  for  by  the  frequent  transfers  to  it,  for  treatment  by  its  beneflcial 
climate,  of  men  afflicted  \vith  pulmonary  diseases.  An  officer  and  five  enlisted  men 
have  been  so  transferred  duriug  the  past  year.  Excluding  these,  it  is  found  that 
the  percentage  of  actual  sickness  in  line  of  duty  at  AV hippie  Barracks  during  the 
year  ending  with  the  1st  of  the  present  mouth  was  2.08.  During  October  the  post 
was  the  healthiest  one  in  the  department,  and  for  the  fiscal  year  of  1896  and  1897  its 
percentage  was  very  slightly  above  the  average  of  all  department  posts. 

Regarding  the  oritisism  that  the  reservation,  owing  to  its  peculiar  topographic 
features,  is  inadequate — that  is  a  matter  for  argument,  as  well  as  the  question  of 
wholesome  water.  If  adverse  opinion  is  entertained  on  both  subjects,  it  is  unneces- 
sary to  urge  it,  as  the  remedies  are  at  hand.  The  people  of  that  section  are  intensely 
interested  in  the  retention  of  the  post.  While  there  prominent  citizens  assured  me 
that  the  strip  of  land  adjoining  the  reservation,  which  I  examined  and  which  I 
found  especially  suited  for  target  ranges  or  available  for  grazing  purposes,  would 
be  donated  to  the  Government  on  request,  and  that  the  city  of  Prescott  would 
extend  to  the  post  its  water  main,  which  takes  water  from  its  mountain  reservoirs. 

It  seems  to  me,  therefore,  considering  all  the  existing  circumstances,  that  unless 
it  is  determined  to  take  away  from  the  business  and  rapidly  developing  portion  of 
Arizona  (as  yet  struggling  with  the  settlement  of  a  considerable  white  floating 
XK>pulatiou),  and  also  irom  southern  California,  the  assurance  of  military  protectiou 
in  seasons  of  danger,  which  the  presence  of  troops  exercises,  Whipple  Barracks 
should,  as  soon  as  practicable,  be  placed  in  proper  condition  to  quarter  a  four- com- 
pany b.'^ttalion  of  infantry.  The  present  garrison  could  be  readily  augmented  to 
that  extent  by  judiciously  drawing  from  New  Mexico  and  other  Arizona  posts. 
Very  respectfully,  your  obedient  servant, 

E.  T.  Otis, 
Brigadier  General  Commandintj. 

The  Adjutant-Genbbal,  United  States  Army, 

Wfuhingiorif  D.  C. 

The  post  has  lately  been  used  as  a  rendezvous  for  volunteers.  As 
many  as  800  troops  have  been  located  tbere  for  a  consideralile  time,  andL 
I  am  informed  by  the  surgeons  that  there  has  been  practically  no  sick- 
Bess  among  them,  which  should  be  convincing  testimony  as  to  the 
sanitary  conditions  of  the  place. 

I  earnestly  recommend  that  the  post  be  reestablished  and  properly 
improved. 

ARIZONA'S  CONTRIBUTION   TO  THE  WAR  WITH   SPAIN. 

This  Territory  was  first  to  respond  to  the  nation's  call,  and  her  vol- 
unteers were  the  first  mustered  into  service.  Her  sons  freely  shed  their 
blood  on  Cuban  soil  to  maintain  their  country's  honor,  and  inscribed 
upon  the  nation's  scroll  of  fame  an  im[>eri8hable  record  for  patriotism 
and  heroic  bravery.  Arizona's  Rough  Riders  will  always  live  in  history. 
Such  men  as  they  always  have  and  always  will  insure  the  supremacy 
of  the  United  States  among  the  nations  of  the  earth. 

The  Territory's  quota  under  the  first  call  for  volunteers  was  quickly 
filled,  and  under  the  second  call  the  response  was  equally  prompt,  and 
many  hundreds  more  than  were  called  desiied  to  go.     It  is  hardly 
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proper  to  discriminate  between  localities,  or  to  make  comparisons,  for 
all  are  heroes  who  entered  their  country's  service,  whether  from  Maine 
or  Arizona;  but  if  any  portion  of  the  Union  lias  earned  or  deserves 
conspicuous  mention,  it  is  Arizona.  The  patriotism  of  our  people  is 
unquenchable,  and  their  loyalty  can  never  be  shaken.  Their  enthusiasm 
and  love  of  country  entitle  them  to  self-government. 

STATEHOOD. 

Arizona  desires,  above  all  things,  to  become  a  State.  Constitutional 
rights  should  not  be  denied  for  sectional  reasons,  nor  for  alleged  difil'er- 
euces  of  opinion  upon  public  questions.  It  is  true  that  other  reasons 
are  at  times  given  in  a  general  way,  based  upon  assertions  and  in  no 
degree  substantiated  by  proofs,  but  the  facts  are  conspicuous  that  dis- 
puted financial  theories,  an  unwarranted  and  offensive  assumption  of 
8a|)eriority  because  of  location,  and  a  selfish  unwillingness  to  fairly 
distribute  legislative  power,  too  often  furnish  the  motives  which  actu- 
ate the  enemies  of  statehood  in  their  unpatriotic  and  un-American 
refusal  to  accord  to  loyal  citizens  of  this  common  country  the  lights 
and  privileges  vouchsafed  by  the  Constitution.  Such  a  despotic  exer- 
cise of  legislative  power  was  never  contemplated  by  that  inspired  work 
of  our  fathers  which  declared  the  equality  of  men.  The  question  of 
opinion  expressed  upon  the  national  monetary  policy,  or  upon  any  spe- 
cifte  policy  or  legislation,  by  different  localities,  has  not  in  justice  the 
remotest  relation  to  the  principles  involved.  The  labored  comparisons 
showing  the  ratio  of  population  of  the  new  Western  States  to  the  other 
States  of  the  Union  have  no  bearing  whatever  upon  the  rights  vested 
under  the  Constitution,  unless  our  system  of  government  is  to  be 
changed  and  our  laws,  precedents,  rights,  and  customs  disregarded. 
An  investigation  of  the  record  shows  that  but  four  of  all  the  States 
admitted  into  the  Union  since  1791  had  more  than  100,000  people'  at 
the  last  census  previous  to  admission,  and  three  of  the  four — Kansas, 
Utah,  and  California — are  west  of  the  Mississippi  River;  and  Maine, 
the  other  one  of  the  four,  was  separated  from  Massachusetts. 

Frequently  articles  appear  in  generally  reputable  newspapers  of  the 
Eastern  States  containing  untruthful  and  misleading  statements  about 
the  Territories,  their  people,  civilization,  and  resources;  and  often  ridi- 
cule is  resorted  to.  Such  methods  are  not  only  wholly  inexcusable,  but 
they  display  either  ignorance  or  yiciousness  in  a  marked  degree.  The 
truth  is  that  the  remaining  Territories  possess  greater  resources,  higher 
civilization,  more  perfect  educational  systems,  and  have  a  smaller  per- 
centage of  illiteracy  and  crime  than  had  a  majority  of  the  States  when 
they  were  admitted. 

The  principles  involved  are  well  set  out  in  the  following  report  of  a 
committee  of  Congress  upon  the  admission  of  Florida: 

The  whole  policy  of  this  Goveruraeut,  and  all  the  principles  upon  which  its  insti- 
tutions rest,  are  adverse  to  the  long  coutinuuuce  of  a  Territorial  government  over 
any  portion  of  the  citizens  of  the  country.  The  right  and  the  duty  of  sell- government 
are  fundamental  maxima  of  the  political  system  of  America.  The  Territorial  organi- 
zation, for  the  purposes  of  local  police  over  such  portions  of  the  public  domain  as 
are  occupied  by  a  population  too  weak  to  maiutaiu  the  forms  and  exercise  the  pre- 
rogatives of  an  independent  and  sovereign  organization,  is  never  designed  for  other 
than  a  temporary  purpose.  It  is  contrary  to  a  true  policy,  as  well  as  to  republican 
propriety,  that  a  supreme  and  despotic  rule  should  be  held  by  this  Government  over 
any  portion  of  the  freemen  of  the  land;  and  if,  from  the  necessity  of  the  case,  the 
Government  has  been  obliged  to  prcBcribe  regulations  for,  and  exercise  control  over, 
the  inhabitants  of  Territories  not  included  in  the  limits  of  any  one  of  the  sovereign 
States  it  has  been  with  the  design  of  raising  them,  by  its  fostering  care  and  protec- 
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tion,  with  as  little  delay  as  possible,  to  a  condition  in  which  they  may  be  able  to 
assert  and  assume  that  high  priviJe^jre  of  self-government  which  is  the  right  of  all 
men,  and  take  their  place  as  an  independent  community  in  the  Union  of  American 
States.  It  is  abhorrent  to  all  the  feeling  and  cherished  principles  of  the  freemen  of 
this  Republic  that  there  should  exist  within  ii»  limits  for  any  length  of  time,  or  for 
any  time  not  demanded  by  an  unavoidable  necessity,  a  community  of  free  citizens 
who,  without  participating  in  the  conduct  and  the  control  of  this  Government,  should 
be  completely  subject  to  its  will  and  dictation.  Nor  is  it  compatible  with  the  feel- 
ings which  Rnould  actuate  every  American  to  submit  for  one  moment  longer  than 
necessity  obliges  to  a  government  imposed  by  the  will  of  others,  and  in  the  form  or 
conduct'of  which  the  governed  have  no  other  direction  or  voice  than  is  allowed  by 
the  permission  or  favor  of  the  governors. 

The  financial  question  is  apparently  no  longer  a  forcefiil  issae.  Ari- 
zona is  fitted  for  statehood,  and  should  be  admitted  without  longer 
delay. 

CONDENSED   RECOMMENDATIONS    FOR  CONGRESSIONAL  LEGISLATION 
AND  ACTION  OP  THE  INTERIOR  DEPARTMENT. 

(1)  That  Arizona  be  admitted  as  a  State. 

(2)  That  all  the  public  lands  within  the  Territory  be  ceded  to  the 
Territory  or  State. 

(3)  That  the  military  post  of  Whipple  Barracks  be  reestablished. 

(4)  That  a  reasonable  sum  be  appropriated  for  artesian-well  boring 
in  the  Territory. 

(5)  That  a  commission  be  appointed  for  ethnological  and  archaeolog- 
ical research  in  the  Territory,  and  that  a  suitable  appropriation  by 
Congress  be  had  therefor. 

(6)  That  the  salaries  of  the  Federal  judges  within  the  Territory  be 
increased. 

(7)  That  appropriation  be  had  by  Congress  to  pay  the  governors  and 
secretaries  of  Territories  the  salaries  allowed  them  by  law.  (Sec.  1845, 
Bev.  Stat.,  1H78.) 

(8)  That  the  pay  of  members  of  the  Territorial  legislature  be 
increased. 

Eespectftilly  submitted. 

N.  O.  Murphy,  Oovemor. 
Hon.  Cornelius  N.  Bliss, 

Secretary  of  the  Interior. 
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APPENDIX. 


TEBRirOBIAL  AFFAIB8  AS  REPORTED  BT  THE  COXMISSIOKERS  OF  XlOaORATIOK 
FOR  THE  VARIOUS  COUNTIES. 

APACHE  COUNTY. 

Apache  County  is  located  in  tbe  northeastern  corner  of  the  Territory.  It  contains 
an  area  of  12y8o0  square  miles,  almost  one-half  of  which  is  now  reserved  for  the 
Navajo  and  Apache  Indians,  but  will  be  eventually  o]pened  up  for  settlement.  The 
coanty  is  pecaliarly  adapted  for  stock  raining,  which  is  at  present  the  leading 
industry. 

IDEAL  STOCK  RANGE. 

The  northern  part  of  the  county  is  occupied  by  the  Navajo  Indians,  who  own  large 
herds  of  horses  and  sheep,  which  are  kept  on  the  open  rauf^^e  the  entire  season  with- 
out loss,  having  no  other  food  or  shelter  than  that  naturally  furnished  by  the  range. 

The  central  part  of  the  county  is  an  ideal  range  for  all  classes  of  live  stock.  It  is 
a  series  of  rolling  hills  and  valleys,  well  watered  by  the  Little  Colorado  River  and 
its  tribntariea  and  numerous  lakes  and  springs,  producing  an  abundant  variety  of 
grasses  and  herbs,  on  which  the  stoCk  thrive  and  fatten.  The  entire  vicinity  is  partly 
covered  with  jnniper,  cedar,  and  piflon  trees,  which  furnish  excellent  shelter  during 
the  stormy  weather  and  a  permanent  supply  of  fuel  for  all  purposes. 

THE   WHITE  MOUNTAINS. 

In  the  southern  part  of  the  county  are  located  the  White  Mountains,  which,  being 
a  series  of  open  parks,  well-watered  with  lakes,  springs,  and  rivuletis,  can  not  be 
excelled  for  a  summer  range.  The  snows  generally  melt  early  in  the  spring,  so  that 
by  the  1st  of  May  the  stock  owners  are  able  to  enter  with  their  sheep  and  commence 
lambing.  Many  herds  are  driven  in  from  the  counties  south  and  west  for  the  sum- 
mer, and  all  find  abundant  pastnre,  the  growth  and  variety  of  granses  surpassing 
any  other  locality  in  the  Territory. 

GREAT  WATERSHED. 

It  is  doubtful  if  it  is  generally  known  that  these  mountains  comprise  the  greatest 
watershed  or  supply  of  pure  mountain  water  to  be  found  within  the  limits  of  the 
Territory.  In  verification  of  this  statement,  take  a  map  of  Ari^^ona,  and  you  will 
find  that  a  circle  12  miles  in  diameter,  with  its  center  at  the  southwest  corner  of 
township  7  N.,  K.  30  £.,  will  cut  the  head  of  the  Little  Colorado  River,  Blue  River, 
White  Kiver,  Salt  or  Black  River,  and  the  San  Francisco  River,  the  head  waters  of 
all  these  streams  passing  through  as  picturesque  and  grand  scenery  as  can  be  found 
on  this  continent. 

FISH  AND  GAME. 

The  magnificent  streams  of  water  named  abonnd  with  that  peerless  game  fish,  the 
moantain  trout,  and  in  the  forests  the  Nimrod  can  find  the  black-tailed  deer,  black 
and  silver-tip  bear,  mountain  lions,  wild  turkeys,  and  blue-winged  grouse. 

It  is  only  a  matter  of  time  when  these  mountains  will  be  a  great  summer  resort. 
Anyone  in  quest  of  health,  recreation,  or  a  beautiful  mountain  home  will  need  go  no 
farther. 


The  White  Mountains  form  a  large  part  of  the  great  timber  belt  of  northern  Ari- 
zona, which  is  one  of  the  Territory's  most  valuable  resources.    The  area  of  timber 
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lauds  within  Apache  County  is  about  800  square  miles.    Numerous  small  sawmills 
furnish  the  lumber  used  in  the  local  markets. 

WATER-STORAGE  RESERVOIRS. 

A  system  of  storage  reservoirs,  many  of  which  have  been  completed,  furuish  plenty 
of  water  for  the  successful  raising  of  crops  in  the  valleys.  Several  large  reservoirs 
are  now  being  constructed,  and  the  acreage  under  cultivation  is  rapidly  increasing 
and  many  new  homes  are  being  built.  Abundant  crops  of  small  grain,  such  as  wheat, 
and  oats,  and  barley,  are  produced,  the  quality  of  which  is  unexcelletl  anywhere. 

FLOUR  MILLS. 

There  are  two  flour  mills  located  in  the  county,  both  being  equipped  with  the  latest 
improved  machinery.  The  flour  manufactured  successfully  competes  with  any 
imported  from  other  localities,  and  the  demand  for  the  product  is  such  that  the  mills 
are  run  to  their  full  capacity  during  the  entire  season. 

CATTLE. 

Heretofore  during  the  years  past  the  principal  industry  in  the  county  was  cattle 
raising;  but  owing  to  the  large  profits  to  be  gained  the  business  was  overdone  and 
the  range  overcrowded. 

The  continued  drought  during  the  years  1890  to  1893  compelled  many  owners  to 
sell  and  relieve  the  range.  Many  have  since  shipped  out,  until  there  are  compara- 
tively few  cattle  left  on  the  range.  The  past  few  years  have  been  very  favorable, 
and  those  that  have  kept  their  herds  are  reaping  a  good  harvest.  The  percentage 
of  calves  branded  and  the  steers  shipped  has  greatly  increased,  and  the  business  is 
at  present  running  on  a  paying  basis. 

SlIKEP. 

The  principal  industry  in  the  county  at  present  is  sheep  raising.  The  beneiioial 
effect  of  the  present  tarifl'  law,  together  witli  favorable  range  seasons,  has  caused  the 
value  of  wool  and  mutton  sheep  to  increase  greatly,  and  ranges  formerly  occupied  by 
cattle  have  heen  restocked  with  sheep.  The  spring  clip  of  wool  reached  a  total  of 
nearly  half  a  million  pounds. 

The  present  season  has  yielded  an  average  increase  in  lambs  of  90  per  cent  of  the 
number  of  ewes.  These  are  either  sold  to  northern  feeders  or  started  on  the  trail  to 
Phcrnix  about  October  1.  With  favorable  seasons  tho  lambs  driven  south  and  fat- 
tened on  the  open  range  bring  about  the  same  price  on  the  market  as  those  which 
have  been  shipped  north  and  fed  corn. 

This  one  great  advantage  that  Arizona  has  will  cause  sheep  raising  to  always  be 
one  of  her  leading  industries. 

TOWNS  AND  VILLAGES. 

^t.  Johns,  the  county  seat,  is  located  on  the  Little  Colorado  River,  in  a  beautiful 
valley  which  produces  bountiful  crops  of  lucern,  sorghum,  corn,  and  barley,  and  all 
varieties  of  fruit.  The  streets  are  lined  with  groves  ef  shade  trees,  and  many  resi- 
dences almost  hidden  in  the  beautiful  growth  of  shrubbery  and  fruit  trees.  The  pop- 
ulation is  about  1,500.  The  town  contains  two  public  schools,  in  which  are  employed 
live  teachers.  There  are  two  churches,  the  Mormon  and  the  Catholic,  The  county 
court-house  and  Jail  grounds  have  recently  been  beautified  by  the  building  of  stone 
terraces  and  walks  and  the  planting  of  shade  trees.  One  weekly  newspaper  is  pub- 
lished, the  St.  Johns  Herald.  It  was  established  in  1887,  is  Deuiocratic  in  politics, 
and  is  well  patronized. 

Spriugerville,  located  on  the  Little  Colorado  Kiver,  at  the  foot  of  the  White  Mouu- 
tains,  is  the  banner  district  for  raising  small  grains.  Here  are  produced  fabulous  crops 
of  wheat  and  oats  of  a  quality  which  can  not  be  excelled.  Two  large  store  buildings 
are  now  being  built  to  accommodate  the  increasing  trade.  The  town  contains  many 
beautiful  residences.  The  public  buildings  are  substantial,  and  the  town  is  rapidly 
increasing  in  population  and  wealth. 

Concho  is  located  in  the  central  western  part  of  the  county,  in  a  warm  valley  well 
protected  by  surrounding  hills  and  ridges,  heie  are  found  the  homes  of  many  of 
the  leading  sheepowners,  and  in  close  vicinity  of  the  town  are  large  corrals  used  in 
shearing,  dipping,  and  otherwise  working  the  numerous  herds  of  sheep.  A  wool- 
scouring  plant  is  also  successfully  operated.  The  Concho  wools  have  a  well-known 
reputation,  and  are  notc<l  for  their  good  quality.  Orchards  and  vineyards  also 
flourish  here,  and  prodnce  never-failiitg  crops.  Tlie  size  and  flavor  of  the  fruit  is 
excellent.  Sorghum  is  the  principal  farm  product  and  a  good  quality  of  molasses  is 
manufactured,  lor  which  the  vicinity  is  also  noted. 
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Tbe  other  smaller  towns,  Alpine,  Natrioso,  Eairerville,  Amity,  Lee  Valley,  Vernon, 
San  Antonio,  El  Tnll,  and  Walnut  Grove,  are  all  growing  steadily  and  increasing 
their  acreage  of  farming  land. 

PUBUC  SCHOOLS. 

There  are  twelve  district  schools  in  the  county,  with  six  grammar  and  fourteen 
primary  classes,  twenty  teachers  being  employed  at  an  average  salary  of  $57  per 
month.  The  number  of  pupils  enrolled  is  879,  the  average  length  of  term  of  schools, 
•ix  months.  The  districts  all  have  good,  substautial,  well-furnished  schoolhouses. 
In  St.  John  district  an  elegant  two-story  brick  school  building  is  just  being  com- 
pleted which  will  accommodate  four  classes.  This  building  has  been  built  entirely 
oy  private  subscription  of  the  Mormon  citizens,  and  will  be  opened  this  year  as  a 
public  school. 

In  the  Concho  and  Navajo  districts  private  schools  have  been  maintained  by  sub- 
scription of  the  citizens.  Apache  County  is  carefully  fostering  her  schools,  and  they 
are  now  all  in  excellent  condition. 

POPULATION. 

The  population  of  Apache  County  is  about  5,500,  and  steadily  increasing. 

TAXABLE   WEALTH. 

Patented  land  (880,688  acres) $443,862.00 

Improvementfl 35,132.75 

Town  and  city  lots 15,4^.00 

Improvements 42,184.00 

Horses  (2,414) 44.925.00 

Mules  (49) 1,155.00 

Burros  (107) 650.00 

Cattle  (8,396) 96,451.00 

8heep(77,720) 116,580.00 

Goats(496) 625.  .58 

Swine  (142) 397.50 

Miles  of  railroad  (54t*,^o^) 272.410.00 

All  other  property 96,233.75 

Total 1,170,070.58 

Apache  County  is  in  a  flourishing  condition ;  our  people  are  industrious,  and  are 
befe  to  stay.  They  realize  the  value  of  the  natural  resources  so  abundantly  spread 
around  them,  and  are  utilizing  them.  The  wealth  and  population  are  steadily 
increasing,  and  a  bright  and  prosperous  future  awaits  her. 

COCHISE  COUNTV. 

Cochise  County  is  located  in  the  southeastern  part  of  the  Territory.  Romance, 
history,  and  record  have  combined  to  make  this  section  of  the  Territory  famous  for 
its  marvelous  wealth  producing  mines,  its  large  cattle  herds,  climatic  advantages, 
and  agricultural  possibilities. 

The  county  is  iQ  by  84  miles  in  area,  and  contains  6,972  square  miles,  an  area  live 
and  one-third  times  greater  than  the  State  of  Rhode  Island,  three  and  one-fonrth 
times  greater  than  the  State  of  Delaware,  and  one  and  one-half  times  greater  than  the 
State  of  Connecticut.  It  is  situated  in  the  Continental  divide,  between  the  Pacific 
Ocean  and  the  Gulf  of  Mexico,  the  highest  altitude  along  the  Southern  Pacific  Rail- 
road from  ^an  Francisco  to  New  Orleans  being  at  Dragoon  Summit,  the  altitude 
being  about  4,800  feet  above  sea  level. 

To  the  indomitable  prospector  and  the  intrepid  pioneer  who  dared  venture  into 
tbe  stronghold  of  the  Apaches  in  search  of  the  precious  metals  is  Cochise  County 
and  Arizona  indebted  for  her  present  advanced  condition. 

MINING. 

The  steadily  increasing  yield  of  bullion  of  Cochise  County  mines  has  won  for  her 
a  national  reputation  and  demonstrated,  beyond  cavil  or*  doubt,  the  richness  of 
her  mines  and  earned  distinction  of  the  banner-mining  county  of  the  Territory. 
Nowhere  is  there  to  be  found  such  a  variety  or  extensive  distribution  of  the  precious 
metals.  The  mountain  ranges,  isolated  peaks,  buttes,  and  hills  are  found  to  be  rich 
mineral  domains,  a  very  network  of  veins  and  ledges.    Besides  the  richness  of  its 
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ores,  many  natnral  advantaffes  are  offered  for  the  prosecution  of  mining  enterprises. 
Its  climate  8tands  nnrivaled.  Work  can  be  prosecuted  the  year  round  without  inter- 
ference from  the  severity  of  the  elements. 

No  mountains  of  snow  and  intense  cold  retard  the  operations  for  several  months 
in  the  year,  as  is  the  case  in  less  favored  sections.  The  possibilities  of  this  mineral 
section  are  without  limit.  Here  is  to  be  found  virgin  ground  not  yet  prospected  and 
barely  touched  by  the  pick  or  drill. 

There  are  six  mining  districts  in  the  county,  and  in  each  are  found  indications  of 
veritable  storehouses  of  treasure.  Boundless  latent  wealth  lies  undeveloped  and  but 
awaits  capital  to  direct  the  bullion  to  the  trade  marts  of  the  world.  A  county  so 
thoroughly  mineralized  will  furnish  discoveries  for  centuries  to  come.  The  mining 
industry  of  the  county  is  truly  in  its  infancy.  When  we  look  at  the  vast  possibilities 
of  the  Hnachuca,  Whetstone,  Mule,  Dragoon,  Chiricahua,  and  Swisshelm  mountains 
we  wonder  that  more  has  not  been  accomplished.  Many  mines  have  been  discovered 
and  many  yet  remain  hidden  in  the  rook-ribbed  hills  and  mountains. 

The  Copper  Glance  camp  on  the  western  slope  of  the  Hnachucas  is  now  and  has 
for  a  long  time  been  turning  out  its  treasures  for  the  use  of  man.  Many  prospectors 
have  great  faith  in  the  wealth  of  the  Huachucas,  and  the  sound  of  the  pick  and  drill 
is  heard  along  its  crags  and  canyons.  Bonded  minen,  where  the  party  who  takes  a 
bond  agrees  to  develop  the  prospect,  and,  of  course,  if  successful  pays' the  stipulated 
price,  are  numerous  throughout  the  Huachucas,  and  the  parties  are  meeting  with 
success. 

What  has  been  said  of  the  Huachucas  we  have  to  repeat  of  the  Dragoons.  The 
Middle  March  Mining  Company  have  a  smelter  ready  to  be  Ared  up,  a  mine  devel- 
oped sufficiently  to  justify  past  expenditures.  ''This  is  a  copper  proposition,*'  as 
the  exports  put  it,  yet  its  ores  carry  gold  and  silver.  In  this  range  also,  near  Sonth 
Pass,  is  located  the  Golden  States  mining  property.  A  good  smelter  is  erected  at  the 
company's  mines,  which  yield  free  smelting  ores,  rich  in  copper,  with  a  fair  percent- 
age of  gold  and  silver.  This  ran^e  of  mountains  alMo  contains  the  renowned  Com- 
monwealth Mining  Company^s  mines,  to  which  reference  is  hereafter  made.  Many 
prospects  in  the  Dragoons  have  sufficiently  developed  to  show,  even  to  the  novice  in 
mining  knowledge,  that  here  is  a  rich  field  for  the  capitalist  to  increase  his  wealf^h. 
Many  mines  here  are  also  under  bond  and  developing  valuable  prospects  of  merit. 
This  report  is  not  intended  to  boom  any  prospector's  property  or  supply  free  adver- 
tising for  the  speculator  in  mines,  but  merely  to  state  facts  as  they  appear,  and  can 
nnhesitatingly  say  to  the  world  that  the  Dragoons  are  mountains  rich  in  minerals. 
Gold,  silver,  copper,  and  lead  abound  along  its  entire  length,  vividly  plain  to  the 
naked  eye.     Let  tho  skeptical  examine  and  be  convinced. 

In  the  Whetstone  Mountains  are  developed  copper  deposits,  which  are  also  claim- 
ing the  attention  of  mining  men,  and  is  a  region  of  great  promise. 

Dos  Cabezas  is  the  gold-mining  center  of  the  county.  Valuable  gold  deposits  exist 
in  the  vicinity  of  the  Two  Heads  Peak  of  the  Chiricahua  Mountains.  The  patient 
arrastre  worker  has  made  good  wages  grinding  out  the  gold  by  mule  power.  Why 
may  not  the  mill  with  its  ponderous  stamps  bring  tenfold  results!  The  gold  ore  is  at 
Dos  Cabezas  by  the  thousands  of  tons.  We  again  repeat,  what  we  have  neard  stated 
many  times,  there  is  no  more  inviting  field  for  the  goldbug  than  at  Dos  Cabezas. 

In  the  Mule  Mountains  the  Copper  Queen  Consolidated  Mining  Company  at  Bisbee 
holds  forth  to  the  world  in  operative  skill  the  economic  management  of  a  great 
mining  industry.  How  smoothly,  without  hitch  or  halt,  the  1,200  men  on  its  pay 
roll  each  performs  his ^ppomted  part.  No  irritating  friction  in  this  army  of  men  all 
working  for  a  common  purpose,  each  with  a  conscious  thought  of  work  well  <lone. 

In  the  Turquois  district,  besides  other  minerals,  is  mined  near  Turqnois  the  pre- 
cious stone  from  which  the  town  and  district  takes  its  name.  Many  geuis  of  valne 
have  been  marketed  from  here. 

Owing  to  the  depreciation  of  silver,  one  important  branch  of  mining  in  this  county, 
as  elsewhere,  has  been  seriously  hampered,  although  Tombstone  stands  preeminently 
at  the  head  of  the  silver-producing  districts,  with  a  record  of  $25,000,000  production 
of  the  white  metal. 

Among  the  metallurgical  processes  which  have  materially  benefited  Arizona  must 
be  classed  the  cyanide  process  for  the  extraction  of  gold  and  silver.  Several  plants 
have  been  introduced  and  are  in  successful  operation  in  this  county. 

Herewith  it  will  not  be  amiss  to  give  a  brief  history  of  the  discovery  of  the  leading 
mines  of  this  county,  which  may  be  interesting. 

HISTORY   OF  DISCOVERIES. 

The  Tombstone  mines  were  discovered  in  1878.  the  sepulchral  name  being  imparted 
to  the  city  and  original  discovery  by  Ed  Schieflin,  who  first  brought  the  district  to 
light.  When  this  persistent  prospector  announced  his  intention  of  exploring  the 
country  beyond  Tuscon,  he  was  warned  that  he  would  find  a  tombstone  instead  of 
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a  fortune,  as  to  venture  there  was  but  to  bis  grave.  Nothing  daunted  by  these  gloomy 
prophecies,  Schieflin  directed  his  steps  east  of  the  San  Pedro,  and  in  February,  1878, 
his  energy  was  rewarded  by  making  the  bonanza  discovery,  and  in  remembrance  of 
the  doleful  prophecy  he  named  the  place  Tombstone,  the  city  and  district  also 
having  the  same  name  conferred  upon  them.  Schieflin  died  May  17,  1897,  and  now 
rests  in  the  spot  selected  by  himself  near  Tombstone,  where  he  first  made  camp,  a 
big  monument  representing  a  mining  location  marking  the  resting  place  of  Tomb- 
stone's discoverer. 

Bisbee,  the  great  copper  camp,  is  located  in  the  southern  end  of  the  Mule  Moun- 
tains in  this  county,  and  the  Copper  Queen  group  of  mines,  one  of  the  leading  pro- 
ducers in  the  United  States,  here  continues  to  pour  forth  its  wealth  in  uninterrupted 
stream.  This  wonderful  property  was  discovered  by  George  Warren  in  1878,  and 
later  others  became  interested.  In  1880  Warren  lost  his  interest  in  a  foot  race,  and 
some  of  the  owners  gave  it  up,  as  they  could  see  nothing  **m  sight.''  The  mine  has 
once  changed  hands  for  $1,250,000,  and  to-day  could  not  be  bought  for  ten  times  that 
amount.  The  property  has  produced  over  $4,000,000  in  dividends.  The  production 
last  year  in  round  numbers  was  24,000,000  pounds  of  copper.  The  product  of  the  big 
blast  furnaces  is  matte,  which  in  turn  is  bessemerized  or  treated  by  converters  of  the 
Copper  Queen  or  Williams  tpye,  and  return  the  high  average  of  99.3  per  cent  of  fine 
copper.  The  big  plant  is  being  continuallv  enlarged,  and  its  production  increased 
each  year.     About  1,200  men  are  employed  by  the  company. 

The  history  of  the  discovery  of  the  famous  Commonwealth  mine  located  at  Pearce, 
named  in  honor  of  the  locator  of  the  discovery,  is  remarkable,  for  when,  in  1895,  John 
Pearce  discovered  the  property,  it  had  been  passed  over  time  and  again  by  bis  pred- 
ecessors. The  prominent  outcroppings  had  been  known  for  years,  the  main  road 
traversing  within  a  few  yards  of  the  mountain  of  wealth,  and  many  trails  crossed 
the  big  lodge;  but  because  of  the  peculiar  formation  and  the  character  of  the  rocks 
it  was  disregarded  by  the  experienced  prospector  until  an  assay  test  revealed  its 
richness.  A  few  months  after  the  location  the  mine  was  pnrchased  by  the  Common- 
wealth people  for  $275,000.  The  richness  of  the  ore  has  astonished  the  mining  world, 
and  its  handsome  yield  makes  the  property  one  of  the  best  producers  in  the  West. 
A  company  mill  and  shipments  of  ore  to  the  smelter  together  treat  about  100  tons 
daily. 

The  surrounding  districts  about  Bisbee  and  Pearce  gives  promise  of  developing 
other  producers.  Several  companies  have  been  formed  to  delve  into  the  Ireasure- 
laden  depths,  and  many  prospects  of  merit  are  being  developed. 

PREHISTORIC  EVIDENCES. 

There  is  indisputable  evidence  of  the  ruins  and  traces  of  an  unknown  race  in  various 
parts  of  the  Territory  which  were  the  habitation  of  the  ancients  in  the  dim  and  misty 
past.  Fragments  of  coarse  pottery  are  found  scattered  about  mounds  and  caves,  and 
crudely  fashioned  hammers,  jars,  and  ollas  have  been  unearthed.  Outlines  of  artificial 
water  courses  have  been  traced  along  the  Snn  Pedro,  showing  that  these  people  fol- 
lowed agricultural  pursuits.  Here,  as  in  other  parts  of  Arizona,  is  an  interesting 
field  for  the  savant  who  desires  to  trace  the  growth  of  civilization  whose  origin  is 
shrouded  in  mystery.  That  mining  was  also  carried  on  by  these  people  is  also  in 
evidence,  by  ancient  workings  about  Turquoise,  where  large  excavations  are  found, 
and  the  crude  methods  employed  in  mining  can  yet  be  seen.  Many  interesting  relics 
and  curiosities  abound  here. 

AGRICULTURE 

Although  Cochise  County  has  been  looked  upon  as  a  mining  and  grazing  region 
only,  there  are  large  tracts  of  land  exceedingly  fertile,  producing  large  crops.  Thus, 
with  proper  cultivation  and  attention  the  dry,  arid  valleys,  which  were  supposed  to 
be  incapable  of  production,  grow  magnificent  crops,  and  wherever  water  can  be  had, 
its  magic  touch  brings  about  a  transtonnation  and  the  desert  dons  its  robe  of  green. 

At  St.  David  a  colony  has  established  itself  and  reclaimed  a  large  body  of  land; 
irrigation  by  artesian  wells  is  carried  on,  and  the  agricultural  possibilities  are  mani- 
fest. Cochise  County  has  the  honor  of  having  the  only  developed  artesian  water  in 
the  Territory,  and  at  this  thriving  settlement  there  are  now  fiourishing  some  30 
wells,  affording  abundance  of  water.  The  deepest  well  is  less  than  800  feet,  and  the 
flow  appears  undiminished.  Along  the  San  Pedro  River,  the  Baibacomari,  and 
mountain  streams,  a  fair  acreage  is  under  cultivation  and  made  most  productive. 
The  acreage  cultivated  in  the  county  at  present  is  estimated  at  about  5,000  acres. 

RESERVOIR  SITES. 

There  are  two  points  in  the  San  Pedro  Valley  where  reservoirs  could  be  built  to 
advantage,  and  by  the  aid  of  which  3,000  and  2,000  acres,  respectively,  could  be  cnl- 
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tivated.  A  storage  reservoir,  which  would  irrigate  over  20,000  acres  in  Sulphur 
Spring  Valley,  is  a  project  of  magnitade  which  should  appeal  to  capital.  This  is 
destined  to  become  the  garden  spot  of  the  Territory,  with  the  application  of  water, 
now  wasted,  which  could  be  easily  stored. 

STOCK  RAISING. 

The  vast  plains  and  monntain  ranges  of  Cochise  County  afford  unsurpassed  facili- 
ties for  cattle  raising,  and  has  special  advantages  as  a  grazing  country.  The 
climatic  conditions  are  such  that  the  percentage  of  loss  is  found  to  ^ye  smaller  than 
in  any  other  sections,  and  rates  of  natural  increase  greater.  There  Jire  no  losses  from 
disease,  and  at  no  time  need  stock  be  sheltered  or  fed. 

The  valleys  and  ranges  are  covered  with  abundant  feed  for  the  sustenance  of  the 
numerous  herds,  and  the  pastoral  pursuit  is  one  of  the  most  thriving  and  prosperous 
in  the  county.  Considerable  attention  is  now  being  paid  by  stockmen  to  the  grading 
of  cattle,  which  is  found  to  be  profitable. 

The  extent  and  importance  of  this  industry  can  best  be  judged  from  the  fact  that 
Cochise  County  ranks  second  in  the  Territory  in  the  number  of  cattle  on  our  ranges, 
while  horses,  sheep,  etc.,  occupy  a  prominent  place  on  the  Territorial  assessmeDt 
roll. 

CUMATB. 

Whatever  other  advantages  Cochise  County  may  offer,  it  poesesses  a  climate  that 
is  pronoanced  by  medical  opinion  as  healthful  as  any  in  the  world.  Here  the  health 
seeker  will  find  nature  offering  her  best  gifts,  pure  and  invigorating  air,  which, 
together  with  the  abundance  of  water,  the  inspiriag  scenery,  and  the  toni<'  eflfeots 
of  the  sunshine,  make  all  out  of  doors  a  natural  sanitarium.  Astiima,  brenehitia^ 
and  even  the  areaded  disease,  consomption,  yield  to  the  influences  of  oar  light 
monntain  air  while  contagions  diseases  can  not  exist. 

RAILROADS  AXD  WEALTH. 

Four  railroads  traverse  a  portion  of  the  county,  viz,  the  Sonthern  Pacific,  the 
Arizona  and  Southern,  the  New  Mexico  and  Arizona,  and  the  Globe  and  Northern 
railroads ;  the  total  mileage  and  valuation  of  which  place  Cochise  County  first  and 
foremost  in  the  Territory,  while  the  assessed  wealth  is  gradually  increasing  yearly. 

SCEKERT  AND  POIXT8  OF  INTEREST. 

The  mountain  ranges  of  the  county  afford  grand  scenic  attractions  and  also  are  a 
hunter's  paradise.  Fort  fiuachuoa,  one  of  the  principal  posts  in  the  Territory,  is 
located  in  a  piotnresaue  spot  in  the  Huachuca  Mountains,  and  Cochise  Stronghold, 
a  natural  fortress  ana  the  rendezvous  of  the  once  famous  war  chief  of  the  Apaches, 
Cochise,  after  whom  the  county  was  named,  is  a  point  of  interest  situated  in  the 
Dragoon  Mountains. 

UNDEVELOPED   RESOURCES. 

Coal  has  been  found  in  the  Whetstone  Mountains,  but  as  yet  this  range  ha8  net 
been  sufficiently  prospected  to  determine  its  extent  and  quality. 

Along  the  San  Pedro  are  evidences  of  an  oil-bearing  strata,  and  with  diligent 
explorations  and  proper  machinery  the  striking  of  oil  in  paying  quantities  is  not 
improbable. 

Among  other  industries  which  could  be  established  with  profit  are  irrigation  and 
storage  reservoir  enterprises;  the  cultivation  of  canaigre,  which  is  indiginous  to  this 
soil  and  climate;  a  factory  to  extract  the  tannic  acids;  a  tannery,  custom  ore  reduc- 
tion works,  and  well-equipped  sanitarium. 

MISCELLANEOUS. 

There  are  19  schools,  with  27  teachers,  in  the  ooanty. 

Twelve  towns  are  located  within  its  boundaries.  At  Tombstone,  the  coiuty  seat, 
is  published  the  Daily  Prospector,  and  the  Tombstone  Fpitaph  and  Arizona  Kieker, 
issued  semiweekly ;  at  Bisbee,  the  Orb,  published  daily  and  weekly,  while  at  Willcox 
is  issued  the  Range  News,  weekly. 
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ABSTRACT  OF  ASSR8SMENT  ROLL. 

The  following  is  the  abstract  of  the  assessment  roll  for  the  past  year: 


Valne  of 
Description  of  property.  Xumber.  Valne.       ,    improve-    Total  value. 

,     nientH. 


$73,990.00  $180,509.80 
359.083.00  ;  385,077.00 

56,904.00 

3,211.00 


Lands acres..  116,921.87  $115,519.00 

town  and  citv lotH 1,076.00  !  25,994.00 

Horees .' 4.001.00  56,904.00 

Mules 164.00  I  3,211.00 

Awes 206.00                 988.00  1 i            988.00 

CatUe 64,063.00,      643,505.00  ' 643,505.00 

Sheep 6,330.00  1          9,505.00, I        9,505.00 

Goafa 1,312.00'          2,059.00  1 2,059.0^ 

Swim 6L00                451.00    461.00 

All  other  propertT ! ! i    542,348.00 

Railroada \ miles..  175.55  751,140.00  j  180,103.60  |    931,243.50 


Total  valne  of  all  property,  $2,764,800.50. 

COCONINO  COUNTY. 

The  taxable  property  in  Coconino  County,  as  recorded  by  the  assessor  for  the  year 
1898,  in  as  follows : 

Land  (698,884  acres) $237,888.88 

ItnproTements  on  land 17,167.41 

Hoftes  (3,068  head) 629.11 

Mtdes  (21  head) 960.00 

Asses  (39  head) 175.50 

Cattle  (18.794  head) 191,639.25 

Sheep  (18S,750  head) 259,087.50 

Hogs  (209  head) 686.50 

Goats  (105  head) 146.00 

AU  other  property 401,371.22 

Town  lots  (4,537) 136,626.67 

town  lots,  inrproyements 190,442.00 

Railroad  (118i  mUes) 539,330.00 

Total 2,038,031.93 

STOCK  INDUSTRY. 

Sheep  breeding  is  rapidly  resuming  its  former  proportions  and  prospering  under 
a  new  protective  tarin.  The  range  of  the  county  is  practically  free,  and  there  is 
grazing  for  ten  times  the  number  of  sheep  represented  on  the  tax  roll.  Sheep  are 
taking  the  place  of  cattle  on  the  ranges. 

The  Government  still  has  a  large  amount  of  land  in  the  oounty  open  to  the  home- 
steader. This  land  embraces  both  timber,  farming,  and  grazing  lands.  The  farming 
lands  are  productive  to  a  remarkable  degree,  and  the  remarkable  results  obtained 
from  thrashing  ^heat,  oats,  and  barley  the  past  season  has  fully  demonstrated  the 
practicability  of  raising  cereals  successfully  m  thiH  county,  and  our  farmers  are  plant- 
ing large  acreage  of  same,  which  will  necessitate  the  building  of  a  flour  mill. 

Potatoes,  beets,  turnips,  cabbage,  and  all  hardy  vegetables  ^row  enormous  and 
without  irrigation.  The  snowfalls  in  winter  and  rainfalls  m  summer  give  the 
county  moisture  enough  to  raise  crops  without  irrigation.  There  are  many  advan- 
tages in  farming,  and  the  county  is  worthy  of  the  attention  of  the  immigrant. 

MINES. 

The  copper  mines  of  the  Grand  Canyon  are  both  extensive  and  rich,  and  a  smelt- 
ing plant  has  been  erected  at  Williams  to  handle  the  ores  from  the  mines.  The 
asbeetns  mines  have  been  developed,  and  ere  long  this  product  will  be  on  the  market 
of  the  world.  Large  deposits  of  coal,  copper,  red  sandstone,  and  onyx— of  the  latter, 
in  black  onyx  of  good  quality  and  in  large  deposits — have  been  found.  Molybdenum 
has  been  found  in  quantities  in  the  Grand  Canyon. 

LUMBER  INDUSTRY. 

With  the  only  accessible  pine  forests  within  her  borders,  Coconino  County  has  the 
•applying  of  lumber  for  the  entire  Territory.    The  manufacture  of  lumber  is  an 
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important  indastry,  and  famishes  employment  for  hundreds  of  men.    There  are  at 

S resent  4  sawmills  in  the  county,  1  eaoh  at  Flaf^taff,  Grenlaw,  Walker,  and  Wil- 
ams.    The  output  of  these  mills  finds  a  market  in  Arizona,  New  Mexico,  and  south- 
em  California. 

CLIMATK  AND  NATURAL  ATTRACTIONS. 

The  delightful  summer  climate  of  the  Colorado  plateau  attracts  hundreds  of  vis- 
itors each  year.  This  Kection  abounds  in  natural  attractions.  The  Grand  Canvon  of 
the  Colorado  River,  the  Cataract  Canyon,  the  ruins  of  the  prehistoric  clilf  and  cave 
dwellers,  Canyon  Diablo,  Oak  Creek,  Montezuma  Wells,  Natural  Bridge,  San  Fran- 
cisco Peak,  and  numerous  extinct  volcanoes  and  lava  beds,  and  a  hundred  minor 
points  of  interest  attract  the  visitors  in  increasing  numbers  each  year. 

CHURCHES. 

The  following  denominations  have  churches  in  this  county :  Methodists,  2;  Catho- 
lic, 2;  Episcopal,  1;  Presbyterian,  1;  Mormon,  1.  All  have  their  church  edifices  and 
resident  pastor. 

SCHOOLS. 

There  are  three  district  schools  in  the  county,  employing  12  teachers,  at  an  aver- 
affe  salary  paid  to  male  teachers  of  $91  and  to  female  teachers  of  $70.71.  The  value 
of  school  property  in  the  county  is  $30,000.  The  number  of  children  of  school  age  in 
189-  is  about  700. 

The  county  seat  is  Flagstafi*,  an  incorporated  town  of  2,500  population.  It  has  a 
fine  court-house,  public-school  building,  and  churches,  and  will  compare  favorably 
with  any  Eastern  town  of  its  size.  A  water  system  costing  $85,000  is  now  being 
constructed  and  will  be  completed  by  the  first  of  the  year,  and  there  will  be  an 
abundant  supply  of  pure  mountain  spring  water  for  domestic  and  manufacturing 
purposes. 

Williams,  34  miles  west  of  Fla^stafi^,  is  the  second  town  of  importance  in  the 
county.  It  has  good  schools,  churches,  and  progressive  citizens,  and  also  lies  within 
the  pine  belt. 

ENTERPRISES  THAT  WOULD  PAY. 

A  wool-scouring  plant,  flouring  mill,  furniture  factory,  steam  laundry,  a  large 
hotel,  a  dairy,  cheese  factory,  the  raising  of  poultry,  and  truck  farming  are  among 
the  things  that  would  pay. 

GILA  COUNTY. 

Gila  County  lies  in  east  central  Ariasona  and  is  the  most  inaocessible  portion  of 
the  Territory.  It  was  formed  from  portions  of  Maricopa  and  Pinal  counties  in  1861. 
Since  then  a  small  strip  has  been  added  from  Yavapai  County  on  the  north.  It  is 
surrounded  on  all  sides  by  rugged  and  stately  mountains,  whose  lofty  peaks  are  cov- 
ered with  a  fine  forest  of  pine,  while  on  the  west  the  Superstitious,  Four  Peaks,  and 
Matazals  ranges  are  the  natural  boundaries.  The  dark  rim  of  the  Mogollons  is  the 
dividing  line  of  the  north,  while  on  the  east  are  the  snowy  White  Mountains  and 
Black  ranges.  Situated  within  these  formidable  barriers,  it  is  an  empire  of  itself, 
whose  wonderful  riches  will  yet  make  Arizona  famous. 

CLIMATE  AND  NATURAL  OBJECTS  OF  INTEREST. 

Arizona  abounds  in  natural  sights  and  curiosities  of  great  interest,  few  of  which 
are  as  yet  much  known  or  appreciated,  owing  to  their  remoteness  t^om  railroads  and 
frequented  highways. 

Gila  County  is  rich  in  these  wonders  of  nature,  the  most  noted  of  which  is  the 
Natural  Bridge,  on  Pine  Creek,  in  the  northern  portion  of  the  county,  which  rivals 
the  Natural  Bridge  of  Virginia.  It  spans  Pine  Creek  at  a  height  of  200  feet,  and 
the  walls  of  the  canyon  rise  above  it  on  either  side  700  feet.  The  bridge  is  of  lime 
formation,  and  the  inside  of  the  arch,  which  is  250  feet  across,  is  worn  by  the  water 
as  smooth  as  though  chiseled  by  the  trained  hand  of  a  stone  mason.  The  arch  on 
top  is  nearly  400  feet  in  width  and  1,000  feet  in  length  a<"ro88  the  canyon,  and  the 
thinnest  part  only  6  feet  through.  Near  the  center  of  the  arch  is  a  hole  large  enough 
to  admit  the  body  of  a  man,  through  which  one  can  look  down  into  the  crystal  pool 
of  water  200  feet  below. 

The  dike  which  forms  the  bridge  extends  in  a  sweeping  curve  up  the  right  side  of 
the  stream,  and,  together  with  the  bridge  proper,  forms  a  surface  area  of  aboot  50 
acres  of  fertile  land,  which  has  been  converted  into  a  fine  farm,  irrigated  f^om  a 
spring  which  issues  from  the  right  side  of  the  mountain. 
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The  climate  is  exceedint^ly  niild,  and  to  this  fact  is  ascribed  the  wouderful  variety 
of  Tegetable  growth,  Dunibering  some  250  trees,  shrubs,  viues.  and  plants,  some  of 
which  are  quite  rare.  The  vicinity  abounds  in  fossils  and  sbells,  and  wherever 
moisture  percolates  through  the  calcareous  rocks  beautiful  stalactites  are  formed. 
Underneath  the  bridge  are  numerous  caves,  which  are  lined  with  these  pendent 
cones,  resembling  huge  icicles. 

On  the  ranch  known  as  the  Old  John  Gray  place,  between  Payson  and  the 
rim  of  the  Mogolion  Mountains,  is  one  of  the  finest  springs,  in  all  probabilitj-,  in 
Arizona.  It  gushes  forth  from  a  perpendicular  face  of  rock,  a  veritable  river  of 
clear  cold  water,  and  which,  though  possessing  the  inherent  power  to  turn  the  wheel 
of  industry.  Hows  on  unhindered,  and  few  citizens  of  Gila  County  ever  saw  or  are 
aware  that  45  miles  northeast  of  Globe,  at  the  Shenley  ranch,  is  a  waterfall  of  sur- 
passing beauty,  and  which  in  the  height  of  the  falls  rivals  some  of  the  noted  curi- 
osities of  the  world.  The  stream  shoots  over  the  brow  of  the  Butte  and  falls  full 
200  feet  onto  a  bench,  and  before  its  tranquillity  is  regained  it  is  precipitated  200 
feet,  throwing  off  a  spray  which  is  diffused  by  the  wind  and  sparkles  and  glitters 
in  the  sunlight.  True,  it  is  not  the  mighty  volume  of  the  Niagara,  but  surpasses  it 
in  height  of  falls,  and  in  grace  and  charm  it  rivals  Minnehaha,  which  Longfellow's 
inspiration  made  famous. 

<^ila  County  also  boasts  of  two  hot  springs,  one  of  which  is  30  miles  north  of  San 
Carlos  and  the  other  on  the  Gila  River,  both  of  which  are  highly  prized  by  the  Apaches 
for  their  restorative  qualities.  Both  of  these  springs  are  within  the  boundaries  of 
the  reservation  and  are  not  available  to  white  men. 

FRATERNAL  SOCIETIES. 

The  Odd  Fellows,  Rebekas,  Masons,  Ancient  Order  of  United  Workmen,  Knights 
of  Pythias,  Woodmen  of  the  World,  Independent  Order  of  Good  Templars,  and 
Miners'  Union  all  have  flourishing  lodges. 

TAXABLE  WEALTH. 

All  sources : 

1897 $1,216,054.80 

1898 1,167,891.00 

Decrease , 48,163.80 

In  a  year  of  great  prosperity  this  decrease  may  seem  strange.  It  is  explained  by 
the  fact  that  vast  herds  of  cattle  have  been  driven  to  market  before  assessment  for 
1898  or  are  being  fattened  for  market  in  other  counties  and  there  assessed. 

AGRICULTURE  AND  HORTICULTURE. 

Wheat,  barley,  corn^  and  alfalfa  are  some  of  the  leading  agricultural  products  of 
the  county,  while  in  fruit  growing  and  gardening  we  are  able  to  show  some  as  fine 
products  as  can  be  found  in  this  or  any  other  county.  All  of  these  products  find  a 
ready  market  in  the  home  towns  and  mining  camps.  These  industries  are  in  their 
infancy,  but  in  the  near  future  are  destined  to  become  of  vast  importance. 

CATTLE   INDUSTRY. 

The  cattle  industry  is  one  of  the  greatest  sources  of  profit,  and  probably  no  por- 
tion of  Arizona  is  better  adapted  to  cattle  raising  than  Gila  County.  There  were 
sold  off  the  ranges  this  year  nearly  20,000  head  of  cattle,  bringing  in  a  revenue  of 
nearly  $300,000. 

RAILROADS. 

Gila  County  is  the  only  portion  of  the  Territory  which  has  no  railroads  crossing 
its  boundaries,  and  its  progress  has  been  further  retarded  by  the  White  Mountain 
Indian  Reservation.  The  extension  of  railroad  construction  throughout  the  West 
and  Southwest  has  left  few  frontier  towns  of  any  importance.  Where  mining  has 
built  up  a  large  place,  railroads  have  been  attracted  to  it.  It  is  the  inevitable  his- 
tory of  the  West  and  Southwest.  The  time  must  be  near  at  hand  when  the  freight 
wagons  here  will  be  a  thing  of  the  past  and  the  railroads  will  come  to  take  their 
place.  Globe  now  enjoys  a  possibility  of  two  railroads  within  a  year.  The  Gila 
valley.  Globe  and  Northern  is  now  as  far  as  Geronimo,  and  it  is  said  that  the  Indians 
will  consent  to  a  right  of  way  across  their  reservation  upon  the  payment  of  $10,000. 
This  road  will  not  get  the  benefit  of  the  nineteenth  legislature- granting  the  exemp- 
tion of  taxation  for  fifteen  years,  for  the  reason  that  the  construction  of  the  road 
through  to  Globe  is  bnt  a  continuation  of  it,  for  which  ten  years'  exemption  was 
giren,  three  years  of  which  have  expired.    The  sentiment  here  is  almost  universally 
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In  favor  of  the  Phcpnix  road.  Communication  with  the  Salt  River  Valley  is  regarded 
as  most  desirahle  by  the  merchants.  It  will  open  a  market  for  the  produce  of  tbe 
8alt  River  Valley,  which  is  now  almost  entirely  excluded  on  account  of  the  long 
distance  it  has  to  be  freighted.  There  are  practically  no  agricultural  operations 
here.  A  few  ranches  owned  by  Chinamen  supply  the  vegetables,  but  outside  of  this 
everything  that  is  consumed  in  the  camp  comes  from  the  outside.  * 

MINING. 

The  principal  and  most  important  industry  of  Gila  County  is  mining,  and  from 
the  south  end  of  the  valley  to  the  northern  boundary  mineral  abounds.  From  the 
first  discovery  and  opening  of  the  mines  they  have  been  noted  for  their  richness  and 
variety. 

The  pride  of  the  county  is  the  Globe  mining  district.  Here  are  vast  copper  mines 
which  have  been  worked  for  years.  The  beet,  the  Globe  mine,  has  produced  70,000,000 
pounds  of  ingot  copper  direct  at  the  furnace  98.5  due,  rained  at  over  $7,000,000. 

At  the  United  Globe  nearly  250  men  are  working  at  $3  per  day  in  the  mines  and 
at  the  company's  smelter.  This  company  is  very  popular  in  Globe.  They  have  never 
had  the  slightest  contention  with  their  employees,  and  the  manner  in  which  the  men 
are  treated  by  them  is  a  matter  of  comment  on  all  si<les.  E.  H.  Cook,  superintend- 
ent, and  A.  L.  Waters,  engineer  and  chemist,  are  very  courteous  gentlemen  and 
deservedly  popular  at  the  camp.  Phelps,  Dodge  &  Co.,  of  New  York,  who  are  the 
controlling  owners  of  the  United  Globe,  are  now  the  owners  of  the  Morenci  proper- 
ties, as  well  as  the  Copper  Queen,  at  Bisbee,  and  valuable  properties  in  the  Big  Bug 
district  and  Old  Mexico.  Here  at  Globe  they  have  thirty-five  contiguous  claims, 
about  half  of  which  are  being  worked. 

MANY  RICH  PROSPECTS. 

The  country  for  miles  in  all  directions  from  Globe  has  been  prospected  thoroughly, 
and  some  very  rich  prospects  are  lying  dormant.  A  very  promising  mineral  country 
is  in  the  Pinto  Creek  district,  lying  north  of  Webster  Gulch.  The  proposed  railroad 
from  Pha?nix  will  tap  this  district.  It  has  been  thoroughly  prospected,  and  a  very 
rich  district  will  no  doubt  be  opened  there. 

It  is  known  to  be  rich  in  gold,  copper,  and  lead.  Tl^is  district  is  16  miles  west 
fh>m  Globe.  A  great  deal  of  prospecting  has  been  done  there  in  the  last  year.  The 
ledges  are  large  and  ran  high  in  copper,  gobl,  and  silver.  The  Pinto  Creek  Mining 
Company  is  operating  here.  Mr.  Blackmore  of  8t.  Joseph,  Mo.,  is  president;  Grant 
S.  Watkins,  of  the  same  place,  secretary,  and  George  O.  Oldsfield,  superintendent. 
This  company  has  been  working  a  small  force  of  men  all  winter  with  encouraging 
results.  They  have  extensive  ledges  carrying  $.37.50  in  gold  and  a  ^ood  percentage 
of  copper.     Before  fall  the  company  expects  to  have  machinery  on  its  property. 

The  Kassar  Gold  Mining  Company,  of  which  John  J.  Gibbons,  of  New  York,  is 
president,  and  Miles  W.  Gibbous  general  manager,  is  a  new  company.  Adjoining 
the  Kas-sar  property  is  the  Diamond  H  group,  which  was  recently  purchased  by  this 
company.  The  Diamond  H  claims  are  just  undergoing  development  work,  and  the 
Gibbons  people  expect  to  open  up  good  mines  here.  Miles  W.  Gibbons  is  an  expert 
miner,  and  he  has  j^reat  faith  in  their  new  property. 

The  Black  Warrior  is  a  Phoenix  proposition,  and  of  course  has  a  local  interest  and 
is  entitled  to  local  pride.  James  A.  Fleming  and  Dr.  Ford  are  the  controlling 
owners,  and  John  White  is  the  superintendent.  W.  H.  Nickels,  jr.,  of  New  York,  and 
Jacob  Langloth  are  also  interested  in  this  mine.  The  company  owns  a  group  of 
claims.  The  Black  Warrior  is  in  the  Webster  Gulch,  west  of  Globe.  The  claims 
which  have  been  developed  are  the  Black  Copper,  opened  to  a  depth  of  130  feet, 
with  various  crosscuts  and  drifts  in  which  they  have  encountered  large  bodies  of 
copper  ore;  and  Dadeville,  which  gives  assurance  of  being  a  valuable  claim.  A 
working  shaft  will  be  sunk  on  this  claim. 

BLACK  WARRIOR  ENTEKPKISE. 

The  ores  are  siliceous  and  do  not  carry  a  sufficient  amount  of  iron  to  flnx  in  smelt- 
ing. In  order  to  obtain  fluxing  material  the  company  bonded  recently  a  group  of 
claims  10  miles  north  of  Globe,  known  as  the  Eagle  group.  Work  was  begun  on  the 
new  claim  this  week.  A  large  ledge  of  iron  carries  about  50  per  cent  of  iron  and 
enough  copper  to  pay  for  smelting  and  the  expense  of  transportation.  As  depth  is 
attained  the  ledge  is  expected  to  improve  in  copper.  The  company  expects  to  con- 
struct a  narrow-gauge  railroad  connecting  the  Eagle  claims  with  their  Webster  Gulch 
property,  a  distance  of  about  17  miles.  They  will  erect  their  smelting  works  mid- 
way between  the  groups  in  Pinal  Valley,  North  of  Globe,  and  on  Pinal  Creek. 
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THE  BLACK  WIRRIOR. 

John  White,  actiug  superio  ten  dent  of  the  Black  Warrior  Copper  Company,  informs 
ns  that  he  increased  his  force  and  now  has  45  men  employed,  and  it  is  the  intention 
to  posh  the  development  work  as  rapidly  as  possible.  A  recent  discovery  of  ore 
establishes  the  great  value  of  the  property.  Development  work  last  month  com- 
prised over 400  feet  of  drifting  and  sinking.  The  Montgomery  tnnnel  has  been  driven 
350  feet  on  the  vein  and  is  in  low-grade  ore  the  entire  length.  The  company  is 
making  preparations  to  hanl  ore  to  the  Buffalo  smelter,  and  deliveries  will  begin 
abont  Angnst  1  and  will  amount  to  probably  30  to  40  tons  a  day,  the  limit  being  50 
tons.  There  are  now  500  tons  of  ore  on  the  dump,  and  there  will  be  no  difficulty  to 
supply  the  maximum  qaantity.  About  1,800  feet  of  18-inch  gauge  track  has  been 
laid  from  the  Montgomery  claim  to  the  end  of  the  wagon  road  to  facilitate  the 
handling  of  the  ore. 

The  Continental  mines  are  situated  abont  14  miles  west  of  Globe.  They  were 
opened  last  fall  by  the  North  American  Exploration  Company  of  New  York.  The 
parties  interested  in  the  Continental  also  own  an  interest  on  the  bond  of  the  Black 
Warrior.  They  are  working  a  force  of  about  twenty-five  men.  N.  L.  Amster  is 
ffoperintendent  and  Edmuns  de  Strontz  is  the  mining  engineer  and  assistant  super- 
intendent. They  have  snnk  something  over  100  feet  on  the  ledge  and  are  now  drift- 
ing a  long  tnnnel  to  connect  with  the  shaft.  They  have  driven  levels  at  50  feet  in 
depth  and  encountered  fine  bodies  of  ore.  Their  intention  is  to  push  the  develop- 
ment as  rapidly  as  possible,  and  as  soon  as  results  justify  they  will  erect  hoisting 
works.  The  Continental  is  believed  to  be  one  of  the  best  copper  properties  in  the 
district.    The  ore  carries  some  gold  and  silver. 

Six  miles  west  of  Globe  the  Lost  Gulch  Mining  Company  have  a  10-stamp  mill 
running  for  four  or  five  months.  The  mill  ds  still  now,  to  allow  better  development 
of  the  mine.    W.  B.  Girrard  is  president,  and  Murry  Junes  superintendent. 

SILVER  MINING. 

I 
In  early  days  Globe  was  noted  for  its  rich  deposits  of  silver,  and  rich  finds  of 
native  silver  have  made  it  celebrated,  but  owing  to  the  steady  decline  in  the  price 
of  bullion  there  was  no  output  for  the  past  year. 

GOLD  MINING.  , 

The  past  year  has  been  remarkable  in  the  production  of  this  metal,  and  from  all 
sooroes  the  output  for  the  past  year  has  been : 

Craig  mill  (162  ounces  gold) $2,754.00 

Coleman  mill  (724.47  ounces  gold) 12,621.99 

Total 15,375.99 

The  northern  portion  of  the  county  near  Payson  is  rich  in  gold.  Three  small 
stamp  mills  are  working  part  of  the  time,  and  the  only  thing  that  retards  that 
section  is  its  isolation. 

The  vicinity  of  Lost  Gulch  is  rich  in  gold  property.  New  companies  are  buying 
up  property,  and  before  long  this  section  will  produce  a  great  deal  of  gold. 

NBW8PAPER8. 

Gila  County  has  but  one  newspaper,  The  Arizona  Silver  Belt,  published  on  Thurs- 
days, and  ably  edited  by  the  veteran  Judge  Hackney  and  J.  H.  Hamil. 

This  portion  of  our  Territory  has  a  glowing  and  bright  future,  and  in  common 
with  the  rest  of  Arizona  is  progressing  upward.  The  indnstry  and  hospitality  of  its 
citizens  are  noted,  and  strangers  traveling  within  her  borders  are  struck  with  their 
kindness  and  liberality. 

GRAHAM  COUNTY. 

Graham  County  was  created  in  1881  by  an  act  of  legislature.  It  was  taken  from 
the  counties  of  Pima  and  Apache — all  tnat  portion  north  of  the  Gila  River  coming 
from  the  Apache  and  all  south  of  the  river  coming  from  Pima.  The  county  was 
bounded  on  the  north  by  Gila  and  Apaohe  counties,  on  the  east  by  New  Mexico,  on 
the  south  by  Cochise  County,  and  on  the  west  by  Pima  and  Pinal  counties.  In  area 
it  contains  abont  10,000  square  miles,  or  6,400,000  acres— larger  than  several  of  the 
New  England  States.  It  is  divided  up  into  valleys  and  mountain  ranges,  and  its 
altitnde  varies  from  2,500  feet  above  sea  level  in  the  lowest  valleys  to  a  height  of 
more  than  10,000  feet  on  the  summit  of  Mount  Graham.    The  Graham  Mountains  are 
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in  the  soutbern  portion  of  the  county,  and  they  are  the  highf^st  mountains  in  southern 
Arizona. 

The  valleys  alon^  the  streams  are  of  the  richest  soil,  and  will  produce  well  almost 
any  variety  of  ve«;etatiou  known  to  tbe  Western  Hemisphere.  The  farming  indus- 
try of  the  country  is  confined  almost  exclusively  to  the  valley  lying  on  either  side 
of  the  Gila  River,  which  passes  through  it  from  southeast  to  northwest,  though  some 
small  tracts  of  land  are  cultivated  in  the  Aravaipa  Canyon,  and  <along  tbe  San  Kran- 
cisco  Kiver  in  the  vicinity  of  Clifton. 

The  main  Gila  Valley  in  this  county,  which  is  tbe  second  largest  in  Arizona  as 
measured  by  cultivated  land,  begins  at  what  is  known  as  Box  Canyon,  9  miles  above 
Solomonvilie,  and  extends  down  the  river  to  San  Carlos,  a  distance  of  70  miles.  It 
will  avera«;e  in  width  between  tbe  mesas  about  4  miles,  a  greater  portion  being  on 
the  south  side  of  the  river,  and  contains  not  less  than  IOO,C(B  acres  of  irrigable  lauds. 
As  compared  to  other  parts  of  Arizona,  which  is  generally  of  a  mountainous  char- 
acter, rich  in  mines,  timber,  and  live  stock,  tbe  Gila  Valley  is  devoted  to  agricul- 
ture, horticulture,  and  live  stock,  exclusively.  There  is  now  under  cultivation  about 
25,000  acres  of  land  under  the  best  system  of  irrigation,  known  in  any  irrigated 
country,  as  regards  the  extremely  low  price  of  water  to  the  farmer.  In  the  entire 
county  there  are  about  125  miles  of  canals  and  ditches. 


The  altitude  of  this  portion  of  tbe  Gila  Valley  being  about  3,000  feet,  the  climate 
here  may  be  said  to  be  a  happy  medium  between  the  extremes  of  heat  and  cold. 
Frost  is  not  infrequent  in  winter,  but  snow  is  a  very  rare  thing,  and  generally  dis- 
appears as  fast  as  it  falls.  For  short  periods  in  winter  the  cold  is  biting,  and  ice  1 
inch  thick  has  been  known  to  form,  but  this  is  a  rare  occurrence,  and  tne  average 
winter  temperature  requires  no  overcoat;  sunshine  is  with  us  almost  every  day.  In 
June,  July,  and  August  we  have  our  hot  weather,  but  extreme  heat  is  never  known  for 
more  than  a  week  at  a  time.  The  temperature  during  these  summer  months  may  be 
stated  at  from  60^  to  95^.  The  thermometer  sometimes  reaches  100^\  and  the  e^^treme 
may  be  put  at  105^ ,  but  this  is  a  point  seldom  reached— not  every  year.  A  tempera- 
ture of  90^  in  the  Eastern  States  is  far  more  prostrating  and  dangerous  than  the 
highest  temperature  experienced  in  this  part  of  Arizona.  Men  work  in  the  sun  dur- 
ing the  hottest  days  without  injurious  effects,  and  sunstroke  is  unknown.  The 
absence  of  humidity  in  the  atmosphere  accounts  for  this  favorable  condition.  The 
rainy  seasoif  is  expected  to  begin  about  the  middle  of  July,  and  usually  lasts  for  two 
months  or  more.  We  have  no  long  continued  rainfalls;  it  usually  conies  in  showers, 
sometimes  with  consideral>le  violence.  Thunder  and  lightning  are  not  common  in 
the  valleys,  but  are  heavy  in  the  mountains. 

The  following  average  temperatures  in  the  Gila  Valley  are  correct,  according  to 
ofiScial  observation:  Average  spring  temperature  60.5*^;  summer,  79.3^:  autumn, 
63.1^;  highest  lOo.S'^ ;  lowest  15^;  average  annual  62.2-.  In  the  valleys  of  Arizona 
beneficial  effects  are  experienced  by  those  suffering  from  lung  and  throat  trouble. 
The  worst  cases,  both  ironi  the  East  and  the  W^est,  come  here  with  the  most  benotioial 
results,  many  of  them  being  permanently  cured.  The  climatic  desideratum  in  pul- 
monary diseases  is  a  mild  and  dry  climate.  Southern  California  has  a  mild  climate, 
but  it  is  not  dry.  Colorado  has  a  dry  climate,  but  it  is  not  mild.  The  yalleys  of 
Arizona  are  both  mild  and  dry,  and  they  have  been  universally  recommended  in  pul- 
monary diseases.  In  the  Gila  Valley  many  are  living  to  give  testimony  of  miracu- 
lous benefits  received.  The  dryness  of  the  atmosphere  is  unfavorable  to  the  trans- 
mission of  disease  germs,  consequently  malaria  or  epidemic  diseases  seldom  prevail. 

son. 

Orange  Judd,  editor  of  the  Prairie  Farmer,  after  along  visit  to  Arizona,  says  of  the 
soil: 

"Most  of  these  valley  soils  are  the  accumulation  of  washings  from  the  surround- 
ing bills,  made  up  of  fine  particles,  that  have  been  during  countless  centuries  disin- 
tegrated by  frost  or  the  chemical  action  of  the  atmosphere.  The  water  he  (the 
farmer)  uses  is  also  charged  with  new  fertility,  thus  produced  annually  and  gathered 
from  the  sides  of  the  mountains  scores  and  hundreds  of  miles  away,  so  that  every 
flowing  on  the  land  benefits  it.  This  is  no  theoretic  idea.  We  have  seen  thousands 
of  acres  hero  growing  crops  that  rival  in  luxuriance  those  found  in  the  famed  valleys 
of  the  Nile,  which  derives  its  vivifying  liquid,  bearing  fertilizing  elements,  from 
the  far  oft"  lands  of  upper  Egypt  and  beyond. 

The  valleys  of  the  Gila  River  derive  their  luxuriousness  from  the  mountain  regions 
of  arid  Arizona.  The  special  committee  of  the  United  States  Senate  (Report  928, 
part  1,  May  5,  1890,  p.  60)  says: 

''Within  our  borders  there  can  not  be  fonnd  a  soil  so  nnifoTmly  fertile  and  bo  capable 
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of  varied  prodnctions  under  irrigation  as  that  of  the  Gila,  Salt,  and  Santa  Cruz 
rivers,  in  southern  and  central  Arizona.  Analysis  of  this  soil  shows  its  fertile  tpial- 
ities  to  be  superior  to  the  Nile  earth." 

The  soil  of  the  Gila  River  hottom  lauds  is  as  nearly  inexhaustible  as  any  known 
to  the  world.  The  Maricopa  Indians  have  raised  wheat  upon  some  of  these  lands 
continually  since  the  advent  of  the  early  mission,  in  the  seventeenth  century. 

IRRIGATION. 

All  the  valleys  of  Arizona  require  irrigation,  the  rainfall  not  being  sufficient  to 
produce  crops  of  any  kind.  For  grain  and  alfalfa  water  is  supplied  by  flooding  the 
entire  surface  of  the  land  between  borders.  For  fruit  it  is  run  in  furrows  near  the 
trees  or  vines.  To  clear,  level,  and  prepare  laud  for  irrigation  will  cost  from  $2  to  $10 
per  acre.  As  stated  above,  the  system  of  irrigation  in  this  valley  is  the  most  perfect 
known  in  the  arid  West.  The  canals  are  owned  and  controlled  by  the  farmer 
actually  cultivating  the  soil  under  them,  each  holding  stock  covering  the  amount  of 
water  required  in  an  incorporated  company.  The  average  cost  of  water  to  the  con- 
sumer is  not  over  one-thinl  what  it  costs  in  the  Salt  River  Valley,  or  any  other  culti- 
Tated  section  of  Arizona,  being  an  average  of  not  over  50  cents  per  acre  per  year, 
sod  abont  two-thirds  of  this  is  payable  in  labor  on  the  canals  as  required  to  keep 
up  necessary  repairs.  Water  rights  are  worth  about  $10  per  acre.  All  the  canals  in 
(;raham  County  are  exempt  from  taxation.  The  water  in  the  Gila  River  is  very  good 
for  domestic  purposes  during  the  winter,  but  in  the  summer  season  wells  are  depended 
on  for  that  purpose. 

PRODUCTS. 

The  hardier  frnits  do  well  in  the  Gila  Valley,  but  early  peaches  and  apricots  are 
liable  to  be  killed  by  late  frosts  when  they  occur  after  the  trees  are  in  bloom. 
Apples,  pears,  grapes,  and  all  kinds  of  berries  yield  a  tine  quality  of  fruit,  much 
snperior  to  that  grown  in  the  lower  and  warmer  valleys.  But  fruit  raising  is  not 
what  Graham  County  farmers  depend  upon  for  revenue,  but  the  staple  crops,  wheat, 
barley,  corn,  and  alfalfa.  Wheat  will  yield  from  1,500  to  2,500  pounds  to  the  acre; 
barley  from  2,000  to  3,000 pounds;  com  about  the  same  as  barley,  according  to  culti- 
Tstion.  Barley  is  often  out  for  hay  while  the  grain  is  in  the  milk,  but  alfalfa  is  the 
principal  hay  crop.  Alfalfa  will  yield  from  1  to  2  tons  of  hay  per  acre  at  each  cut- 
ting, and  is  cut  from  three  to  tive  times  a  year,  thus  yielding  from  5  to  10  tons  per 
acre  annually.  Hay  sells  from  $5  to  $7  per  ton;  $3.50  can  be  depended  on  in  the 
stack.  The  cost  of  baling  is  $3.50  per  ton.  Hay  is  worth  always  from  $10  to  $13  per 
ton  in  that  portion  of  the  valley  tributary  to  Duncan,  being  consumed  at  the  mining 
towns  of  Clifton,  Morenci,  and  Carlisle.  Alfalfa  is  unsurpassed  as  a  forage,  and  is 
oqnally  valuable  for  hay  or  pasturage.  One  acre  of  alfalfa  pasture  will  support  in 
prime  condition  two  head  of  cattle  or  horses.  Horses,  cattle,  sheep,  and  hogs  are 
matured  on  alfalfa  without  being  housed  or  fed  one  pound  of  grain.  The  mild 
climate  and  luxuriant  pasture  of  this  valley  should  attract  attention  as  a  favorable 
valley  locality  for  breeding  high-grade  stock. 

GRAZING. 

Peetling  cattle  on  alfalfa,  thus  furnishing  a  supply  of  fat  beef  for  the  mining 
camps  and  other  markets  tributary  to  this  valley,  is  proving  to  be  a  most  profitable 
business,  and  this  industry,  it  is  believed,  promises  the  surest  and  best  market  for 
hay,  as  the  surrounding  cattle  ranges  furnish  plenty  of  feeilers,  which  can  always 
be  had  at  reasonable  terms.  Hog  raising  is  a  rapidly  growing  and  lucrative  indus- 
try. Ihe  only  thing  required  for  their  thrift  is  to  turn  Ihem  into  pasture;  the 
alfalfa  "  does  the  rest." 

GARDENING. 

All  kinds  of  vegetables  grow  to  perfection  and  excellent  markets  are  found  near 
by.  Vegetable  gardening  has  been  sorely  neglected  in  this  valley  in  the  past,  and 
the  opportunity  here  is  most  inviting  to  the  truck  farmer.  Lettuce,  onions,  and 
radishes  can  be  grown  practically  the  year  round;  potatoes,  two  crops;  tomatoes 
and  gpreen  corn  for  seven  months  in  the  year. 

POULTRY. 

There  is  an  excellent  profit  in  raising  poultry.  Chickens  sell  from  $3  to  $6  per 
dozen:  tnrkeys,  at  $1  to  $2  apiece;  eggs,  from  15  to  30  cents  a  dozen.  Poultry  is 
banlea  many  miles  to  the  mining  towns,  where  it  is  always  in  demand.  The  Fort 
Grant  military  post  is  also  a  splendid  market  for  the  products  of  the  poultry  yard. 
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TAXABLE   WEALTH. 

All  sources: 

1898 $2,2a5,870.65 

1897 2,023,734.70 

Increase  over  last  year 242,135.95 

(For  particnlars  see  report  of  board  of  equalization.) 

NATURAL  ATTRACTIONS. 

In  the  southern  part  of  Graham  County  the  most  attractive  feature  of  the  land- 
scape is  the  Graham  mountain  chain.  Starting  from  the  brown  plain,  the  peaks  rise, 
every  gradation  being  plainly  marked  on  their  sides,  from  that  of  almost  the  tropic 
to  that  of  the  north  temperate  zone.  On  the  lower  level  is  the  mesqnite,  the  pale 
verde ;  then  comes  the  iron  wood,  then  the  cedar  and  oak,  then  the  lordly  pine. 

Witnin  these  pine  forests  near  the  summit  in  the  summer  is  a  very  haven  of  delight, 
and  many  citizens  spend  several  of  the  warm  months  with  their  families  in  these 
natural  parks. 

The  pine  is  of  a  superior  quality  and  is  utilized  by  means  of  several  sawmills.  The 
roads  to  these  mills  make  the  summer  resorts  easily  accessible  to  all  who  desire  to 
visit  them.  Oak,  alder,  and  walnut  are  also  abundant,  and  will  yet  be  utilized  for 
manufacturing  purposes.  The  mesqnite,  too,  is  a  very  valuable  wood,  being  the  best 
vegetable  fuel  known,  and  has  great  possibilities  as  a  cabinet  wood,  owing  to  its 
close  grain  and  capabilities  of  a  hne  polish.  In  the  northern  part  of  the  county  are 
also  vast  forests  of  excellent  timber,  as  yet  almost  untouched  by  the  axe.  Transpor- 
tation to  them  is  as  yet  difficult,  but  they  will  remain  a  heritage  of  value  to  the 
county.  Here  is  also'a  veritable  huntsman's  paradise,  rendered  additionally  attrac- 
tive by  the  fact  that  few  white  men  have  ever  explored  its  wilderness.  Game  of  some 
distinction— bear,  mountain  lion,  and  deer — is  easy  totind,  while  at  the  crystal  brooks 
are  to  be  found  trout  that  never  escape  to  the  larger  stream  below.  Beetling  cliffs 
in  their  castellated  grandeur,  flanking  lofty  pine-covered  mountains,  are  ever  present 
to  the  view,  till  the  panorama  of  nature's  wondrous  beauties  seems  never  to  end. 
Well  indeed  is  it  worthy  the  distinction  of  a  national  park. 

THE  UPPER  GILA  VALLEY. 

Of  this  valley  Prof.  William  Stowe  Devol,  of  the  United  States  experimental  sta- 
tion at  Tucson,  says : 

^'I  have  had  occasion  to  visit  several  times  of  late  and  examine  the  agricultural 
possibilities  in  the  section  of  country  in  which  you  have  the  good  fortune  to  reside, 
and  I  write  to  express  to  yon,  and,  through  your  live  periodical,  to  your  many  read- 
ers, my  surprise  at  finding  such  an  attractive  valley  in  this  comer  of  our  wonderful 
Arizona  and  my  pleasure  on  observing  the  rapid  and  substantial  improvements 
being  introduced  in  the  development  of  this  already  important  and  most  promising 
section. 

^'Froni  above  Solomonville  to  below  Thomas  the  valley  spreads  out  between  the 
Gila  range  of  mountains  on  the  north  and  the  imposing  Graham  Mountains  on  the 
south,  a  magnificent  stretch  of  fertile  soil,  watered  by  an  abundance  of  living  waters. 
It  is  a  matter  of  surprise  to  me  to  find  such  large  crops  grown  in  this  valley.  The 
usual  yield  is  from  30  to  35  bushels  of  wheat  per  acre  m  ordinary  seasons,  and  I  have 
found  one  measured  tract  of  but  1^  acres  from  which  96i  bushels  of  wheat  were  har- 
vested, by  actual  weight.  I  find  barley  fields  yielding  from  60  to  H5  bnshels  and 
corn  50  to  75  bnshels  per  acre,  with  alfalfa  in  abundance  for  fattening  cattle  and  a 
surplus  lor  shipping  to  less  favored  sections;  fruits  of  all  kinds,  and,  beat  of  all, 
perhaps,  a  favorable  outlook  for  the  sugar-beet  industry.  The  upper  Gila  Valley  is 
one  of  the  garden  spots  of  Arizona.  All  this  has  been  brought  about  in  a  few  years. 
It  is  but  a  few  years  since  the  valley  was  without  a  name,  save  that  of  *  Pueblo 
Viejo'  (Old  Town),  as  the  ancient  Mexican  settlement  was  designated.  Now  the 
valley  presents  a  succession,  almost  unbroken,  of  grain,  alfalfa,  and  com  fields,  with 
gardens  and  fruit  orchards  scattered  here  and  there  about  the  villages.  And  the 
villages — Pueblo  Viejo  has  grown  to,  or  rather  has  been  superseded  by,  a  long  list  of 
villages  and  towns — San  .lose,  Solomonville,  Layton,  Safford,  Thatcher,  Central,  Pima, 
Mathcwsville,  Curtis,  Thomas,  (ieronimo,  with  others  yet  to  follow.  Do  you — can 
any  one— wonder  that  I,  in  common  with  others  who  visit  and  inquire  into  the 
conditions  and  possibilities,  am  pleased  with  your  valleyf  " 

THE  MINING  INDUSTRY. 

In  Graham  the  principal  development  in  mining  has  been  in  the  Clifton  district, 
where  are  located  two  great  copper  companies.    The  Lone  Star  'district  is  now 
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Attractiiig  mnch  attention  because  of  its  rich  copper  deposits,  and  owners  of 
properties  have  recently  begun  development  work  with  most  encouraging  results. 
A  number  of  claims  are  being  worked  and  two  smelters  are  promised  to  ue  put  in 
operation  before  the  end  of  the  year.  The  Lone  Star  district  is  located  in  the  foot- 
hills of  the  Gila  range,  12  miles  north  of  Solomonsville  and  about  the  same  distance 
from  Safibrd.  The  Clark  mining  district  is  located  on  the  west  side  of  the  Graham 
Mountains  and  40  miles  northwest  of  Willcox,  the  nearest  railroad  station.  Some 
very  promising  properties  are  to  be  seen  here,  from  which  good  paying  ore  has  been 
shipped,  but  only  what  was  necessary  to  enable  the  owners  to  remain  *'on  the 
ground^'  nntil  they  could  secure  financial  aid  in  providing  mills  and  smelters.  The 
whole  county  is  mineralized  and  deep  development  work  will  no  doubt  result  in 
uncovering  large  bodies  of  ore  to  support  a  thriving  camp. 

In  Arivaipa  Canyon  there  are  many  mineral  ledges,  some  of  which  are  now  being 
worked.  The  Grand  Reef  mine,  now  being  developed  by  Messrs.  Cunningham  and 
Payne  and  others,  is  making  a  most  satisfactory  showing  as  depth  is  obtained.  In 
what  is  known  as  Deer  Creek  coal  fields,  on  the  western  border  of  the  county,  a  strip 
of  country  recently  ordered  by  Congressional  act,  to  be  segregated  from  the  San 
Carlos  Indian  Reservation,  are  many  ledges  of  high-grade  copper,  said  to  exceed  any- 
thing ever  before  discovered  in  Arizona.  Mining  men  who  have  examined  this  sec- 
tion declare  that  the  future  will  bring  here  another  large  and  prosperous  mining 
camp  for  Graham  County  as  soon  as  the  Government  annonnoes  its  readiness  to 
receive'  applications  on  claims  in  the  regular  way. 

THE  ARIZONA  COPPER  COMPANY. 

The  present  plant  of  the  Arizona  Copper  Company  consiste  of  four  smelting  fur- 
naces, having  a  capacity  of  400  tons  per  day ;  one  sulphuric  acid  plant,  capacity  8 
tons  per  day;  one  siliceous  ore  concentrating  plant  with  a  capacity  of  150  tons  per 
day.  The  output  of  this  company  five  years  ago  was  equal  to  about  6,000,000  pounds 
of  copper  per  year;  in  1895  it  had  almost  doubled,  amounting  to  11,000,000  pounds, 
and  last  year  topped  off  its  previous  record  by  producing  13,000,000  pounds.  At  this 
time  over  half  of  the  output  is  made  of  concentrating  and  leaching  ores.  The  orig- 
inal owners  could  not  treat  anything  less  than  20  per  cent  ore.  To-day  ore  as  low  as 
3  per  cent  in  copper  is  treated  with  profit.  With  the  assistance  of  the  Bessemer  plant, 
now  being  put  in  position,  a  slightly  larger  output  may  be  expected.  The  mines, 
however,  are  not  being  strained  by  immense  daily  outputs,  the  owners,  like  the  own- 
ers of  other  Arizona  copper  mines,  preferring  that  tne  mines  should  be  treated  as 
permanent  and  enduring  enterprises,  to  the  end  that  time  may  be  given  for  develop- 
ment of  the  large  undeveloped  territories  tributary  to  them. 

The  outpn  t  of  copper  bullion  in  Graham  County  for  the  year  1897  exceeded  25,000,000 
pounds.  This  amount,  at  a  low  estimate,  will  sell  for  $2,000,000,  which  will  go  to  our 
farmers,  stockmen,  mechanics,  and  miners  for  supplies  and  labor. 

MORENCI,  AND  THE   DETROIT  COPPER   COMPANY. 

The  town  or  mining  camp  of  Morenci  is  one  of  the  most  picturesque  in  the  Terri- 
tory. It  is  located  7  miles  from  Clifton,  in  the  hills,  being  some  1,500  feet  higher. 
The  town  is  built  on  a  series  of  sloping  hills.  The  popnlation  is  largely  Mexican, 
that  claas  of  labor  predominating  in  the  mines  there.  The  town  i8  built  on  the 
Catch-as-yon-can  plan,  and  houses  of  all  shapes  and  sizes,  built  of  adobe,  mud, 
rocks,  lumber,  barrel  staves,  canvas,  etc.,  can  be  seen  clin«:ing  to  the  steep  hillsides, 
one  above  another,  covering  a  space  of  probably  half  a  mile  square. 

Morenci  is  the  home  of  the  Detroit  Mining  Company,  who  have  a  magnificent  re- 
duction plant,  consisting  of  a  large  concentrator,  several  huge  smelting  furnaces, 
and  a  Bessemer  converter  plant,  the  latter  having  been  put  in  successful  operation 
last  year,  and  being  the  first  operated  in  the  Clifton  district.  The  output  of  this 
plant  was  greatly  increased  by  the  addition  of  the  converter  process,  and  may  now 
be  estimated  at  nearly  750,000  pounds  of  copper  monthly. 

CLARK   MINING  DISTRICT. 

In  this  district  are  located  some  mines  that  bid  fair  to  become  the  best  gold  pro- 
ducers in  Arizona,  or  of  any  State  in  the  West.  The  district  is  new  and  compara- 
tively unknown  to  the  outside  world,  and  like  all  new  camps  has  many  difficulties 
to  overcome,  consequently  progress  has  been  slow.  The  mines  are  generally  owned 
by  people  of  limited  means,  and  very  little  deep  mining  has  been  done. 

THE   LONE   STAR  DISTRICT. 

This  district  is  located  in  the  foothills  of  the  Gila  range,  about  10  or  12  miles  north 
of  Solomonville  and  about  the  same  distance  from  Safibrd.    The  district  has  attracted 
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considerable  attention  at  times  because  of  the  discovery  of  very  hi^h-^ade  ore,  but 
the  amoaut  of  development  work  has  been  limited,  owinj?  to  the  Tack  of  means  on 
the  part  of  the  owners  of  claims  and  the  heretofore  isolated  condition  of  the  dis- 
trict and  long  wagon  haul  required  to  reach  railroad  transportation.  The  whole 
country  in  the  district  is  streaked  with  small  veins  of  high-grade  copper  ore,  which 
appear  on  the  surface.  Since  the  building  of  the  Gila  Valley,  Globe  and  Northern 
Railway,  however,  there  has  been  renewed  activity,  and  owners  of  st^veral  promis- 
ing mines  are  at  work,  about  25  men  being  emploved.  A  10-ton  custom  smelter 
has  been  erected  on  the  river  2  miles  north  of  SafforA,  and  a  30- ton  smelter  is  prom- 
ised for  this  fall.  Every  condition  is  favorable  for  cheaper  mining  and  milling  in 
the  Lone  Star  district  than  in  any  other  mineral  district  in  Ariz<ina,  and  herein  is 
good  reason  why  owners  should  exert  every  means  to  develop  the  value  of  their 
mines,  which  can  only  be  done  b3'  sinking  deeper  on  the  ledges.  The  character  of 
the  country  and  ore  already  disc<»vered  is  said  to  be  similar  to  that  of  the  Clifton 
district. 

GRAHAM  COUNTY  STOCK  INDUSTRY. 

Graham  County  is  well  adapted  to  the  stock-raising  industry,  which  is  one  of  the 
three  leading  industries  depeuded  upon  by  our  people  for  prosperity.  The  facilities 
afforded  by  nature  in  this  county  for  the  growing  of  horses  and  cattle  are  equal  ta 
those  of  any  other  portion  of  the  United  States.  The  ranges  afford  a  great  variety 
of  feed  for  stock,  popularly  classed  under  the  head  of  grasses,  both  seed  and  root, 
browse  and  cacti.  The  hot  weather  of  summer  has  proven  to  be  especially  beneficial 
for  cattle,  and  during  this  time  they  thrive  well.  The  mildness  of  the  winter  and 
warm  weather  of  the  other  months  are  exceedingly  well  adapted  to  the  growth  and 
development  of  all  kinds  of  stock.  No  snowstorms  or  blizzards  visit  this  country 
to  make  the  cattle  industry  one  of  anxiety  and  probable  loss.  There  were  85,000 
head  of  cattle  returned  for  assessment  in  Graham  County  last  year,  which  was  sev- 
eral thousand  more  than  any  other  Arizona  county  possessed. 

TOWNS. 

Clifton  is  one  of  the  noted  and  important  mining  towns  of  Arizona,  and  is  also  the 
largest  town  in  Graham  County. 

Duncan  is  a  little  town  beautifully  located  on  the  Gila  River  and  on  the  Arizona 
and  New  Mexico  Railroad,  about  40  miles  east  of  Solomonville,  and  halfway  between 
Clifton  and  Lordsburg.  There  is  no  better  agricultural  section  in  the  Southwest 
than  that  portion  of  the  Gila  Valley  extendiug  from  4  miles  above  Duncan  20  miles 
down  the  river,  and  there  is  no  section  enjoying  more  general  prosperity.  The 
elevation  is  about  3,500  feet. 

Bonita  is  the  smallest  town  or  settlement  in  the  county  having  a  post  office ;  still 
it  is  a  point  of  considerable  commercial  importance. 

SAN   CARLOS  INDIAN  RESERVATION. 

The  White  Mountain  Indian  Reservation,  commonly  known  as  the  San  Carlos 
Indian  Reservation,  covers  more  than  75  square  miles,  lying  in  Gila,  Apache,  Navajo, 
and  (vraham  counties,  about  one-fourth  being  in  the  latter. 

Solomonville  may  be  said  to  be  the  oldest  town  in  the  valley,  and  has  attained 
greater  prominence  than  any  other  town  in  the  county. 

Safford  is  a  nourishing  town  5  miles  west  of  Solomonville,  nestled  in  Ihe  valley 
and  embowered  in  trees,  with  fine  farms  surrounding  it  on  every  hand.  It  was  first 
laid  out  as  a  town  site  Jfanuary  4,  1874. 

Pima,  located  near  the  Gila  River  in  the  center  of  the  valley,  marks  the  first  loca- 
tion of  the  Mormons  in  Graham  County.  A  small  ccdony  arrived  in  1879 — 7  men 
and  21  women  and  children.  They  came  across  the  MogoUou  Mountains  by  way  of 
Fort  Apache.  Tbey  selected  a  spot  betweeu  Ash  Creek  and  Cottonwood  Wa«h, 
where  they  pitched  their  tents  in  a  mesquite  forest,  and  named  the  place  Smithville, 
which  was  afterwards  changed  to  Pima. 

Fort  Thomas  was  for  a  number  of  years  the  lower  town  on  the  river  in  this  val- 
ley. The  town  was  originally  known  as  Maxey,  and  came  into  existence  with  the 
establishment  of  Fort  Thomas  in  1876. 

Gerouimo  is  the  youngest  town  in  the  county,  being  less  than  2  years  old.  It  is 
the  present  terminus  of  the  Gila  Valley,  Globe  and  Northern  Railway,  and  has  a 
population  of  probably  300. 

CUFF   DW^ELLINGS. 

In  Graham  County  are  to  be  found  many  evidences  of  a  prehistoric  race,  not  the 
least  of  which  are  the  cliff  dwellings  in  Bonita  Canyon  on  Bonita  Creek,  abont  IS 
miles  northeast  of  Solomonville. 
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PUBLIC   SCHOOLS. 

There  are  28  schools  in  Graham  County.  Thirty-three  teachers  were  employed 
darinjj  last  year.  The  census  report  shows  that  there  are  2,408  within  the  school  age 
in  the  county.  The  average  term  taught  last  year  was  six  and  a  half  months.  The 
average  salary  paid  teachers  was  $57.68. 

KAILROADS. 

Graham  County  has  two  railroads.  Three  years  ago  the  Gila  Valley,  Globe  and 
Northern  Railroad  was  built  from  Bowie  station  on  the  Southern  Pacific,  through 
the  Gila  Valley  to  Geronimo,  on  the  lino  of  the  San  Carlos  Indian  Reservation,  where 
the  construction  work  was  stopped  because  of  inability  to  get  right  of  way  from 
the  Apache  Indians.  The  road  enters  the  Gila  Valley  at  Solomon ville,  the  county 
seat,  and  passes  through  the  cultivated  district.  The  road  is  destined  to  go  on  to 
Globe,  where  it  is  anxiously  awaited,  but  it  is  not  known  when  building  will  be 
commenced  again. 

The  Arizona  and  New  Mexico  Railroad  is  owned  and  was  built  by  the  Arizona  Cop- 
per Company,  and  connects  the  Clifton  mining  district  with  the  Southern  Pacific 
Railroad  at  Lordsburg.  The  railroad  in  71  miles  long,  41  miles  being  in  Graham 
County.  This  road  receives  practically  all  of  its  business  directly  or  indirectly  from 
the  copper  companies  at  Clifton  or  Moreuci. 

STATEHOOD. 

The  people  of  Graham  County  universally  favor  statehood  for  Arizona. 

MARICOPA  COUNTY. 

Since  my  last  annual  report  Maricopa  County  has  made  steady  progress  in  popu- 
lation, wealth,  and  in  moral  and  social  conditions.  The  county  lies  in  the  south- 
central  part  of  the  Territory,  and  was  created  in  1871  from  a  part  of  Yavapai  County. 
It  embraces  within  its  boundaries  the  great  Salt  River  Valley,  the  fame  of  which  is 
extended  to  all  parts  of  the  world.  This  field  contains  one  of  the  largest  tracts  of 
irrigable  land  in  the  United  States,  estimated  to  be  over  1,500,000  acres.  The  surface 
of  this  irrigable  area  is  remarkably  level,  sloping  by  easy  gradients  to  drainage 
streams,  with  which  the  entire  countj-  is  abundantly  supplied.  From  the  northeast 
to  the  southwest,  through  the  valley,  flows  the  Salt  River  (a  misnomer,  as  far  as  its 
saline  properties  are  concerned),  a  distance  of  about  20  miles  southwest  of  Pha*nix, 
where  it  joins  the  Gila,  which  changes  its  course  from  west  to  southwest,  crosses 
the  western  boundary  line  of  the  county,  and  enters  the  Colorado  River  at  the  town 
of  Yuma. 

The  topographical  features  of  the  county  arc  most  pleasing.  To  the  northeast  and 
east  is  one  continuous  range  of  mountains  and  foothills,  while  through  the  valley  are 
many  curiously  formed  peaks,  all  of  which  go  to  diversify  and  beautify  what  has 
been  most  truthfully  designated  as  one  of  the  most  lovely  valleys  on  the  American 
continent. 

SOIL  AND   CLIMATE. 

The  soil  of  the  Salt  River  Valley  is  incomparable  in  its  productive  capacities.  In 
fact,  it  is  limited  only  in  this  respect  by  its  water  supply.  The  mesa  land  is  a  gray, 
sandy  loam,  while  nearer  the  streams  it  changes  into  a  dark,  rich  soil,  admirably 
adapted  to  the  growth  of  alfalfa,  wheat,  barley,  and  all  kinds  of  vegetables,  Kugar 
cane,  watermelouH,  and  muskmelons,  while  the  lands  of  the  mesas  have  demonstrated 
that  for  the  growth  of  orangeH,  lemons,  and  all  citrus  and  deciduous  fruits,  they  have 
no  e^nal  in  this  or  any  other  country.  The  soil  when  irrigated  is  a  rich  alluvium, 
and  is  of  a  marvelous  depth,  and  the  waters  which  give  life  to  the  plants  and  trees 
in  this  jrarden  of  the*New  World,  not  unlike  that  of  the  Nile,  carries  a  large  percent- 
age of  sediment  which  is  incomparable  an  a  fertilizer  and  continually  enriches  the 
soil  cultivated. 

The  Senate  of  the  United  States  appointed  a  special  committee  to  examine  into 
the  possibilities  of  irrigation,  and  they  spent  several  days  in  intelligent  examina- 
tion of  the  soil,  climate,  and  agricultural  conditions  of  the  Salt  River  Valley.  In 
making  their  report  we  find  on  page  60  the  following  testimony:  **A  careful  analy- 
sis of  this  soil  shows  its  fertile  qualities  to  be  superior  to  the  Nile  earth."  When  we 
think  of  the  early  history  of  civilization,  its  marvelous  growth  and  development, 
and  then  realize  that  civilization  and  ancient  greatuesK  had  its  high  tide  along 
the  course  of  that  famous  river,  we  marvel  at  the  future  of  this  new  Eden  of  the 
West.     Most  of  this  valley's  soils  are  the  accumulated  washings  from  the  surround- 
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ing  hills,  made  up  of  the  fine  particles  that  have  been,  daring  countless  centimes, 
disintegrated  by  frost  or  the  chemical  action  of  the  atmosphere.  The  water  is  also 
charged  with  new  fertility.  These  produce  annually  and  gather  from  the  sides  of 
the  mountains,  scores  and  hundreds  of  miles  away,  so  that  every  flowing  on  the  land 
benefits  it.  We  have  seen  thousands  of  acres  here  growing  crops  that  rival  in  lux- 
ariousness  those  found  in  the  famed  valley  of  the  Nile,  which  derives  its  vivifying 
liquids  bearing  fertilizing  elements  from  the  far-off  land  of  Egypt.  This  valley  of 
the  Salt  River  derives  its  luxuriousuess  from  the  mountain  regions  of  interior 
Arizona. 

One  fact  here  may  show  the  value  of  irrigation  as  a  fertilizer.  The  Pima  and 
Maricopa  Indians  along  the  river  in  this  valley  live  by  farniiuff  and  stock  feeding. 
The  system  of  irrigation  used  by  them  for  centuries  is  of  the  rudest  nature,  yet  they 
have  always  been  self-supporting,  never  having  cost  the  (Government  a  dollar.  They 
have  no  traditions  running  back  to  the  time  when  their  ancestors  did  not  cultivate 
these  same  valleys,  sowing  from  year  to  year  the  same  variety  of  wheat,  never 
changing  the  seed  in  all  these  years,  and  neither  the  grain  or  the  soil  show  signs  of 
deterioration.  No  wheat  of  greater  beauty  or  more  excellent  quality  can  be  found, 
and  nothing  beyond  what  irrigation  had  done  in  enriching  their  land  ftoni  year  to 
year  has  been  done.  They  know  nothing  about  fertilizers,  and  nothing  at  all  about 
crop  failures. 

CLIMATE. 

The  climate  of  the  Salt  River  Valley  is  semitropical.  The  heat  is  earlier  in  the 
season  and  more  intense  than  in  localities  of  similar  altitudes  near  the  seacoast. 
Tet  this  heat  and  long  summer  is  one  important  factor  in  the  productive  character 
of  the  country. 

Dr.  H.  E.  Stroud,  surgeon-general  of  the  Territory,  writing  on  the  subject,  says : 

''  It  is  a  lamentable  truth  that  a  large  per  cent  of  the  population  of  this  world  are 
not  free  to  live  where  they  choose,  and  where  business  iknd  social  interests  demand, 
but  are  compelled  to  seek  a  climate  in  which  they  may  enjoy  health  or,  in  many 
cases,  where  they  can  live  at  all,  and  especially  is  this  true  in  the  line  of  diseases  of 
the  respiratory  organs. 

'*  Periodically  the  world  is  startled  with  the  discovery  of  some  great  antidote  of 
the  fearful  scourge  of  humanity,  consumption;  but  in  every  case  at  present  these 
have  been  found  worse  than  useless,  and  too  often  but  unscrupulous  money-making 
schemes.  The  highest  authorities  in  the  world  agree  that  at  present  we  have  no 
remedy  or  antidote  that  will  destroy  the  bacillus  of  consumption  without  destroy- 
ing the  patient,  and  in  this  dilemma  attention  is  directed  to  the  true  and  only  remedy, 
which  is  dry  air  combined  with  mildness  and  the  least  possible  change  of  tempera- 
ture between  day  and  night  and  from  day  to  day. 

**  Arizona  is  a  large  Territory.  Within  its  borders  every  possible  altitude  exists, 
from  a  few  feet  above  sea  level  at  Yuma,  to  eternal  snow  in  the  mountains.  It  is 
difficult  to  appreciate  that  one  condition  exists  in  all  the  regions,  regardless  of  alti- 
tude, namely,  dryness. 

**This  fact  is  proved  not  only  by  Government  observations  but  by  the  testimony 
of  the  entire  population.    The  dryness  is  perpetual;  dead  animals  desiccate,  so  also 
does  refuse  matter.     It  is  this  dryness,  with  entire  absence  of  dew  and  fog,  that 
makes  it  desirable  to  sleep  out  of  doors  from  May  until  October,  and  many  sleep  out  . 
the  year  round. 

"  The  winter  climate  is  delightful ;  it  seldom  frosts  and  never  fk-eezes.  One  bright, 
sunshiny  day  follows  another.  Rains  often  occur  between  December  and  February, 
but  entirely  insufficient  for  agriculture.  The  days  are  warm  and  pleasant,  and  the 
nights  cool  and  exhilarating;  the  country  green  and  pretty.  Flowers  bloom  and 
oranges  as  fine  as  any  in  the  world  ripen.  Such  a  winter  climate  is  beneficial  and 
pleasant,  but  it  is  the  heat  of  summer  that  is  especially  curative.  The  heat  is  pecul- 
iar— it  is  never  oppressive  except  after  one  of  the  infre(]uent  rains;  at  other  times 
the  great  dryness  makes  the  heat  tolerable,  or  even  comfortable.  So  little  illness  of 
any  Kind  occurs  in  summer  that  physicians  alone  are  sick. 

"It  is  strange,  but  perfectly  true,  that  there  has  never  been,  to  my  knowledge, 
a  case  of  infantile  diarrhcea  during  the  hot  season.  That  terrible  disease,  cholera 
infantum,  is  positively  unknown  to  us.  Again,  the  longer  one  lives  here  the  more  he 
prefers  the  summers,  and  as  a  matter  of  health  they  are  incomparable. 

**  We  have  no  tornadoes,  cyclones,  or  sunstrokes.  A  very  important  point  is  the 
food  supply,  not  only  for  invalids,  but  for  others,  especiafly  regarding  the  meats. 
The  pale  clerk  who  eais  meat  twice  a  day  will  outwear  the  burly  workman  whose 
size  is  grown  on  potatoes,  corn,  and  other  starches.  I  can  truthfully  say  that  I  have 
never  seen  better  meats  in  Europe  or  America  than  are  daily  sold  in  Phoenix.  The 
gardeners  supply  green  vegetables  every  day  in  the  year,  and  fruits  are  plentiful  and 
good. 

'^Speaking  of  Phcenix,  it  is  located  in  a  large  valley;  the  altitude  is  1,100 feet.  If 
the  ([uestion  were  asked,  What  disease  is  the  climate  of  Arizona  not  adapted  for?  I 
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would  answer,  I  don't  know.     The  altitude  is  not  high  enough  to  cause  nervousness 
or  hemorrhagic  tendences,  neither  is  it  too  high  for  most  cases  of  heart  disease.'' 

SrECIAL  ADVANTAGES. 

The  Salt  River  Valley  has  many  advantages  besides  its  climate,  soil,  and  condi- 
tions. It  is  located  500  miles  nearer  the  world's  markets  than  its  only  rival,  southern 
California.  Added  to  this  important  fact,  it  is  six  weeks  earlier  in  the  markets  with 
its  apricots,  grapes,  oranges,  and  peaches,  thus  forever  sure  of  securing  a  ready  sale 
for  its  products.  The  early  fruits  always  command  the  highest  prices  and  most  ready 
sale,  hence  it  is  unnecessary  to  dwell  upon  the  unparalleled  advantages  held  by  this 
Talley  over  any  and  all  rivals  in  the  field. 

The  extensive  alfalfa  fields  in  this  valley  offers  golden  opportunity  for  the  fatten- 
ing of  stock,  and  the  stockmen  of  the  various  counties  have  taken  advantage  of  the 
opportunities  offered,  and  this  has  added  a  new  and  profitable  field  to  the  farmer. 
The  number  of  foreign  cattle  pastured  on  the  Salt  River  Valley  during  the  past  two 
years  has  been  phenomenal,  and  both  farmer  and  the  stockmen  have  received  sub- 
stantial benefits  from  such  investment. 

MINERAL  SPRINGS. 

In  the  mountain  regions  of  the  county  are  found  many  mineral  springs  of  medici- 
nal value.  'At  present  many  of  them  are  inaccessible  for  the  want  of  good  roads. 

At  Agna  Caliente,  in  the  southwestern  part  of  the  county,  are  some  valuable  hot 
springs,  which  have  long  been  resorted  to  for  their  health-giving  properties. 

POPULATION. 

In  my  last  annual  report  I  estimated  the  population  of  the  county  at  33,000.  I 
find  that  it  is  a  very  difficult  matter  to  treat  this  matter  with  the  degree  of  accuracy 
whii-h  its  importance  demands.  Conditions  difi'er  very  widely  here  irom  those  in 
long-settled  communities.  A  very  large  portion  consists  of  young  men  who  are 
engaged  in  mining,  prospecting,  cattle  raising,  and  herding  in  the  mountain  regions 
of  the  county,  and  whose  names  do  not  appear  on  the  voting  registers.  Many  with 
families  are  also  scattered  through  the  mining  and  cattle  camps,  names  of  whose 
children  do  not  appear  on  the  school  registers,  so  that  no  estimate  based  upon  these 
sources  will  apply  nere  with  any  degree  of  accuracy.  I  believe  that  the  population 
of  the  county  at  this  time,  if  properly  numbered,  would  be  rather  over  than  under 
my  former  estimate.  The  rate  of  increase  I  estimate  to  be  from  5  to  10  per  cent 
yearly. 

These  people  have  come  from  all  parts  of  the  Southern,  Middle,  New  England,  and 
older  Western  States,  and  &om  northern,  middle,  and  southern  Europe.  They  are 
coemoj[K>litan  in  make  up,  and  represent  a  high  average  of  the  best  thought,  impulse, 
experience,  enterprise,  and  skill  of  the  civuized  world.  They  entertain  a  higher 
measure  of  hospitality— genuine  social  and  business  hospitality — than  is  to  be  found 
in  many  older  communities.  With  such  a  people  the  work  of  ages,  in  older  lands, 
is  compassed  here  in  a  decade.  Seeking  wider  fields,  they  have  met  here  in  this  great 
valley — brave,  confident,  self-reliant,  self-helpful,  quick,  ready,  and  practical.  With 
them  thnre  is  no  doubting,  no  halting,  and  no  waiting.  The  result  is  seen  on  every 
hand— in  the  enterprise,  liberality,  intelligence,  liberal  views,  and  progressive  ways 
of  the  commnnity. 

TAXABLE   WEALTH. 

The  assessment  roll  for  the  county  for  the  year  ending  June  31,  1897,  was  as 
follows: 


Deiicriptioii  uf  property. 

Number. , 

1 

Value. 

$3,311,812.00 
2,468,052.00 

Value  of  im. 
provenientH. 

Total  value. 

Und 

Town  and  city  lot* 

Horae« 

...acres..     248,322 

V^V.V.'.y.\''\i,'m 

!           212 

31 

21,144 

8,539 

1,052 

5,505 

$495,973.00 
1, 195, 206. 00 

$3,807,785.00 

3. 063, 268. 00 

105, 337. 00 

5,312.00 

165.  CO 

Hnlei 



Antes 

CatOe 



223, 430. 00 

Sheep 

Goat« 

17, 078. 00 

1, 556. 00 

Swine 



10,451.00 

All  other  Droiiertv 



795, 478.  63 

Raiiroaii  ^.^ ..":.;;....... ... . .;.::.. 

...miies..              97 
3,069 

458, 690.  37 

COWB 

75,  670. 00 

Total  valae 

9, 164, 210. 00 

AsaeJMiinent  for  1897 





8, 948, 0-13.  00 

Increaae  over  1897 

216, 167. 00 

Keal  value  of  all  property  in  the  county  is  not  less  than  $30,000,000. 

' 
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AGRICULTURE. 


Farming  on  an  extensive  scale,  small  farming,  horticulture,  market  gardening, 
stock  raising,  and  the  grazing  and  fattening  of  stock  from  the  mountain  pastures 
and  ranges  are  the  pleasant  and  profitable  pursuits  of  a  lar«ie  percentage  of  the 
rural  population  of  the  county.  Practically  the  crop  seasons  extend  through  the 
entire  year. 

ACREAGE   IN   CULTIVATION. 

At  this  time  there  are  280,000  acres  in  cultivation  in  the  county,  of  which  10,000 
acres  are  devoted  to  horticulture.  (This  includes  school  lauds.)  The  following 
will  show  approi^imately  the  number  of  acres  devoted  to  the  products  named : 

Wheat 100,000  Figs 300 

Alfalfa 105,000  Oranges 2,  ,500 

Miscellaneous  crops 12, 000  Lemons 100 

Vines,  raisins,  and  other  grapes  .  4,500  Pomegranates 50 

Apricots..., 1,500  Black  l)eiTie8 10 

Peaches 1,500  Quinces 25 

Pears 1,000  Grain  hay 20,000 

Almonds 500  ^Sugar  cane  and  sorghum 5, 000 

Strawberries 300  Timber  culture 11,000 

Plums  300  Ramie 2,500 

Apples 100  Canaigre 2,000 

FIELD   CROPS. 

Wheat,  barley,  corn,  alfalfa,  sugar  cane,  sorghum,  ramie,  sugar  beets,  etc.,  are  the 
staple  held  crops  of  the  county.  Wheat  and  barley  can  be  sown  at  any  time  between 
the  months  of  October  and  Marc^,  and  yield  about  1,500  pounds  to  the  acre.  Com 
does  best  planted  in  July.  Alfalfa,  or  French  lucern,  is  a  perennial  held  grass  of 
remarkable  fattening  iiroperties.  Under  irrigation  it  can  bo  cut  from  four  to  six 
times  each  year,  and  yieUls  from  2  to  4  tons  of  hay  per  acre  to  each  cutting.  Both 
cattle  and  hogs  fatten  rapidly  upon  it.  Cut  for  hay  or  rented  to  the  cattle  ranch- 
men, the  annual  return  per  acre  will  average  not  less  than  $40.  Sugar  cane  and  sor- 
ghum are  grown  only  for  home  consumption.  The  ramie  and  sugar  beet  are  both  new 
agricultural  industries  in  this  county.  They  have  been  thoroughly  tested.  Two 
thousand  five  hundred  acres  near  Phtenix  are  now  being  prepared  for  the  cnltivation 
of  canaigre,  a  tannic  root  of  great  commercial  value.  Sweet  potatoes,  pumpkins 
of  all  varieties,  ground  peas,  or  ** goobers,"  peas,  and  beans  are  also  grown  as  field 
crops  and  exported  in  large  quantities  beyond  the  county. 

Experiments  in  cotton  growing  have  been  made,  the  results  proving  beyond  a 
doubt  that  the  soil  and  climate  of  the  valley  are  well  adapted  to  the  cultivation  of 
this  great  staple.  Fully  2,000  pounds  per  acre  are  the  result  of  these  experiments. 
The  long  haul  to  market  and  high  freight  rates  will  for  many  years,  however,  deter 
our  people  from  engaging  in  cotton  planting  to  any  extent. 

Experiments  with  the  tobacco  plant  have  also  been  made  in  the  Unitoil  States 
experimental  station  near  Phtenix.  Eleven  varieties  were  tested  last  year,  and  all 
show  good  results,  the  Spanish,  Brazilian,  and  white  burlej- being  especially  noted 
for  fine  growth  and  texture. 

CANAIGRE. 

The  eighteenth  legislature  passed  an  act  '*To  promote  the  raising  of  canaigre  and 
the  manufacture  of  tanning  extract  therefrom.'*  Under  the  provisions  of  this  act  a 
plant  was  established  at  Phoenix  and  another  at  Tempe.  Success  immediately  fol- 
lowed, and  now  this  new  agricultural  industry  promises  to  be  one  of  great  importance 
to  the  county,  and  in  fact  to  all  of  southern  Arizona. 

The  tuber  is  indigenous  to  tliis  region  and  has  long  been  used  by  the  aboriginal 
and  Mexican  population  in  the  production  of  leather.  It  contains  a  large  per  cent 
of  tannin,  and  recent  experiments  show  that  it  is  of  superior  value  in  the  production 
of  high  grades  of  patent  leatiier,  in  the  manufacture  of  which  large  amounts  are 
paid  out  each  year  by  the  (Tovemmeut  on  imports  of  gamier  and  other  tannin 
extracts.  The  cultivation  of  this  tuber  is  beginning  to  be  extensively  engaged  in 
in  this  county. 

SUGAR  BEET. 

The  sugar  beet  has  been  thoroughly  tested  in  this  valley  on  sixty-one  ditferent 
ranches  during  the  past  year.  Additional  tests  have  been  made  nnder  the  direction 
and  supervision  of  Professor  Devol,  of  the  University  of  Arizona,  the  director  of  the 
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United  Stat^  experimental  station  at  Phcpnix.  All  of  these  experiments  have  jpven 
exceptional  results.  All  that  is  now  lacking  to  make  the  cultivation  of  the  sugar 
beet  one  of  the  leading  industries  of  the  county  is  the  necessary  capital  to  erect 
suitable  mills  for  the  manufacture  of  sugar  on  a  large  scale. 

HORTICrLTlKE. 

Year  aft«r  year  hundreds  of  acres  are  being  added  to  this  industry  in  Maricopa 
County.  Experiments  in  this  line  are  no  longer  necessary,  as  it  has  been  fully  dem- 
onstrated that  there  are  found  the  soils,  elevation,  equable  temperature,  climatic 
softness,  and  other  requisites  for  the  perfection  of  all,  or  nearly  all,  of  the  fruits  of 
the  middle  and  semi  tropical  latitudes.  Her  people  no  longer  marvel  at  the  trans- 
formation which  is  going  on,  though  the  Northern  and  Eastern  visitors  will  continue 
to  express  genuine  surprise  when  tliey  first  look  upon  the  vast  orchards,  vineyards, 
and  gardens  of  this  valley. 

In  my  opinion  this  industry  is  destined  to  become  the  greatest  source  of  wealth 
of  her  people.  Trees  and  vines  mature  earlier,  yield  more  generous  fruitage,  have 
fewer  enemies,  have  longer  seasons  for  growth  and  perfection  of  fruit  than  elsewhere 
in  the  country,  even  California,  over  which  favored  section  this  valley  has  the  addi- 
tional advantage  of  being  several  hours  nearer  the  gceat  markets  of  the  East. 

In  the  foothills,  valleys,  and  slopes  the  orange,  thelemon,  as  well  as  other  semitrop- 
ical  fruits,  do  best  while  anywhere  in  the  valley  the  peach,  pear,  apricot,  cherry, 
neetarine,  almond,  English  walnut,  olive,  plum,  pomegranate,  tig,  etc.,  and  all  the 
small  fruits,  do  well.  Especially  noteworthy  among  the  garden  fruits  is  the  straw- 
berry, which  yields  bountifully  and  is  of  rare  size  and  flavor.  It  is  now  a  staple 
crop,  and  the  acreage  nnder  cultivation  is  being  rapidly  increased. 

GRAPE   CULTURE. 

Fully  4,500  acres  are  devoted  to  this  industry  in  Maricopa  County.  More  than 
one-half  of  the  vines  are  of  the  raisin  variety,  the  Malaga,  Muscat,  and  Sultana 
leading,  while  the  table  varieties  comprise  the  Hlack  Hamburg,  Lady  Downing, 
Tokay,  Rose  of  Pern,  Mission,  and  others.  The  Zinfandel  is  a  fine  wine  grape,  and 
from  it  a  splendid  claret  is  being  manufactured  at  Mesa  City,  where  a  great  deal  of 
attention  is  being  paid  to  this  and  the  production  of  finer  and  lighter  grades  and 
brands  from  other  varieties  of  wine  grapes. 

MARKET  GARDENING. 

Near  the  cities  and  towns  along  the  railroads  this  industry  is  making  rapid  prog- 
ress. No  more  pleasant  or  profitable  agricultural  occupation  exists.  Markets  for 
produce  are  practically  illimitable,  as  the  growth  of  cities  and  towns  and  facilities 
for  reaching  the  mining  camps  keep  constantly  in  advance  of  the  production.  To 
the  home  seekers,  and  people  of  energy  and  small  means  this  industry  oifers  many 
advantages.  Under  our  svstem  of  irrigation  the  years  record  no  failures.  The 
Scriptural  injunction,  '*  Plant  *  *  •  and  eat  the  fruit  thereof,"  is  here  fully 
verified.  A  season  is  always  at  hand.  It  is  but  the  work  of  a  few  moments  to  raise 
the  **  head  gate,"  and  a  season  is  on.  8hut  it  down,  and  i  t  is  off.  Under  such  condi- 
tions perpetual  verdure  and  perpetual  growth  is  assured,  ideal  farming  practicable. 
Every  month  in  the  year  vegetables  can  be  grown  and  marketed. 

With  equal  facility  there  can  be  grown  here  melons,  potatoes,  cabbage,  beans, 
pease,  lettuce,  turnips,  beets,  carrots,  parsnips,  radishes,  peppers,  celery,  rhubarb, 
®gg  plant,  spinach,  and,  in  fact,  every  vegetable  grown  in  temperate  and  semi- 
tropical  regions. 

SMALL-FRUIT  FARMING. 

This  delightful  and  profitable  industry  has  as  yet  attracted  the  attention  of  but 
few  specialists  in  this  county,  yet  no  calling  is  surer  of  large  returns  on  the  invest- 
ment of  the  needed  capital,  labor,  and  experience.  Blackberries,  raspberries,  goose- 
berries, special  lines  of  tabic  grapes,  strawberries,  and  many  other  small  fruits, 
grow  here  in  perfection.  A  home  market  exists  for  all  these  products  which  is  never 
adequately  supplied,  though  the  profits  from  th^m  can  not  be  less  than  from  $300  to 
$500  per  acre  yearly. 

POULTRY. 

Many  colossal  fortunes  have  been  built  up  from  less  promising  occupations  than 
are  offered  by  this  line  of  industry  in  Maricopa  County.  Domestic  fowls  do  well 
here,  are  subject  to  few  diseases,  and  are  remarkably  prolific.  One  lady  engaged  in 
chicken  ranching  informed  the  writer  hereof  that  last  year  and  for  many  years  past 
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she  haa  realized  a  net  profit  ou  turkeys  alone  of  $500.  Few  occnpatious  in  the  valley 
offer  greater  inducements  or  give  better  returns  on  the  required  capital.  Plant  aa 
alfalfa  patch,  purchase  a  few  tons  of  waste  from  threshers^  erect  a  few  sheds,  and 
secure  the  necessary  stock,  and  the  rancher  is  ready  for  business  with  the  certainty 
of  a  cash  market  right  at  the  ranch  door.  The  egg  and  chicken  peddlers  are  many 
and  are  always  abroad  in  the  land. 

BKE  CULTURE. 

Bee  culture  is  a  most  pleasant  and  profitable  occupation  in  this  valley.  Pasturage 
is  unlimited.  There  are  now  in  the  county  about  6,000  stands  of  bees  and  the  aver- 
age produce  is  about  100  pounds  per  stand.  It  is  of  the  finest  quality  and  flavor 
and  finds  ready  market  in  Eastern  cities. 

LIVE  STOCK. 

The  live-stock  industry  is  in  a  better  condition  in  this  county  than  it  has  been  for 
many  years  past.  Our  mountain  and  foothill  ranges  are  all  in  first-class  condition, 
resulting  f^om  the  bountiful  rainfall  dnring  the  summer  months.  Our  4ilfalfa  fields 
are  also  in  fine  condition  and  are  being  profitably  utilized  by  ranchmen  and  cattle- 
men in  fattening  large  herds  of  cattle,  sneep,  and  hogs  for  market.  The  number  of 
head  of  cattle  now  being  fed  and  fattened  on  the  alfalfa  fields  of  the  county,  on 
which  taxes  are  bein^  paid  in  other  counties,  is  estimated  at  about  30,000.  The 
number  of  horses,  mules,  and  sheep  and  hogs  is  not  known,  but  is  very  large. 

PREHISTORIC  RELICS  AND  RUINS. 

Maricopa  County  is  rich  in  prehistoric  relics.  Ruins  of  ancient  cities,  towns,  and 
temples  can  be  traced  in  many  parts  of  the  valley.  Lieutenant  Gushing,  of  Uie 
Hemming  way  Archoeological  Expedition,  informed  the  writer  hereof  that  lie  had 
traced  the  foundation  of  a  city  south  of  Tempo  a  distance  of  nearly  6  miles.  He 
also  expressed  the  opinion,  from  investigation,  that  what  is  now  Maricopa  Count}' 
at  one  time  contained  a  population  many  times  greater  than  the  entire  population 
of  the  Territory.  Many  remains  of  irrigation  works  are  to  be  found,  and  some  of 
them  have  been  utilized  by  modern  engineers. 

CITIES  AND  TOWNS. 

Phcenix,  centrally  located,  is  the  county  seat  and  capital  of  the  Territory.  It 
contains  a  population  of  at  least  15,000,  and  is  probably  better  equipped  with 
modem  improvements  than  any  city  of  its  age  and  size  in  the  country.  It  has  2 
electric  plants,  2  electric  street  railroads,  2  large  steam  flouring  mills,  2  ice  factories, 
2  foundries,  and  2  gas  plants,  4  large  modern  school  buildings,  1  high  school,  water- 
works, city  hall,  9  churches,  3  large  hotels,  a  number  of  lodging  houses  and  restau- 
rants, natatorium,  4  parks,  1  business  college.  Territorial  insane  asylum,  1  county 
hospital,  1  soap  factory  and  packing  house,  and  an  excellent  sewerage  system. 
There  are  three  daily  newspapers  and  4  weeklies.  Two  railroads  enter  the  city— 
the  ^^anta  Fe,  Prescott  and  Phcenix — connecting  the  city  with  the  large  Santa  Fe 
system  to  the  north,  and  the  Maricopa  and  Phoenix,  connecting  the  city  with  the 
great  Southern  Pacific  to  the  south.  These  roads  have  shown  great  liberality  and 
public  spirit  in  the  assistance  aud  the  building  up  of  the  great  interests  of  this 
valley  and  Territory. 

OTHER  TOWNS. 

Tempe,  situated  about  9  miles  east  of  Phoenix,  contains  a  population  of  about 
1,500.  It  has  1  large  flouring  mill,  driven  by  water  power,  1  street  railroad,  ample 
hotel  and  boarding-house  accommodations,  and  a  fine  public-school  building,  and  ii 
the  seat  of  the  territorial  normal  school.  The  Maricopa  and  Phcenix  Railroad  con- 
nects it  with  the  Southern  Pacific  system.  Tempe  has  1  daily  and  1  weekly  news- 
paper. 

Mesa  City,  situated  about  18  miles  southeast  of  Phoenix,  contains  a  population  of 
about  2,000.  It  has  1  large  steam  flouring  mill,  1  large  public-school  building,  1 
weekly  newspaper,  and  is  surrounded  by  a  magnificent  agricultural  and  horticul- 
tural region.  It  is  connected  with  Tempe  and  Phcenix  by  a  branch  of  the  Maricopa 
and  PlKpnix  Railroad.  Near  it  are  some  magnificent  water  powers,  soon  to  be  devel- 
oped for  milling  and  other  manufacturing  purposes. 

Lohi,  situated  4  miles  north  of  Mesa,  is  a  prosperous  agricultural  village,  and  has 
a  commodious  public-school  building. 

Gila  Bend,  situated  about  65  miles  southwest  of  Phoenix,  on  the  Southern  Pacific 
Railroad,  is  a  prosperous  town  of  about  500  inhabitants.    It  has  one  weekly  paper, 
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has  DTOsperons  trade,  and  is  destined  to  become  a  place  of  considerable  importance 
on  the  completion  of  the  great  lines  of  canals  now  under  construction  in  that 
neighborhood. 

Agua  Caliente,  Sidney,  Albambra,  Peoria,  Glendale,  PhcBnix  Mine,  and  Fort 
McDowell  are  all  prosperons  villages,  and  offer  abundant  inducements  to  the  home 
seeker. 

The  following  are  some  of  the  enterprises  to  which  the  attention  of  capitalists 
and  investors  is  called,  and  it  is  believed  will  prove  highly  remunerative :  Reduc- 
tion works  for  the  treatments  of  ore,  a  sanitarium  for  the  treatment  of  lung  diseases, 
brewery,  mattress  factory,  sugar-beet  factory,  etc. 

HOTELS,  SALOONS,  ETC. 

There  are  in  the  county,  under  license,  10  hotels,  23  restaurants,  and  78  saloons. 

FRATERNAL  SOCIETIES. 

There  are  in  the  county :  Masonic  lodges,  3 ;  Odd  Fellows,  3 ;  Foresters,  1 ;  Knights 
of  Pythias,  1;  Ancient  Order  of  United  Workmen,  2;  Woodmen  of  the  World,  2; 
Grand  Army  of  the  Republic,!;  Confederate  Veterans,  1;  Benevolent  and  Protect- 
ive Order  of  Elks,  1 ;  Independent  Order  of  Red  Men,  2. 

PUBLIC  SCHOOLS. 

The  following  table  will  show  the  condition  of  the  schools  of  the  connty  during 
the  past  year : 

Number  of  teachers 93 

Number  of  school  districts 47 

Number  of  boys  enrolled 2,068 

Number  of  gi rl s  enrolled 1, 869 

Total  enrollment  of  pupils ^ 3, 937 

Number  of  children  of  school  age  last  census 4,310 

Average  length  of  term  (months) 7 

Average  salary  of  teachers $64.00 

Number  of  teachers  examined 25 

Number  receiving  certificates 20 

Rate  of  school  tax $0.60 

Amount  of  salaries  paid  teachers $46, 317. 31 

Amount  expended,  all  sources $62, 213. 16 

Total  valuation  of  school  property $202,445.00 

Add  to  the  number  of  children  enrolled  (for  isolated  camps,  absent  and  overlooked 
by  census  marshal)  at  least  seventy-tive,  which  will  place  the  enrollment  at  about 
what  it  should  be. 

Indla^  School  and  Reservation. — There  are  three  Indian  reservations  in  the 
connty— the  Papago,  at  Gila  Bend;  the  Pima,  in  the  southeast  part  of  the  county, 
and  the  Maricopa,  near  Phoenix.  Local  schools  are  sustained  at  all  of  these  reserva- 
tions. At  Phoenix  the  Government  has  erected  large  and  commodious  school  build- 
ings for  the  exclusive  use  of  the  Indians.  The  interest  manifested  in  them  by  the 
Government  and  all  religious  denominations,  and  the  eagerness  shown  b^  them  in 
adopting  civilized  methods  and  habits,  are  most  gratifying.  These  Indians  have 
ever  been  friendly  to  the  whites,  and  there  are  many  traditions  extant  of  timely  aid 
and  assistance  extended  by  them  in  early  days  of  migration  to  the  Pacific  coast. 

The  policy  now  being  pursued  by  the  Government  of  educating  these  Indians  and 
then  returning  them  U>  their  reservations,  there  to  almost  iiumediately  drift  back 
into  the  old  ways  and  methods,  is,  in  my  opinion,  wrong.  A  bettt*r  plan,  it  seems  to 
me,  would  be  to  allot  to  each  of  these  male  Indians  a  small  tract  of  land,  with  water 
for  irrigation,  and  for  the  first  year  at  least  to  assist  them  with  sufficient  means  to 
make  a  beginning.  In  this  way  tribal  relations  would  be  soon  broken  up  and  the 
educated  Indian  placed  in  a  position  to  become  a  useful  citizen. 

churches. 

The  following  denominations  have  active  organizations  in  this  county,  and  some 
of  these  have  church  edifices  that  would  attract  attention  and  favorable  comment  in 
much  older  communities: 

Methodist  Episcopal,  6;  Methodist  Episcopal  South,  8;  Baptist,  4;  Episcopal,  2; 
Presbyterian,  2 ;  Congregational,  1 ;  Dunkard,  1;  Catholic,  3;  Mormon,  3;  Salvation 
Army,  1. 
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MINING   AND   PROSPECTING. 

Though  Maricopa  County  is  practically  agricultural,  its  mining  industry  jsof  great 
importance,  for  there  are  thousands  of  dollars  of  the  precious  metals  taken  out  of 
the  mineral  vaults  of  the  mountains  that  surround  our  farming  districts.  The  search 
for  gold  was  what  fii*st  broujyjht  men  to  the  valley  as  settlers.  In  the  Superstition 
Mountains  now  discoveries  continue  to  be  made,  where  (at  Camp  Goldfield)  several 
mills  are  operated  on  gold  properties.  At  Cave  Creek,  Castle  Creek,  Wickenbur^c, 
and  in  the  Haqua  Hala  Mountains  great  activity  in  prospecting  and  development 
work  continues.  Many  placer  discoveries  have  been  made  in  the  foothills  and  val- 
leys, and  as  water  for  working  them  is  developed  the  output  will  be  considerably 
increased . 

The  output  for  the  past  year  I  estimate  at  $200,000. 


The  following  are  some  of  the  products  of  the  county  which  are  exported  every 
year  in  lar^e  quantities :  Wheat,  dour,  barley,  fat  cattle,  hogs,  sheep,  dried  and  green 
fruit,  bran  and  hides,  wool,  ore,  honey,  onyx,  building  stone,  raisins,  alfalfa  hay, 
alfalfa  seed,  gold,  silver,  and  copper. 

COMMKRCIAL  TIMBER   AND   Fl'EL. 

The  county  is  deficient  in  commercial  timber,  though  the  mesquite  and  ironwood 
could  be  profitably  utilized  in  the  manufacture  of  furniture  as  a  veneering.  They 
are  hard  and  durable  and  susceptible  of  a  high  polish.  The  colors  are  variegated 
and  beautiful.  At  present  they  are  used  only  for  fuel,  fence  posts,  etc.  Lombardy 
and  Carolina  poplar,  mountain  ash,  and  China  umbrella  trees  grow  quickly  and  make 
beautiful  avenues  and  shady  parks.  The  cotton  wood  and  poplar  outgrow  all  others, 
and  when  cut  green  and  planted  as  posts  on  border  ditches  soon  take  root  and  become 
living  posts  for  wire  fences. 

RESKKVOIR  8ITBS. 

In  the  mountain  gorges  and  along  the  streams  mentioned  are  to  be  found  many 
magniticent  reservoir  sites,  some  of  which  are  being  utilized  by  private  and  asso- 
ciated capitalists. 

The  construction  of  storage  dams  of  sufficient  capacity  to  reclaim  all  lands,  arable 
and  irrigable,  of  the  county  would  require  a  large  amount  of  capital.  Such  enter- 
prises should  receive  Government  aid.  A  speedy  return  in  money  from  the  sale  of 
these  lands  under  existing  Congressional  enactments,  in  the  almost  immediate 
increase  in  the  taxable  wealth  of  the  country,  and  the  satisfaction  to  be  derived 
from  making  it  possible  to  create  homesteads  of  inexhaustible  fertility  for  thousands 
upon  thousands  of  worthy  citizens  where  now  the  coyote  and  jack  rabbit  roam  at 
will,  surely  ought  to  be  sufficient  inducement  for  lending  the  comparatively  light 
aid  and  assistance  here  alluded  to. 

In  furtherance  of  this  important  matter,  when  making  up  your  report  to  the  Inte- 
rior Department,  I  most  earnestly  invite  your  excellency's  attention. 

IRRIGATION. 

In  all  farming  and  kindred  occupations  in  the  Salt  River  Valley  irrigation  is  wholly 
depended  upon;  hence  the  water  question  is  one  of  vital  importance  to  our  people. 
It  can  not  be  denied  that  the  natural  liow  of  our  rivers  and  creeks  is  already  taxed 
to  their  fullest  limit,  and  that  storage  of  water  exists  and  will  continue  to  exist  dur- 
ing the  summer  months.  Something  must  bo  done  to  utilize  the  many  splendid 
reservoir  sites  which  nature  has  provided.  We  have  many  promises  of  speedy  relief, 
but  as  yet  little  has  been  accomplished.  True,  great  progress  is  being  made  in  reduc- 
ing our  present  wasteful  system  to  something  like  scientific  treatment. 

Two  new  canals  of  large  capacity  (which  1  added  to  the  list  contained  in  my  last 
annual  report)  will  soon  be  ready  to  turn  in  the  precious  fluid.  Great  activity  in 
clearing  and  otherwise  preparing  for  cultivation  the  lands  under  them  is  in  progress. 

Th6se  two  great  enterprises  (Rio  Verde  and  A||ua  Fria  canals)  will  cover  about 
350,000  acres  of  what  is  known  as  desert  laud,  a  large  part  of  which  is  now  open 
for  entry,  under  the  desert  and  homestead  acts  of  Congress. 

Under  these  two  canals  lies,  largely,  the  great  orange  and  lemon  and  semitropical 
fruit  belt.  Lovely  Paradise  Valley,  a  large  body  of  mesa  land,  protected  on  the 
north  by  a  high  range  of  mountain,  and  on  the  east  and  southeast  by  a  low  range  of 
hills,  is  traversed  its  whole  length  by  the  Rio  Verde  Canal.  Here,  under  the  magic 
effects  of  water,  the  visitor  will  soon  find  a  paradise  in  fact  as  well  as  in  name. 
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The  Agna  Fria  Canal  begins  its  coarse  to  the  west  and  sonthwest  of  where  the 
Hio  Verde  ends,  and  along  its  course  lies  a  Tast  stretch  of  country,  of  a  very  high 
grade  of  fertility  and  productiveness.  The  following  is  a  list  of  the  canals  in  the 
oounty,  eighteen  of  which  are  complete  and  in  full  operation : 


Name  of  oaBal. 


Highknd 

lima  (consolidated) . 
Utah 


TemM 

San  Francisco . 
Ariiona 


Grand. 

Salt  River  Valley. 

Maricopa 

Farmen 

St.  Johns 

Baokeye. 


I     Flow 
I  (miuer'a 
I  inches). 


6,000 

40,000 

6,000 

20,000 

5.000 

40,000 

12,000 

6,000 

6,000 

1,500 

1.200 

5.00U 


Len|(th  (in  miles). 


Main 
canal. 


Laterals. 


Peoria |      35,000 

BiTerside ^ 1,500 

Noonan t       1.500 


Citrus  Belt 

AgnaCaliente. 
Castle  Dome... 
Agna  Fria  >  . . . 
Rio  Verde' 


2.000 
3,000 
3,000 


30 
100 
16 
51 
12 
156 
30 
20 
20 
15 
15 
70 
90 
15 
16 
20 
20 
28 


'  Under  constraction. 

Many  smaller  canals  are  owned  and  operated  by  individuals,  covering  many  thou- 
sand acres,  but  of  which  at  this  time  I  have  no  accurate  information.  Roughly  esti- 
mated, I  place  these  lands  under  individual  canals  at  7,000  acres. 

In  this  connection  I  regret  to  report  that  the  unprecedented  floods  of  1895  carried 
away  a  large  portion  of  the  Peoria  dam,  and  that  the  affairs  of  the  canal  company 
have  been  further  complicated  by  litigation  with  the  original  promoters  of  this 
enterprise.  It  is  rumored,  however,  that  a  compromise  of  all  disputed  rights  is  being 
effected,  and  that  the  company  will  immediately  replace  the  broken  section  of  the 
dam.  This  canal  when  completed  will  open  to  settlement  (in  the  vicinity  of  Gila 
Bend)  one  of  the  most  beautiful  sections  In  the  county. 

BAILBOADS. 

The  Southern  Pacific  owns  and  operates  in  this  county  71  miles  of  its  main  line. 
It  runs  through  the  southern  part  of  the  county  from  east  to  west,  and  connects 
with  Phoenix  by  a  branch  road  known  as  the  Maricopa  and  Phoenix,  34  miles  in 
length. 

llie  Santa  Fe,  Prescott  and  Phoenix,  which  connects  with  the  Santa  Fe  Pacific  at 
Ash  Fork,  owns  and  operates  in  this  county  58.8  miles  of  its  road.  This  road  is  soon 
to  be  extended  to  Florence,  thence  to  Bisbee,  on  the  Southern  Pacific,  where  it  will 
connect  with  the  Sonora  system  of  roads  running  to  Guaymas.  The  Maricopa  and 
Phoenix,  and  Salt  River  Valley,  a  short  line  about  9  miles  in  length,  connects  Tempo 
and  Mesa  City,  making  in  all  about  173  miles  of  railroad  in  the  county,  on  94  miles 
of  wliieh  taxes  are  collected,  the  remainder  bein^  exempt  under  existing  laws. 

Preliminary  work,  looking  to  the  construction  m  the  near  future  of  several  other 
important  and  badly-needed  lines  of  railroad,  is  being  actively  pushed  forward  by 
citisene  of  the  county,  notably  the  San  Diego  and  Phoenix  road,  which  has  about  40 
miles  completed  in  this  direction.  No  better  field  for  investment  of  capital  can  be 
foond  anywhere  than  exists  here  in  this  valley,  as  production  and  population  keep 
constantly  in  advance  of  carrying  capacity. 


COST  OF  RBCLAIMIXG  LANDS. 

The  amount  of  purchase  money  to  the  Government  ($1.25  per  acre),  the  cost  of 
elaaring  the  land,  and  the  incidental  expenses  of  final  proof  and  patent  is  about  $4.25 
p>er  acre.  Twenty-five  cents  per  acre  to  the  Government,  to  be  paid  in  cash  at  the 
time  of  filing,  and  the  balance  ($1)  at  the  time  of  final  proof,  is  all  the  cash  outlay 
required  by  the  Government.  The  $3  per  acre  remhining  must  be  expended  on  the 
land — $1  per  acre  each  year  to  show  good  faith  on  the  part  of  the  entryman — and 
this  may  be  done  by  clearing  the  lands,  ditching,  or  in  the  purchase  of  water  for 
irrigation. 

5217 ^10  ^  , 
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"Many  of  the  canals  rent  to  the  farmer  at  a  small  cost  the  quantity  of  water  desired. 
Many  own  shares  in  the  canal  under  which  their  land  is  sustained^  and  do  their 
own  assessment  work,  while  others  own  their  shares  and  pay  into  the  company  fimd 
each  year  a  small  sum  per  acre,  to  be  used  in  keeping  the  canal  in  repair,  etc. 

Under  all  of  the  canals  now  being  constructed,  entryraen,  if  they  wish  to  do  so, 
can  find  work,  and  in  this  way  secure  water  rights  in  such  canals,  and  these  water 
rights  give  them  water  for  all  time,  under  such  rules  and  regulations  as  they  (being 
members  of  the  company)  may  from  time  to  time  adopt.  All  of  the  original  settlers 
of  this  valley  have  secured  their  beautiful  homes  in  this  way. 

The  wages  per  day  allowed  for  work  of  this  nature,  at  this  time,  is  as  follows: 
Man,  $1.50  to  $2;  man  and  team,  $3.50  to  $4.  Laborers  furnish  their  own  teams, 
implements,  and  board.  These  prices  prevail  throughout  the  Territory  for  all 
ordinary  work. 

As  every  acre  of  irrigable  land  in  this  county  is  susceptible  to  the  very  highest 
state  of  cultivation  for  nearly  the  entire  year,  small  holdings  are  advisable;  20  to  80 
acres,  according  to  the  available  force  controlled  by  one  family,  is  sufficient.  This 
applies  to  agricultural  pursuits.  For  cattle  feeding  and  grazing,  and  for  the  exclu- 
swe  growth  of  alfalfa  and  grain,  hay,  and  such  purposes,  the  acreage  need  only  be 
limited  by  the  ability  of  the  parties  who  may  wish  to  engage  in  such  special  agri- 
cultural lines. 

IMPROVED  LANDS. 

As  has  been  stated,  improved  lands  in  this  county  are  mostly  in  a  very  hl^h  state 
of  cultivation,  and  when  offered  for  sale  with  water  rights  usually  hTbi}^  mm  $30 
to  $100  per  acre,  according  to  the  improvements  and  location. 

A  conservative  estimate  of  the  yearly  productive  value  per  acre  of  some  of  these 
lands  would  stand  about  as  follows:  Alfalfa,  $30  to  $40;  deciduous  fruits, *$100  to 
$200;  strawberries,  $300  to  $500. 

This  much  has  been  the  yearly  returns  to  many  for  many  years  past.  Thus  it  will 
be  seen  that  though  improved  lands  in  this  valley  are  comparatively  high,  they  are 
really  very  cheap  when  compared  with  the  yearly  returns  of  products.  Lands  held 
under  the  desert  entry  may  be  purchased  at  ft'om  $3  to  $8  and  $10  per  acre,  accord- 
ing to  location  and  extent  of  reclamation  work  doue  on  the  land. 

DESERT  ENTRIES. 

Under  the  desert  land  act  of  Congress  of  March  3,  1877,  as  amended  by  act  of 
1898,  a  desert  entry  can  be  made  only  in  Arizona  by  one  who  is  at  the  date  of  entry 
a  resident  of  the  Territory.  No  particular  prior  duration  of  personal  presence 
within  the  territory,  however,  is  necessary  to  constitute  a  former  nonresident  a 
resident  of  Arizona.     Kesidence  is  largelv  a  matter  of  intention. 

These  mattei-s  are  mentioned  here  for  the  information  of  those  in  the  older  sections 
of  the  country  who  may  desire  such  information  or  who  may  contemplate  seeking 
homes  in  our  midst. 

HOMESTEAD  EXEMPTIONS. 

In  answer  to  many  inquiries  concerning  homesteads  and  homestead  exemptions, 
the  following  statement  is  made: 

Under  Congressional  enactments  160  acres  of  the  public  domain,  not  mineral,  is 
secured  to  every  head  of  a  family  who  enters  upon  and  occupies  the  same  as  a 
homestead. 

Our  Territorial  laws  are  also  liberal.  Section  1,  paragraph  2071,  Revised  Statutes, 
reads  as  follows : 

''Every  person  who  is  the  head  of  a  family  may  hold  as  a  homestead,  exempt  from 
execution  and  forced  sale,  real  property  to  be  selected  by  him  or  her  not  exceeding 
in  value  the  sum  of  four  thousand  dollars.'^ 

Paragraph  1956,  section  1 : 
'    ''There  shall  be  reserved  to  every  family,  exempt  from  taxation  and  execution, 
Ikud  every  species  of  forced  sale  for  the  payment  of  debts,  personal  property  not  to 
exceed  in  value  the  sum  of  one  thousand  dollars.'' 

ARTESIAN  WELLS. 

At  Fort  McDowell,  an  abandoned  military  post,  flowing  water  has  been  obtained 
at  a  depth  of  about  500  feet,  thus  demonstrating  the  fact  that  anywhere  in  this 
vaUey  flowing  water  can  be  obtained  by  skilled  labor  and  proper  tools  and  machinery. 
The  advantage  to  be  gained  by  proper  efforts  in  this  line  are  incalculable. 

STATEHOOD. 

statehood  for  Arizona  is  the  one  great  question  on  which  the  people  of  this  county 
are  united.    However  the  powers  that  be  may  view  this  question,  with  them  it  is  one 
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of  paramount  interest,  upon  which  all  political  parties  and  all  religions  creeds  are 
thoroughly  bonded  togetner,  working  in  perfect  harmony  with  the  one  end  in  view — 
the  right  to  self-government;  to  direct  their  energies  and  the  splendid  opportunities 
that  they  have  to  the  aiding  to  build  here  in  Arizona  a  commonwealth  which  shall 
rank  high  among  the  States  of  the  Union. 

The  Territory  has  the  necessary  population,  wealth,  and  intelligence.  No  good 
reason,  therefore,  can  possibly  be  given  for  subjecting  her  people  longer  to  a  "^rri- 
torial  form  of  government. 

MOHAVE  COUNTY. 

Mohave  County  lies  in  the  northwestern  comer  of  the  Territory,  and  is  one  of  the 
original  four  political  divisions  into  which  Arizona  was  divided.  The  Colorado 
River  flows  along  its  western  border  for  over  200  miles  in  a  southerlv  direction.  On 
the  west  it  is  bounded  by  Nevada  and  California,  ou  the  south  by  U^ah,  on  the  east 
by  Coconino  and  Yavapai  counties,  on  the  south  by  Yuma  County,  Ariz. 

It  is  traversed  by  high  mountain  ranges  and  broad  valleys  covered  by  nutritious 
msses.  Since  1860  it  has  been  the  scene  of  active  mining  operations.  The  Colorado 
River  until  1882  was  the  only  means  of  communication  with  the  outer  worl<l.  The 
river  boats  connected  with  the  coast  steamers  at  Port  Isabel,  on  the  Gulf  of  California, 
and  it  usually  took  six  weeks  to  make  a  trip  to  San  Francisco.  Since  the  construc- 
tion of  the  Santa  Fe  Pacific  Railroad  mining  developments  have  been  more  active, 
and  to-day  the  county  is  one  of  the  largest  producing  gold  and  silver  counties  in  the 
Territory.    The  county  has  an  area  of  16,000  square  miles,  and  its  population  is  2,500. 

LANDS. 

The  number  of  acres  of  land  now  under  cultivation  is  2,000,  and  fully  1,000  more 
are  in  progress  of  reclamation. 

The  irrigation  canals  of  the  county  are  purely  of  a  lateral  nature,  built  to  carry 
water  over  small  sections  of  land.  On  the  Big  Sandy  each  farmer  has  taken  out  » 
ditch  from  the  creek  to  irrigate  his  own  tract  of  land,  consisting  of  from  50  to  300 
acres.  Thirty-five  miles  of  ditch  will  cover  the  irrigation  district  of  the  Sandy.  In 
the  valley  of  the  Colorado  the  Government  has  a  pumping  plant  which  supplies 
water  for  about  100  acres  of  land.  Several  ranchers  irrigate  small  parcels  of  land 
from  wells,  while  the  Mohave  Indians  await  the  overflow  of  the  river  to  put  their 
land  in  proper  condition  for  crops. 

LAND  RKCrj^MATION. 

There  are  in  the  county  of  Mohave,  not  including  the  mesas,  over  4,000,000  acres 
of  land  that  can  be  easily  reclaimed.  Lands  along  the  Colorado  River,  in  the  Mohave 
Valley,  grow  every  eemitropical  fruit.  No  frosts  fall  on  the  lowlands.  In  the 
mountain  range  are  many  springs,  the  waters  of  which  are  used  to  irrigate  small 
patches  of  land.  West  of  Kingman  several  of  these  springs  have  been  converged  at 
the  Beale  Springs,  and  a  beautiful  fruit  orchard  propagated.  This  year  the  crop  has 
been  unusually  large,  and  thousands  of  dollars'  worth  was  8hippe<l  to  outside  points. 
The  peaches  raised  on  this  ranch  are  of  the  most  lucious  flavor,  and  are  of  enormous 
size.  North  of  this  ranch  is  Oak  Creek,  the  largest  orchard  in  the  county.  Necta- 
rines, peaches,  apricots,  figs,  apples,  pears,  plums,  pomegranates,  almonds,  grapes, 
and  many  other  iruits  are  here  grown  in  abundance. 

LIVE  STOCK. 

The  live  stock  interests  of  Mohave  County  are  decreasing  year  by  year,  although 
this  is  really  the  best  part  of  Arizona  for  the  propagation  of  range  stock.  The 
assessment  roll  shows  only  20,798  head  of  cattle,  as  compared  with  26,000  in  1896. 
Nevertheless  the  cattle  shipment  fr^m  the  county  exceeds  the  number  shown  on  the 
roll. 

MINING. 

The  people  of  Mohave  County  depend  almost  entirely  upon  the  products  of  the 
mines.  For  years  the  mines  were  worked  almost  exclusively  by  the  "chloriders," 
and  the  product  has  been  enormously  large.  Forty  million  dollars  will  not  cover 
the  valne  of  gold  and  silver  taken  from  the  mines  since  their  first  discovery.  Since 
the  discoverer  of  the  mines  in  White  Hills,  in  1892,  many  mining  companies  have 
invested  in  mines  and  have  expended  thousands  of  dollars  in  development.  Notably 
is  this  the  case  at  White  Hills,  where  an  English  company,  after  paying  $1,750,000 for 
the  White  Hills  group  of  mines,  has  expended  oyer  $500,000  in  developing  water  and 
blocking  out  ore  oodles  in  the  mines.    A  40-sta  p  p  combination  mill  has  been  built 
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throngh  which  all  the  ores  of  the  district  will  he  run.  At  Chloride  a  Scotch  syndi- 
cate has  just  completed  a  100-ton  concentrating  plant  to  pat  the  ores  of  the  Elkhart 
mine  in  a  more  marketable  condition.  New  noisting  plants  have  been  put  on  the 
lead  groups  at  Chloride,  and  seven  hoists  are  in  operation  at  White  Hills.  At  Cnbat, 
Lane  and  Howard,  the  millionare  gold  miners  of  California  have  bonded  a  gold 
property  and  have  a  shaft  on  it  200  feet  deep.  The  ore  body  is  immense  and  ayerases 
over  5  ounces  of  gold  to  the  ton.  On  Union  Basin  the  same  parties  have  bonded  a 
claim  which  shows  an  ore  body  of  45  feet  in  width.  The  parties  propose  to  erect  a 
largo  reduction  plant  on  the  rim  of  the  Sacramento  Valley,  where  the  ore  from  both 
mines  will  be  milled. 

On  the  Colorado  River  north  of  White  Hills  a  French  exploration  company  is 
patting  in  an  immense  hydraulic  plant  for  the  purpose  of  worKing  the  rich  aurifer- 
ons  gravel  banks  along  the  river.  South  of  Kingman,  at  Cedar,  an  Eastern  company 
has  a  15-stamp  mill  running  on  paying  ore.  A  few  miles  south  of  Kingman  a  dis- 
trict rich  in  g<4d  is  being  opened  np,  and  several  small  mills  will  soon  be  erected  for 
the  redaction  of  the  ores.  The  dry  placer  mines  of  the  Chemehuevis  Mountains  con- 
tinue to  add  thousands  of  dollars  annually  to  the  wealth  of  the  world.  In  Todd 
Basin,  16  miles  north  of  Kingman,  the  Oro  Plato  mine,  with  a  big  hoist  and  twenty 
chloriders,  is  turning  out  about  $10,000  in  gold  per  month.  South  of  Chloride  the 
Comor  Minnesota  mines  are  producing  heavily. 

Three  mountain  ranges  traverse  the  county  from  north  to  south,  and  their  rocky 
ribs  are  seamed  with  l^ges  of  gold,  silver,  copper,  and  lead.  Near  Mineral  Park  are 
many  ledges  of  turquoise  which  show  evidence  of  having  been  systematically  worked 
by  a  prehistoric  race.  Stone  hammers  and  rude  tools  have  been  found  in  all  the 
openings  in  the  mines.  For  the  year  ending  June  30,  1897,  the  ore  shipment  through 
the  Kingman  Sampling  Works  and  to  the  smelters,  and  bullion  by  express,  is  valued 
at  $1,250,000.    Shipments  of  lead  aggregate  over  200  tons. 


The  climate  of  Mohave  County  is  indeed  delightful.  In  the  mountains  it  is  cool 
and  exhilurating  during  the  summer  months,  while  in  the  valleys  it  never  becomes 
oppressively  hot.  For  an  all-year-round  climate  it  surpasses  anything  in  the  world, 
and  some  day  in  the  not  distant  future  it  will  be  a  resort  of  invalids  from  all  parts 
of  the  country. 

AGRICULTURK. 

The  amount  of  barley  produced  for  the  year  ending  June,  1897,  was  300  tons ;  wheat, 
100  tons;  corn,  10  tons.  On  the  Big  Sandy  and  in  many  parts  of  the  county  a  good 
business  in  the  culture  of  bees  has  sprang  up  in  recent  years,  and  now  there  are  over 
800  stands.  % 

HOIMICULTURB. 

In  bearing  orchards  there  are  40  acres  in  the  county.  The  fruit  is  so  well  known 
that  it  readily  sells  in  outside  markets  at  prices  far  in  advance  of  the  California 

?roducts.    Seven  cents  per  pound  is  realized  i^om  the  frnit  delivered  at  Kineman. 
caches,  figs,  ai)ricots,  apples,  nectarines,  and  grapes  bring  the  same  price.    Little 
patches  of  land  in  the  vicinity  of  villages  net  the  owners  enormous  profits. 


Mohave  County  boasts  of  more  schools  to  the  population  than  any  other  county  in 
the  United  Stateis.  Wherever  the  necessary  number  of  children  can  be  found,  there 
will  also  be  found  a  school.  There  are  14  school  districts,  with  15  teachers.  King- 
man has  just  completed  a  handsome  brick  schoolhouse  capable  of  accommodating  200 
children.    Hackberry  also  has  a  good  school  building. 

CHURCHES. 

There  is  but  one  church  in  the  county,  and  Kingman  is  the  proud  possessor  of  that 
one. 

NEWSPAPERS. 

There  are  two  papers  published  in  the  county.  The  Mohave  Miner  (Independent) 
and  Our  Mineral  Wealth  (Populist). 

HOTELS. 

There  are  14  hotels  and  18  saloons  in  the  county. 
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UNDEVELOPED    RESOURCES. 

We  would  call  the  attention  of  oar  Chief  Exeoutiye,  and  through  him  the  Interior 
Department,  to  the  ^reat  undeveloped  wealth  of  our  valleyrt,  rich  in  nature's  fertile 
soil,  only  awaiting  the  moisture  of  our  mountain  streams  to  make  them  yield  a  golden 
harvest.  Mountain  gorges  there  are  in  which  to  impound  the  flood  waters  satTicient 
to  irrigate  thousands  ot  acres;  and,  were  this  not  feasible,  there  runs  through  our 
northern  border  one  of  the  mightiest  streams  of  the  continent —the  great  Colorado  of 
the  West. 

The  water  runs  through  the  canyon  like  a  tailrace,  and  will  generate  millions  of 
horsepower,  and  this  power  can  be  used  in  pumping  water  onto  the  uplands. 

Capital  to  carry  out  this  immense  project  is  all  that  is  necessary  to  develop  these 
millions  of  acres. 

Wallapai  Valley  is  overrun  with  the  canaigre  plant,  and  a  factory  to  extraot  the 
tanuic  acid  could  be  carried  on  successfully.  Another  industry  that  could  be  carried 
00  successfully  is  the  production  of  cement  from  the  immense  gypsum  beds  along  the 
CoIonMlo  River  northwest  of  Kingman.  Tanneries  could  be  run  successfully  at  any 
town  along  the  line  of  the  railroad. 

STATEHOOD. 

Our  people  are  a  unit  in  favor  of  statehood. 

In  conclusion,  I  would  say  to  the  worker  that  Mohave  County  oifers  an  excellent 
field.  In  no  place  is  the  labor  of  the  farmer,  mechanic,  or  miner  better  repaid  than 
here.  There  are  thousands  of  mines  open  to  location  in  our  mountains,  while  our 
valleys  are  rich  and  unsettled. 

NAVAJO  COUNTY. 

Navajo  is  the  youngest  county  in  Arizona.  It  was  created  out  of  the  western  part 
of  Apache  County  in  1895  by  an  act  of  the  legislature.  It  takes  in  a  part  of  the  high 
table-lands  of  northern  Arizona,  which  break  oft'  into  the  Grand  Canyon  of  the  Colo- 
rado, extending  south  across  the  Little  Colorado  into  the  MogoUon  and  White 
mountains.  It  is  about  240  miles  long  from  north  to  south  and  53  miles  from  east  to 
west,  containing  about  10,000  square  miles,  or  about  one-tenth  of  the  total  area  of 
Arizona.  The  whole  of  the  northern  portion  is  occupied  by  the  Moqui  and  Navajo 
Indian  reservations,  while  the  southern  portion  includes  the  White  Mountain  Indian 
Reservation. 

The  county  proper  is  about  100  miles  long  from  north  to  south  and  53  miles  from 
east  to  west,*  covering  an  area  of  5,000  square  miles.  It  is  bounded  on  the  north  by 
Utah,  and  on  the  east  by  Apache  County,  on  the  south  by  Graham  and  Gila  counties, 
and  on  the  west  by  Gila  and  Coconino  counties.  The  average  elevation  is  about  5,000 
feet.  The  ^reat  fanning  portions  will  be  confined  to  the  Little  Colorado  Valley  and 
its  tributaries  south  and  north,  as  that  part  is  better  watered  and  presents  more 
natural  advantages  for  building  and  operating  storage  reservoirs,  while  the  other 
portions,  with  the  excepticm  of  an  occasional  ranch  and  settlement,  will  forever 
remain  a  grazing  country,  over  which  will  roam  the  thousands  of  head  of  sheep  and 
eattle. 

The  topography  of  the  county  consists  of  broad  valleys,  rolling  low  mesas,  and 
monn tains,  the  elevated  southern  portion  being  covered  with  a  luxuriant  growth 
of  pine  timber,  interspersed  with  oak,  pinion,  etc. 

The  soil  consists  of  sandy  loam,  gravel,  clay,  and  black  loam,  all  rich  and  fertile 
wherever  water  can  be  applied,  and  produces  alfalfa,  wheat,  barley,  oats,  rye,  corn, 
potatoes,  peas,  beans,  and  vegetables  of  every  description,  and  fruits  of  the  hardier 
varieties.  Navajo  County  is  therefore  preeminently  an  agricultural  and  grazing 
section.  Its  main  wealth  will  be  found  m  its  rich  soils  and  its  herds  of  cattle  and 
eheep.  Throughout  all  portions  of  the  county  can  be  found  magnificent  reservoir 
sites  where  water  can  be  impounded  and  utilized  for  irrigation  purposes.  In  addi- 
tion thereto  are  numerous  dry  washes,  where  great  quantities  of  water  rush  down 
at  certain  seaitons  of  the  year,  and  which  also  have  a  large  underflow  a  few  feet 
below  the  surface.  This  underflow  can  be  brought  to  the  surface  by  building  sub- 
merged dams.  There  are  at  least  400,000  acres  of  choice  lan<L  which  in  this  manner 
could  be  reclaimed  at  a  small  cost,  not  to  exceed  from  $1  to  $2.50  per  acre,  and  furnish 
homes  for  7,000  to  8,000  families.  Artesian  waters  have  not  yet  been  developed,  but 
are  believed  to  exist. 

MINERALS. 

So  far  no  paying  mines  have  been  discovered,  although  gold  and  silver  bearing 
quartz  have  been  discovered  in  a  number  of  places.  Immense  deposits  of  gypsum 
and  building  stone  are  found  along  the  Little  Colorado  Valley,  and  in  Holbrook  and 
Winslow  brick  have  been  made  that  rival  the  famous  Milwaukee  product. 
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TOWNS  AND  POPULATION. 

Navajo  County  has  a  popalation  of  about  5,000.  Ita  principal  towns  are  Holbrook, 
Winslow,  Snowfiake,  Woodruff,  Taylor,  and  St.  Josepb.  In  1898  the  assessed  valaa- 
tion  of  property  waa  $1,234,061.43,  while  the  actual  value  was  estimated  at  $2,750,000. 
During  the  same  year  there  were  produced  30,000  bushels  of  wheat,  at  $1.20  per 
bushel;  10,000  bushels  of  oats,  at  60  cents  per  bushel;  12,000  bushels  of  com,  at  80 
cents  per  bushel;  8,000  tons  of  hay,  at  $12  per  ton.  About  70,000  head  of  cattle  are 
ranging  in  the  county;  also  130,000  head  of  sheep,  75,000  head  of  horses,  and  1,600 
head  of  swine. 

Dairying  interests  are  becoming  important  and  bee  culture  has  come  to  stay.  The 
Santa  Fe  Facitic  Railroad  crosses  the  county  from  east  to  west.  At  Ash  Fork  it 
connects  with  the  Santa  (^e,  Prescott  aud  Phcenix  Railroad  for  points  south,  giving 
the  section  an  outlet  by  rail  to  all  points  soutb,  east,  and  west. 

MANUFACTORIES. 

Navajo  County  offers  excellent  facilities  for  various  kinds  of  manufactories,  such 
as  wool-ecouring  plants,  woolen  mills,  tannery,  and  a  beet-sugar  factory  and  can- 
ning factory.  Ihe  raw  materials  can  be  produced  in  abundance,  water  power  can 
be  easily  obtained,  and  fuel  is  within  easy  reach. 


The  climate  is  mild;  the  altitude  tempers  the  summer  heat  while  the  southern 
latitude  exempts  us  from  the  severities  of  the  winter.  The  extreme  heat  is  never 
more  than  105*^  above  zero  nor  the  extreme  cold  greater  than  5^  below  zero.  The 
dryness  and  lightness  of  the  atmosphere  render  the  heat  or  cold  less  severe  than  in 
lower  altitudes.  Few  places  can  be  found  possessing  a  more  delightful  climate.  To 
those  who  are  suffering  from  diseases  of  the  lungs  and  throat  it  seems  to  be  a  specific. 
Wonderful  cures  have  been  effected  by  nature's  own  remedv.  Many  over  whom  have 
settled  the  shadows  of  wrecked  constitutions  have  found  the  secret  of  renewal  in 
the  pure  mountain  atmosphere,  the  rich  blue  of  the  cloudless  sky,  the  perfect  nights, 
sunlight  and  moonlight,  and  the  bracing  atmosphere  lulls  a  mortal  to  refretming 
slumber,  all  conspiring  to  charm  back  the  failing  strength  whose  departure  brings 
life's  heaviest  burdens. 

The  traveler,  the  tourist,  the  student,  and  the  curio  seeker  on  no  place  of  the  globe 
can  iiud  so  many  wonders  that  furnish  food  for  reflection  and  meditation.  It  is  the 
sportsman's  paradise.  In  the  cool  shade  of  the  stately  pines,  in  tbe  White  Moun- 
tains, where  the  crystal  water  bubbles  in  profusion  from  numerous  springs,  he  finds 
abundance  of  game,  such  as  deer,  antelope,  wild  turkey,  and  different  kinds  of  bear, 
while  all  kinds  of  small  game  are  met  with.  In  the  White  River  is  the  best  tishing 
in  the  West,  surrounded  by  stupendous  and  picturesque  mountain  scenery. 

Southeast  of  Holbrook  is  the  wonderful  petrified  forest,  the  strangest  natural 
wonder  on  the  face  of  the  earth,  and  northwest  of  Holbrook  the  Painted  Desert. 
All  over  the  country  are  found  prehistoric  ruins,  ineffaceable  monuments  of  civiliza- 
tion buried  in  the  gloom  of  the  silent  past.  Again  north  of  Holbrook  are  the  Moqni 
villages,  which  yearly  attract  hundreds  of  visitors  to  witness  the  "snake  dance," 
held  by  those  untutored  sons  of  the  wilderness  to  pacify  the  wrath  of  their  gods, 
thereby  insuring  the  return  of  rains  and  abundant  harvests  to  the  children  of  the 
Moquis. 

HOLBROOK. 

Holbrook  is  the  county  seat  of  Navajo  County,  and  is  located  on  the  Santa  Fe 
Pacific  Railroad,  about  250  miles  from  Albuquerque  and  635  miles  from  Los  Angeles, 
and  in  the  fertile  valley  of  the  Little  Colorado.  It  is  the  distributing  point  for 
northeastern  Arizona.  Immense  quantities  of  freight  move  out  from  here  in  every 
direction.  During  the  year  of  1897  about  600  cars  were  shipped  out  and  about  400 
received.  Four  stage  lines  start  irom  the  town,  one  going  to  Concho,  St.  John,  and 
Springerville,  and  into  New  Mexico,  one  to  Fort  Apache,  and  another  to  Heber  and 
the  Tonto  Banin,  and  one  to  Kerns  Canyon. 

Up  to  July  1  about  12,000  head  of  cattle  and  25,000  head  of  sheep  had  been  shipped 
this  season,  and  about  500,000  pounds  of  wool. 

It  is  the  supply  point  for  Apache  County  and  northern  Gila  County,  besides  Wood- 
ruff*, St.  Joseph,  Taylor,  Snowfiake,  Shumway,  Linden,  Pinedale,  lieber,  Showlow, 
Pine  top,  and  Fort  Apache. 

The  town  has  a  graded  school,  a  public  hall,  hotel,  and  several  restaurants,  and  all 
lines  of  business  are  well  represented.  An  elegant  court-house  and  jail  is  under 
construction,  the  stone  being  quarried  near  town  and  the  brick  made  within  a  block 
of  the  building.  The  structure  will  cost  $12,000  and  will  be  a  credit  to  northern 
Arizona. 
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Abont  7  miles  soatheast  of  the  town  the  Little  Colorado  River  flows  through  a 
large  basin,  passing  ont  at  the  lower  end  throngh  a  narrow  gorge.  By  building  a 
dam  about  200  feet  Jong  across  the  mouth  of  the  canyon,  a  reservoir  4  miles  long  and 
2  miles  wide,  with  an  average  depth  of  20  feet  would  be  created,  containing  enough 
water  to  reclaim  120,000  acres  of  choice  farming  lands.  The  cost  of  building  has 
been  estimated  by  a  competent  engineer  at  $83,000,  or  about  70  cents  per  acre.  Several 
other  places  present  natural  advantages  for  storing  water,  which  will  be  utilized  in 
a  few  years.  The  Little  Colorado  is  spanned  at  Uollirook  by  a  magnificent  wagon 
bridge.    Few  places  have  brighter  prospects  for  the  future  than  Holbrook. 

WINSLOW. 

Winslow  is  the  largest  town  in  the  county,  and  has  a  population  of  about  1,200. 
It  is  a  passenger  and  freight  division  of  the  Santa  Fe  Pacific  Railroad.  It  has  one 
of  the  finest  public  school  buildings  in  northern  Arizona,  a  magnificent  Harvey  House, 
and  depot,  roundhouse,  machine  shops,  railroad,  carpenter,  and  blacksmith  shops. 
It  has  several  first-class  hotels,  stores,  and  all  lines  of  business  are  well  represented. 
The  population  is  intelligent,  pushing,  and  energetic.  A  lar^e  number  of  houses  are 
under  construction,  building  stone  fe  close  at  hand,  and  brick  of  the  finest  quality 
IB  made  right  in  town.  Good  water  is  obtained  from  Clear  Creek  through  a  pipe 
line  4  miles  long.  Surrounding  the  town  are  several  well-improved  farms,  being 
watered  irom  Clear  Creek. 

The  railroad  employs  a  force  of  about  400  men  in  the  various  departments,  and 
their  pay  roll  aggregates  over  $30,000  per  month.  The  Farm  and  Fireside  Irrigation 
Company  are  now  at  work  completing  a  comprehensive  irrigation  system  which 
consists  of  damming  Canyon  Diablo  and  pounng  its  waters  into  Hoy  Lake.  Hoy 
Lake  itself  drains  a  large  scope  of  country.  Another  dam  will  be  built, at  Hoy  Lake, 
storing  enough  water  to  reclaim  15,000  acres  of  land.  The  water  from  here  will  be 
drawn  off  through  Jock's  Canyon,  and  a  diverting  dam  built  6  miles  from  Winslow, 
with  a  distributing  reservoir  2^  miles  from  town.  This  will  make  a  total  of  about 
15,00f)  acres  of  land  under  cultivation  in  and  about  Winslow,  and  possibilities  of 
greatly  increasing  the  acreage  in  the  future.  The  future  of  Winslow  is  bright  and  it 
promises  soon  to  become  the  largest  town  in  northern  Arizona. 

ST.  J08EPH. 

This  prosperous  little  hamlet  is  located  between  Holbrook  and  Winslow,  on  the 
Santa  1*0  Pacific  Railroad.  The  chief  occupation  is  agriculture;  about  500  acres  are 
under  cultivation.  Crops  of  all  kinds  are  raised ;  fruits  alse  do  well.  The  water  for 
irrigation  is  taken  from  the  Little  Colorado  River  in  a  ditch  9  miles  long,  with  5  miles 
of  laterals.  Between  Holbrook  and  St.  Joseph  is  an  immense  stone  quarry,  where 
Langtry  &  Son  hnve  a  large  force  of  men  at  work,  and  building  stone  is  shipped  to 
many  points  of  the  East  and  West. 

WOODRUFF. 

This  is  another  prosperous  little  town,  situated  about  12  miles  southeast  of  Hol- 
brook, on  the  Little  Colorado  River.  Five  miles  of  main  ditch  and  6  miles  of  laterals 
convey  and  distribute  the  water  to  their  tillable  lands.  A  bridge  is  being  constructed 
across  the  river  at  this  place.  The  soil  is  productive,  and  all  kinds  of  grain,  vege- 
tables, and  fruits  are  produced. 

SNOWFLAKK. 

Snowfiake  is  located  30  miles  south  of  Holbrook,  and  is  the  second  town  of  size  in 
the  county.  Its  population  is  about  1,000.  It  is  surrounded  by  an  exceedingly  fer- 
tile farming  country,  producing  all  kinds  of  cereals,  vegetables,  and  fruits.  The  town 
ift  handsomely  laid  out,  with  broad  streets  fringed  with  beautiful  shade  trees.  The 
thrift  of  the  population  is  amply  attested  by  the  numerous  elegant  brick  residences 
that  adorn  the  town,  and  the  well-cultivated  fields  surrounding  it. 

South  of  town  is  a  large  storage  reservoir  connected  with  a  chain  of  reservoirs  and 
ditches.  The  town  has  a  fine  church  building,  a  fine  schoolhonse,  graded  school,  a 
public  hall,  etc. 

TAYLOR. 

This  town  is  situated  about  3  miles  from  Snowfiake,  and  its  inhabitants  depend 
upon  agriculture.  The  town  is  growing  rapidly.  Snowfiake  and  Taylor  are  both 
irrigated  throngh  the  same  system  of  canals.  They  have  three  large  reservoirs  in 
use,  and  three  more  are  constructed,  but  the  necessary  feeders  have  not  yet  been 
completed ;  when  completed  the  system  will  water  about  23,000  acres.    The  length 
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of  the  main  canal  in  operation  at  present  is  25  miles  and  40  miles  of  laterals.    The 
water  is  taken  from  Silver  Creek  and  Showlow  Creek. 

8HUMWAY. 

About  10  miles  northeast  of  Snowflake  is  Shumway,  located  on  the  banks  of  Sil- 
ver Creek.  It  is  a  thrifty  village,  and  is  an  ideal  fruit  section.  At  this  place  is 
located  the  A.  C.  M.  I.  douring  mill,  which  is  doing  an  immense  business.* 


Nearly  30  miles  from  Snowflake  is  Pinetop,  a  village  clustered  among  the  stately 
pines,  on  the  crest  of  the  MogoUon  Mountains.  It  contains  two  sawmills,  and  sur- 
rounding, it  are  numerous  sheep  and  cattle  ranches.  Pinetop  and  vicinity  and  on 
south  to  the  White  River  furnishes  summering  places  for  tourists  and  sportsmen. 
Many  people  spend  weeks  at  a  time  camping  out  in  these  magnifioent  camping 
grounds. 

SHOWLOW. 

Twenty  miles  from  Snowflake  is  Showlow,  watered  by  the  Showlow  Creek.  The 
settlement  is  scattered  along  the  creek  for  several  miles.  It  is  one  of  the  most 
beautiful  spots  in,  the  country.  Several  fine  sheep  and  cattle  ranches  are  found  in 
this  vicinity. 

FORT  APACHE. 

One  hundred  miles  due  south  of  Hoi  brook,  on  the  White  River,  is  Fort  Apache,  a 
military  post  on  the  Apache  Indian  Reservation.  Several  companies  of  cavalry  are 
stationed  the^ e.  The  post  is  well  and  substantially  built,  and  is  one  of  the  most 
picturesque  spots  in  the  West. 

PINBDALB. 

Eighteen  miles  south  of  Snowflake  is  Pinedale.  It  has  a  sawmill  and  is  Bur- 
Tomided  by  numerous  farms.  Along  the  entire  range  of  the  MogoUon  Mountains 
splendid  crops  of  com  and  grain  are  raised  without  irrigation.  Numerous  sheep 
and  cattle  ranches  are  scattered  throughout  the  section  Linden  is  another  village 
near  Pinedale,  and  Heber  is  the  most  southwestern  town  in  the  county. 

IRRIGATION. 

Throughout  the  entire  county  are  reservoir  sites  which  at  a  small  cost  will  store 
water  for  irrigation  purposes.  All  over  the  county  are  dry  washes,  which  at  certain 
seasons  carry  an  immense  quantity  of  water,  and  when  apparently  dry  carry  a  heavy 
underflow.  A  submerged  dam  will  bring  the  underflow  to  the  surface  and  utilize 
it  during  all  seasons,  while  its  flood  water  can  be  stored  up  in  reservoirs.  There  are 
at  least  400,000  acres  of  land  which  can  be  reclaimed  in  this  way  at  a  very  low  cost. 

ThiH  land  will  produce  from  three  to  four  crops  of  alfalfa  each  year,  wheat,  barley, 
oats,  corn,  rye,  sugar  cane,  sugar  beets,  all  kinds  of  vegetables,  and  peaches,  pears, 
apples,  apricots,  plums,  prunes,  cherries,  and  all  kinds  of  berries.  It  is  an  ideal  cli- 
mate and  soil  for  the  production  of  sugar  beets.  There  is  plenty  of  room  for  6,000  to 
8,000  familioH.  The  land  consists  of  broad  valleys,  low  rolling  mesas,  and  mountains. 
The  northern  part  is  covered  with  magnificent  piues,  pinons,  oaks,  etc.  Coal  is 
extensively  mined  on  the  borders  of  Arizona  and  New  Mexico  and  sold  at  reasonable 
figures  along  the  railroad  line. 

EDUCATION. 

The  school  year  ending  June  30,  1898,  showed  855  children  of  school  age.  There 
were  fifteen  school  districts,  in  which  21  teachers  were  employed,  at  an  average  salary 
of  $67.10  per  mouth  for  male  teachers  and  $58. 12  per  month  for  female  teachers.  The 
average  ]en;^th  of  the  school  term  all  over  the  county  was  a  trifle  over  six  months. 
Of  the  teachers  in  the  county  10  are  graduates  from  normal  schools,  3  hold  educational 
diplomas,  11  first-grade  county  certificates,  and  7  second-grade  county  certificates. 

CHURCHES. 

There  are  eight  churches  in  the  county. 

PRESS. 

Two  newspapers  are  published  in  the  county,  the  Mail  at  Winslow  and  the  Argus 
at  Holbrook. 
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HOTELS. 

Ten  first-class  hotels  are  runDiDg  and  about  double  the  uumber  of  restaurants. 
There  are  only  nine  saloons  in  the  county. 

GENERAL  STATISTICS   AND   REMAKK8. 

The  population  for  the  year  ending  June,  1898,  was  about  5,000,  an  increase  of  about 
500  for  the  last  year.  The  value  of  the  taxable  property,  real  and  personal  and  mixed, 
was  assessed  at  $1,234 ,Ofil. 42,  while  the  actnal  valuation  is  estimated  at  $2,750,000. 
The  rate  of  taxation  is  $3.50  per  $100.  About  1,000  acres  of  land  were  reclaimed  last 
year,  while  work  is  now  in  progress  to  reclaim  about  20,000  more  diirlug  the  coming 
year.  Thi6  year  there  has  been  already  shipped  from  the  county  15,000  head  of  cattle, 
70,000  head  of  sheep,  and  1,000,000  pounds  of  wool.  Navajo  County  oft'ers  numerous 
advantages  to  the  home  seekei:  and  the  investor,  and  the  future  prospects  of  the 
"baby  county''  are  indeed  gratifying. 

PIMA  COUNTY. 

The  county  of  Pima  had  greater  prosperity  during  the  years  1897-98  than  for  any 
year  since  the  great  mining  excitement  incident  to  the  discovery  of  the  rich  silver 
mines  near  Tombstone  in  the  early  eighties.  One  of  the  chief  sources  of  this  pros- 
perity has  been  the  increased  demand  and,  consequently,  higher  price  for  cattle. 

Prime  steers  that  three  years  ago  would  not  bring  over  $10  or  $12  per  head  are  now 
readily  bringing  from  $18  to  $20,  and  all  lower  grades  of  cattle  are  bringing  corre- 
sponilingly  increased  prices.  Owing  to  the  low  prices  during  the  few  years  prior  to 
1b97-98  the  ranges  were  stocked  to  the  full  extent  of  the  food  supply,  but  the  recent 
demand  at  good  prices  has  induced  our  cattle  dealers  to  dispose  of  vast  herds  of  beef 
and  stock  cattle,  so  that  today  our  cattle  kings  not  only  have  large  bank  accounts 
by  the  sale  of  cattle,  but  also  have  better  ranges  than  for  years  past.  The  sale  of 
surplus  stock  has  lessened  the  consumption  of  range  pasturage,  and  left  the  stock  in 
the  vast  cattle  plains  of  Pima  County  with  a  much  better  food  supply,  which  with 
the  bountiful  rains  of  the  past  summer,  gives  the  promise  to  keep  up  for  some 
time  to  come.  The  ranges  to-day  are  covert  with  g^ass  knee  high,  whicn  will  more 
than  supply  the  stock  now  running  on  them  during  the  coming  winter  with  plenty 
of  food. 

The  reports  from  all  round-ups  are  that  the  past  season  has  been  bountiful  in 
calves,  and  therefore  the  prospects  for  a  large  stock  of  good  beef  cattle  for  the  coming 
years  are  better  than  they  have  ever  been  in  the  history  of  Pima  County,  and  that  is 
saying  a  great  deal,  as  Pima  County  has  always  been  famous  for  the  abundance  and 

Saality  of  its  beef  cattle,  la  the  past  yep.r  the  sale  of  stock  has  reached  the  unprece- 
ented  anjouut  of  $1,500,000,  and  enabled  our  stock  raisers  to  pay  off  their  debts, 
improve  their  buildings,  develop  water  by  digging  wells,  building  reservoirs  for 
impoanding  water,  andotherwise  increasing  their  facilities  for  producing  more  and 
better  cattle  at  less  expense  than  heretofore  on  the  same  ranges,  while  the  value  of 
ranges  has  increased  by  the  development  of  canals  where  cattle  could  not  thrive 
heretofore  for  want  of  sufficient  water.  There  is  no  industry  in  the  country  that 
gives  greater  promise  of  ample  and  early  rewards  than  the  raising  of  homed  stock. 

The  large  herds  of  horses  that  formerly  roamed  over  the  plains  of  Pima  County 
have  to  a  great  extent  disappeared  and  left  the  pasturage  to  homed  stock.  The 
reason  for  this  is  that  the  introduction  of  electricity  as  a  moror  power  for  street  cars, 
instead  of  horses,  and  the  universal  use  of  the  bicycle,  which  has  largely  taken  the 
place  of  private  and  public  conveyances  previously  drawn  by  horses,  has  relegated 
the  horse  to  the  background  to  such  an  extent  that  horse  raising  is  no  longer  a 
profitable  business. 

In  years  past  an  unbroken  horse  just  caught  on  the  range  would  bring  twice  as 
much  as  a  beef  steer,  and  it  cost  about  as  much  to  raise  a  steer  as  it  did  to  raise  a 
horse. 

But  the  reverse  is  the  case  now.  A  good  beef  animal  will  bring  thr«^e  or  four 
times  as  much  as  the  average  unbroken  horse.  Any  reasonable  amount  of  horses 
could  be  bought  to-day  for  from  $5  to  $6  per  head  running  on  the  ranges,  and  the 
choice  out  of  hundreds  could  be  bought  from  $10  to  $15  per  head.  'ITie  day  for  horse 
raising  is  past  in  Pima  County,  and  the  day  for  raising  good  beef  stock  is  in  its 
zenith. 

Considerable  attention  is  being  given  to  the  larger  production  of  sheep  in  the 
moantnin  ranges  than  heretofore,  ooth  on  accouut  of  the  higher  price  of  wool,  inci- 
dent to  the  passage  of  the  late  tariff  legislatioi;  by  Congress,  and  the  greater  demand 
for  mntton  as  an  article  of  food,  owing  to  the  increased  price  of  beef  cattle. 

The  great  mountain  ranges  of  Pima  County  are  especially  fitted  for  the  support  of 
immense  flocks  of  sheep ;  they  produce  large  quantities  of  the  most  nutritious  grasses. 


Digitized  by 


Google 


154  REPORT   OF   THE   GOVERNOR   OF   ARIZONA. 

which  are  not  as  accessible  to  the  larger  stock  as  to  sheep.  This  field  of  sheep 
industry  presents  a  decidedly  inviting  opportunity  for  the  employment  of  capital 
with  the  most  profitable  results.  This  is  e.specially  so  for  the  person  with  limited 
capital,  as  it  takes  much  less  capital  to  start  into  sbeep  raising  than  it  does  in  cattle 
raising,  while  the  returns  in  sheep  are  much  earlier  than  with  cattle. 

MIXES  AMD  MINIKO. 

While  silver  mining,  which  was  an  important  industry  and  source  of  profit  in  the 
county  of  Pima  in  the  past  years,  has  largely  decreased,  yet  there  are  a  number  of  sil- 
ver and  lead  properties  still  being  worked  at  a  profit,  while  gold  and  copper  mining 
has  more  than  doubled  in  the  past  year.  The  former  silver  miners  and  prospectors 
have  yielded  to  the  inevitable  in  the  fall  of  silver,  and  with  a  good  grace  turned  to 
the  development  of  the  immense  rich  gold  and  copper  bearing  ledges  and  veins  that 
abound  like  a  network  through  Pima  County. 

The  production  of  gold  has  perhaps  doubled  in  Pima  County  during  the  past  year, 
while  copper  has  maintained  a  good  second,  and  silver  and  lead. have  not  fallen  off, 
but  have  more  than  held  their  own  as  compared  with  the  previous  two  or  three  years. 

There  are  vast  deposits  of  iron,  marble,  lime,  and  onyx  in  Pima  County,  bat  none 
of  them  are  being  worked  to  any  extent  owing  to  the  cost  of  transportation  to  a 
market. 

There  are  now  at  least  250  gold,  copper,  silver,  and  lead  properties  being  worked 
to  a  profit  in  Pima  County,  as  compared  with  about  175  a  year  ago.  The  output  of 
gold  and  silver  bullion  and  placer  gold,  together  with  copper  and  lead,  during  the 
past  year  has  increased  from  about  $250,^  to  $400,000.  The  work  done  on  old 
properties  has  more  than  doubled  within  a  year,  while  the  large  number  of  new 
properties  opened  within  a  year  have  made  marked  progress  toward  paying  devel- 
opment. 

A  few  among  the  most  promising  new  properties  are  the  Rosemont  copper  plant, 
the  Columbia  silver  and  lead  plant,  and  the  Saginaw  gold,  silver,  and  lead  plant, 
the  latter  within  about  7  miles  of  Tucson.  All  of  these  properties  are  iu  a  most 
promising  condition  and  give  prospects  of  yielding  rich  returns  to  their  owners. 
There  ure  31  mills  representing  about  250  stamps,  several  concentrating  apd  cyanide 
plants,  and  4  smelters  now  in  successful  operation  in  Pima  County,  while  large 
amounts  of  high-grade  ores — gold,  silver,  and  copper— are  being  profitably  shipped 
to  outside  plants  for  treatment. 

Oro  Blanco,  Arivaca,  and  Gnigas  are  the  chief  gold-ore  mining  districts,  while 
Greaterville  and  the  Canada  del  Oro  Quijotoa  are  the  chief  gold  placer  districts. 
Oro  Blanco  and  Arivaca,  have  been  worked  ever  since  the  early  days  of  the  Spaniards. 
The  chiet  copper  districts  are  Ajo,  Washington  Camp,  Duquesne,  Rosemont,  and 
Twin  Bnttes,  while  silver  and  lead  are  found  in  nearly  every  mining  camp  in  the 
county  in  more  or  less  quantities.  There  is  scarcely  a  point  in  Pima  County  in  which 
gold,  silver,  copper,  or  lead  are  not  found,  and  frequently  all  of  these  metals  are 
found  in  payiug  quantities  in  the  same  locality. 

The  principal  seats  of  population  and  business  iu  Pima  County  are  Tucson  and 
Nogales. 

Tucson  is  perhaps  the  oldest  place  in  the  United  States  settled  by  Europeans  or  their 
descendants.  Santa  Fe,  N.  Mex.,  and  St.  Angustine.  Fla.,  dispute  precedence  with 
Tucson  as  to  early  settlement,  but  it  is  believfd  that  Tucson  is  the  oldest  uf  the  three 
early  Spanish  military  posts.  In  populaticm  Tucson  is  the  second  largest  city  in  Ari- 
zona, while  in  number  of  children  attending  the  schools,  it  outranks  for  population 
any  city  in  the  Territory.  Commercially  and  financially  it  leads  all  other  places  in 
Arizona.  The  banks  make  a  better  showing  than  those  of  any  other  place  in  the 
Territory.  The  combined  deposits  in  the  Tucson  banks  amount  to  over  half  a  million 
dollars,  the  exact  figures  being  $518,425.74,  nearly  as  much  as  deposited  in  all  the 
other  banks  of  the  Territory. 

The  cash  resourceH  of  the  Tucson  bank  on  May  last,  according  to  the  report  made 
to  the  comptroller,  was  $399,799,  while  the  national  bauks  in  Phoenix  and  Prescott 
combined,  only  showed  cash  resources  of  $402,030.  These  figures  show  the  financial 
stability  of  the  Tucson  people,  and  show  that  the  "  old  pueblo''  is  solid;  and  more, 
the  conditions  show  that  this  is  one  of  the  best  localities  for  business  in  the  Territory. 

The  wealth  of  Tucson  represents  the  steady  accumulation  of  the  merchants, 
mechanics,  and  shopmen.  No  outside  capital  has  ever  been  loaned  herO'for  any  kind 
of  improvements.  No  one  brought  any  money  when  they  came  to  Tucson ;  what  they 
DOW  have  was  made  in  Tucson.  The  public  records  show  but  a  small  percentage  of 
mortgages  on  record,  and  notices  of  sherifi^s'  sales  in  the  local  newspapers  are 
scarcely  ever  seen. 

The  increase  in  taxable  property  in  the  city  of  Tucson  for  1897  amounts  on  the  tax 
roll  to  $149,720. 

The  climate  for  healthfnlness  is  unsurpassed  in  the  world. 
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The  maohine  shops,  roandhoases,  freight  depot,  hotel,  and  offices  of  the  Southern 
Pacific  Railroad  for  the  division  of  the  long  stretch  between  El  Paso,  Tex.,  and 
Yuma,  on  the  border  of  California,  are  located  at  Tucson.  Almost  $80,000  a  month 
is  paid  in  wages  to  the  employees  of  the  company  on  this  division,  about  $60,000  of 
which  is  spent  in  Tucson,  and  goes  to  augment  the  monthly  transactions. 

The  mountain  town  of  Nogales,  on  the  international  line,  between  Mexico  and  the  < 
United  States,  is  a  wide-awake,  progressive  city,  that  has  ailvanced  as  much  in  busi- 
ness and  substantial  improvements  as  almost  any  point  in  the  Territory.  Until 
recently  the  town  of  Nogales  has  been  claimed  to  be  located  on  one  of  the  land 
^ante  which  bas  heretofore  stood  in  the  way  of  its  development,  but  the  recent 
decision  of  the  land  court  has  cleared  the  cloud  from  the  title  to  the  land  on  which 
it  stands,  and  the  effect  has  been  magical.  Substantial  and  costly  business  build- 
ings, commodious  and  comfortable  homes,  and  new  business  undertakings,  at  once 
sprang  into  existence,  and  Nogales  is  more  than  keeping  pace  with  the  advancing 
column  of  progress.  In  her  social  advantages,  churches,  schools,  and  other  evidences 
of  civilization,  Nogales  has  little  of  the  border  town,  but  much  of  the  cosmopolitan. 

PUBUC  SCHOOLS  OF  PIMA  COUNTY. 

The  first  law  for  establish  ina:  public  schools  in  Arizona  was  passed  in  1867.  It 
was  amended  by  the  law  of  18w  and  greatly  improved  by  the  law  of  1871. 

The  first  public  school  in  Pima  County,  and  probably  the  first  in  Arizona,  was 
opened  in  Tucson  the  snring  of  1869  with  an  enrollment  of  59  boys.  By  1872  the 
enrollment  had  increased  to  188  boys,  nearly  all  of  whom  were  of  Spanish  parentage. 
In  1872  the  first  public  school  for  ^irls  was  opened. 

In  1883  the  cit^v  of  Tucson  exhibited  its  claims  to  educational  leadership  by  secur- 
ing from  the  legislature  the  right  to  issue  bonds  to  the  amount  of  $40,000  to  erect  a 
modem  public  school  building,  the  first  in  the  Territory.  The  same  year  a  regular 
coarse  of  study  was  adopted,  the  school  arranged  in  grades  without  respect  to  sex, 
and  coeducation  was  started  on  its  work  in  the  old  pueblo. 

The  enumeration  of  school  children  in  this  district  has  risen  from  1,330  in  1885  to 
1,853  in  1897. 

Among  the  earliest  public  schools  outside  of  Tucson  were  those  of  Harshaw,  La 
Nona,  Tubac,  Oro  Blanco,  Arivaca,  Greaterville,  Calabasas,  San  Xavier,  Crittenden, 
and  Nogales.  During  1896-97  there  were  employed  in  Pima  County  42  dift'erent 
teachers  for  31  difierent  districts  for  periods  of  from  five  to  nine  months,  at  salaries 
from  $50  to  $125.  Of  the  teachers  employed  six  were  graduates  of  State  normal 
schools,  and  as  many  more  held  educational  diplomas  in  Arizona. 

The  average  school  for  the  entire  county  was  6^^  months.  The  schools  of  the 
connty  enroDed  1,833  pupils  out  of  a  census  enumeration  of  1,934.  Twenty-one 
schools  are  classed  as  primary  and  15  as  erammar  schools.  Of  the  pupils,  1,300 
attend  primary  schools  and  521  grammar  schools. 

The  district  of  San  Xavier,  with  2  teachers,  and  Nogales,  with  3  teachers,  are  the 
only  graded  schools  of  the  county  outside  of  Tucson. 

The  rate  of  county  taxation  for  school  purposes  for  1896-97  was  62  cents  on  $100. 
The  various  districts  have  been  able  to  accumulate  property  to  the  value  of  $87,960. 
During  the  school  year  there  was  received  by  the  treasurer  of  Pima  County  for  pub- 
lic schools  the  sum  of  $29,389.03,  of  which  $27,097.55  was  disbursed,  leaving  a  small 
balance  to  the  credit  of  the  fund. 

The  schools  of  the  city  of  Tucson  employ  12  grade  teachers  and  a  principal.  Dur- 
ing the  past  year  the  schools  have  been  further  graded  and  adjusted  to  a  course  of 
study  with  all  modem  requirements.  This  course  covers  a  period  of  eight  years,  and 
embraces  as  studies  spelling,  reading,  writing,  geography,  grammar,  composition, 
American  literature,  United  States  history,  oivilgovemmeut,  physiology  and  hygiene, 
geometry,  drawing,  and  vocal  music. 

The  cftmpletion  of  this  course  prepares  students  for  admission,  without  examina- 
tion, to  the  first  year  of  the  Territorial  Normal  School,  and  to  second  year  preparatory 
to  the  Territorial  University. 

According  to  the  plan  now  in  force  each  pupil  received  one  hour's  instruction  each 
week  in  drawing,  penmausbip,  and  music  under  special  teachers,  who  have  made 
carefnl  preparation  for  such  work.  For  the  coming  year  the  corps  of  teachers  is  a 
superior  one.  containing  eight  graduates  of  State  normal  schools  and  the  remainder 
graduates  or  well-known  institutions. 

At  least  three-fourths  of  all  pupils  in  attendance  can  speak  Spanish.  With  such 
an  opportunity  no  pupil  need  complete  a  course  without  having  acquired  a  working 
knowledge  of  this  beautiful  and  useful  lauffuage.  There  is  probably  no  climate  in 
the  worm  where  a  pupil  can  attend  school  with  so  little  reason  to  complain  of 
inclemency  of  the  weather.  The  school  buildings  are  large  and  commodious  and 
well  located,  and  furnished  with  many  of  the  best  and  latest  appliances.  We  have 
no  doubt  that  in  the  near  future  steps  will  be  taken  to  inaugurate,  in  connection 
with  the  public  schools  here,  kindergarten  and  manual-training  departments. 
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Eastern  people  who  desire  to  locate  in  or  near  the  cities  of  Arizona  will  find  onr 
schools  equal  or  superior  to  those  of  their  old  homes.  Those  who  wish  fuller  infor- 
mation in  regard  to  the  Tucson  schools  should  send  to  the  clerk  of  the  board  of 
school  trustees  for  the  annual  report. 

PRIVATE   SCHOOLS. 

Pupils. 

Academy  of  St.  Joseph's  at  Tucson 125 

Parochial  school  (Catholic),  Tucson 445 

Orphans'  Home  (Sisters  of  St.  Joseph),  Tucson 24 

Methodist  Seminary,  Nogales 70 

Other  private  schools  in  Tucson  ard  Nogales 40 

TUCSON  INDIAN   INDUSTRIAL  TRAINING  SCHOOL. 

The  Tucson  Indian  School,  which  is  situated  within  the  limits  of  Tucson,  is  sup- 
ported by  the  Presbyterian  Board  of  Home  Missions. 

Seventeen  acres  of  land  have  been  leased  from  the  city,  on  which  have  been 
erected  9  buildings  for  the  accommodation  of  the  teachers  and  pupils.  The  esti- 
mated value  of  the  school  property  is  $25,000.  Eleven  teachers  and  helpers  have 
charge  of  the  different  department  work.  The  chief  aim  of  the  schoolroom  work 
is  to  give  the  Indian  boys  and  girls  practical  knowledge  of  the  English  language. 
They  are  tanght  reading*  writing,  and  spelling,  United  States  history,  geography, 
arithmetic,  and  physiology.  Uoth  boys  and  girls  are  required  to  work  a  part  of 
each  day.  A  practical  knowledge  of  farming  by  irrigation  will  certainly  result  in 
good  to  the  Indians  of  this  section.  The  girls  are  taught  to  sew,  wash  and  iron, 
cook,  and  do  general  housework.  A  number  of  the  girls  are  also  taught  in  instra- 
mental  music.  The  school  farm  lies  in  the  Santa  Cruz  Valley  and  contains  42  acres, 
all  in  cultivation.  In  addition  to  this,  from  50  to  100  acres  are  rented  each  year  to  give 
employment  to  the  boys.  The  average  attendance  last  year  was  125—47  girls  and 
78  boys.  School  opened  in  September,  1897,  with  an  attendance  of  160  pupils. 
Frazier  S.  Hemdon  is  superintendent. 

CHURCHES. 

Catholi(s  Methodist,  Episcopal,  Congregational,  Presbyterian,  and  Baptist  denomi- 
nations all  have  churches  in  the  county.  The  Roman  Catholic  and  the  Episcopal 
churches,  of  the  several  denominations  having  the  most  wealth,  have  reared  most 
costly  edifices  of  worship.  San  Augustine's  Cathedral  in  Tucson  is  without  an  equal 
in  the  Territory.  It  was  erected  in  1896  at  a  cost  of  about  $40,000.  The  Catholics 
and  Methodists  predominate. 

SECRET  ORDERS. 

Masons  (including  blue  lodges,  chapters,  and  commanderies),  Odd  Fellows, 
Knights  of  Pythias,  Workmen,  Woodmen,  and  Good  Templars  flourish  in  the  various 
towns  of  the  county.  Within  the  past  year  the  Masonic  fraternity  has  erected  a 
fine  hall  in  Nogales.  The  same  order  iu  Tucson  has  a  magnifloeut  building  under 
way.  The  Workmen  have  been  particularly  prosperous  in  Tucson,  and  a  hall  is  now 
in  course  of  construction  that  will  cost  about  $25,000. 

BUILDING  AND  LOAN  ASSOCIATIONS. 

The  building  and  loan  associations,  two  in  Tucson  and  one  in  Nop^ales,  have,  done 
much  to  advance  the  prosperity  of  these  two  towns.  The  two  Tucson  associations 
are  probably  without  ]»eers  in  the  history  of  such  organizations.  They  have  been 
wisely  managed,  and  while  during  the  past  ten  years  probably  $175,000  has  been 
invested  in  buildings  the  amount  of  property  which  has  reverted  to  the  association 
will  not  exceed  7  per  cent,  and  this  property'  is  by  no  means  to  be  considered  a  bur- 
den, as  it  consists  of  desirable  residences,  for  which  there  is  a  constant  demand  at  a 
rental  more  than  sufficient  to  pay  interest,  insurance,  repairs,  etc. 


The  Citizen,  daily  and  weekly  (Republican),  Tucson;  Star,  daily  and  weekly 
(Democratic),  Tucson ;  La  Luz,  Spanish  weekly  ( Democratic),  Tucson;  Oasis,  weekly 
(Republican),  Nogales,  and  the  Border  Vidette,  weekly  (Democratic),  Nogales,  con- 
stitute the  press  of  the  county  at  present. 
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TAXABLE  WEALTH. 

All  sources: 

1898 $3,753,240 

1897 3,553,396 

Increase  over  last  year 199, 844 

WATER  SUPPLY. 

The  ruDnin^  bodies  of  water  are  the  Santa  Cruz  and  San  Pedro  rivers  and  the 
Pantann,  Rillito,  and  Sonorita  creeks.  Daring  the  rainy  season  immense  bodies  of 
water  flow  to  waste,  which,  if  impounded,  wonld  bring  thousands  of  acres  of  the 
most  fertile  land  in  the  world  under  cultivation.  In  any  of  the  valleys  and  on  the 
plains  where  flowing  water  can  not  be  found  the  same  can  be  reached  at  a  depth 
varying  from  10  to  600  feet. 

COUNTY  LANDS. 

Acres. 

Total  area ". 6,714,000 

Surveyed  lands 1,147,349 

Unsurveyed  lands 5,279,328 

Unappropriated  lands 6,426,677 

Reserved  lands 197,414 

Disposed  lands 89,909 

Twenty  per  cent  of  the  land  of  Pima  County  can  be  successfully  irrigated  and 
reclaimed  by  a  system  of  ditches,  snbdraiuage  pipes,  and  reservoirs  for  water  stor- 
age at  a  reasonable  ontlay,  and  201,420  acres  thus  added  to  the  cultivable  area  at  an 
average  cost  of  reclamation  of  $6  per  acre.  Wheat,  barley,  oats,  alfalfa,  hay,  com, 
sorghnio,  tobacco,  potatoes,  peas,  beans,  beets,  all  kinds  of  vegetables,  fruit,  etc.,  can 
be  prodnced  on  these  lands.  The  yield  of  wheat,  barley,  and  oats  will  be  from  35  to 
40  bnshels  per  acre,  corn  from  40  to  60  bushels,  hay  3  tons,  and  alfalfa  5  to  7  tourt. 

ORCHARDS. 

There  are  650  acres  of  land  devoted  to  orchards — jpeaches,  apricots,  nectarines, 
apples,  pears,  quinces,  figs,  pomegranates,  and  grapes  being  the  most  profitable  crops. 
Only  about  10  per  cent  of  the  present  fruit  product  is  produced  in  the  county. 

AGRICULTURE. 

The  Santa  Cruz  Valley,  which  extends  from  south  to  north  through  the  entire 
county,  was  undoubtedly  the  first  seat  of  agriculture  in  the  Territory  of  Arizona. 
The  old  settlements  of  Huebabi,  Tumacacori,  Tubac,  Tucson,  and  San  Francisco 
maintained  a  considerable  population  and  supplied  the  Spanish  military  post  with 
provisions  by  agriculture  in  tne  earliest  dawn  of  civilization  on  the  American  con- 
tinent, and  the  descendants  of  these  ^arly  producers,  augmented  by  more  recent 
settlers,  still  carry  on  a  successful  agriculture  at  all  these  points  and  at  many  new 
places,  until  agriculture  has  become  an  important  industry. 

For  more  than  three  hundred  and  fifty  years,  ever  since  the  Spanish  first  set  foot  in 
this  country,  crops  have  been  produced  in  the  Santa  Cruz  Valley  every  month  in  the 
year,  with  irrigation  and  without  a  particle  of  fertilizer  being  used,  and  still  the 
soil  is  rich  and  abundantly  productive,  and  the  soil  annually  grows  richer  from 
irrigation.    Two  crops  are  raised  on  the  same  land  each  year. 

Because  of  its  antiquity  there  are  a  great  many  places  of  interest  within  a  radios 
of  a  few  miles  of  Tucson — notably  the  San  Xavier  mission,  the  old  mission  church 
of  the  Escala  Pnra*  and  the  abandoned  Government  post.  Fort  Lowell,  and  the  for- 
tified hills  west  oi  the  town.  By  whom  or  by  what  race  the  fortifications  were 
built  is  not  known,  bat  their  lines  of  defense  are  still  plainly  visible.  Many  large 
rocks  having  an  eastern  face  are  covered  with  hieroglyphics  of  a  lost  race,  and  the 
riddle  has  yet  to  be  read.  For  many  miles  north  of  town  in  the  Santa  Cruz  Valley 
are  to  be  found  evidences  of  dead  cities.  The  plains  may  bear  no  mark  of  human 
oeonpation,  but  relics  of  the  past  are  unearthed  b^  a  little  labor.  Broken  pottery, 
ornaments,  household  utensils,  implements  of  agriculture  and  war,  are  common  to 
the  inquiring  mind  of  the  archepologist.  Bnried  urns  and  their  incinerated  treasures, 
perfect  as  tne  day  they  were  first  consigned  to  the  earth,  are  occasionally  to  be 
found.  The  whole  country  is  full  of  interest,  not  only  for  the  capitalist  and  the 
home  seeker,  but  for  men  of  leisure  in  search  of  recreation  and  the  invalid  in  search 
of  health. 
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PINAL  COUNTY. 

By  CommisBioner  Charles  D.  Reppy,  Florence. 

Pinal  County  daring  the  past  year  has  been  blessed  with  unusual  prosperity,  its 
assessed  valuation  showing  a  large  increase  over  the  preceding  year. 

TAXABLE  WEALTH. 

All  sources : 

1898 $1,629,783.29 

1897 1,602,314.20 

Increase  over  last  year , 27,469.09 

(For  particulars  see  board  of  equalization.) 

ORGANIZATION. 

Pinal  County  was  organized  in  1875  from  portions  of  Pima,  Maricopa,  and  Yavapai 
counties,  and  contains  an  area  of  5,338  square  miles,  or  3,435,520  acres,  one-third  of 
which  could  be  made  productive  by  the  systematic  storage  of  the  surplus  water  now 
runninff  to  waste.  Next  to  Maricopa  it  is  the  most  important  agricultural  county 
of  the  Territory.  It  is  traversed  ^m  east  to  west  by  the  Southern  Pacific  Railroad, 
and  a  branch  of  the  great  Santa  Fe  system  is  now  approaching  from  the  north.  The 
Southern  Pacific  is  also  building  in  this  direction  from  Tempo,  Mid  it  is  confidently 
believed  that  work  will  not  cease  until  the  Deer  Creek  coal  fields  are  reached  and 
connection  is  made  with  another  branch  of  that  road  running  from  Bowie  to  Globe 
and  now  completed  to  Geronimo. 

THE  COUNTY  SEAT. 

Florence,  the  county  seat,  contains  a  population  of  about  1,500^  but  with  the  com- 
pletion of  these  two  roads  and  the  Buttes  reservoir  no  city  in  Arizona  can  approaoh 
it  for  natural  advantages,  and  a  large  increase  in  population  will  follow.  Florence 
is  at  an  elevation  of  1,553  feet  above  sea  level,  situated  near  the  Gila  River,  26  miles 
northwest  of  the  railroad  station  at  Casa  Grande,  with  which  it  is  connected  by  an 
elegantly  equipped  daily  stage  line.  Going  and  coming  stages  run  by  the  old  Casa 
Grande  ruins,  and  passengers  are  allowed  a  short  time  to  inspect  them. 

There  are  manv  handsome  private  residences  in  Florence,  several  brick  stores,  good 
hotel,  graded  school  employing  four  teachers,  churches,  secret  societies,  commercial 
club,  the  Florence  Tribnne  (the  only  newspaper  in  the  county),  and  the  handsomest 
court-house  in  the  Territory.  Here  is  held  the  United  States  court  for  the  district 
composed  of  Gila,  Graham,  and  Pinal  counties.  The  streets  are  lined  with  shade 
trees,  which  impart  an  air  of  comfort  on  the  warmest  days. 

During  the  past  year  our  people  have  been  blessed  with  copious  rains,  plentv  of 
ass,  and  an  abundance  of  water  for  irrigation.  Under  the  Casa  Grande  Valley 
anal  the  amount  of  land  under  cultivation  has  been  increased  to  7,000  acres.  There 
are  24,400  acres  with  water  rights,  mostly  patented  lands.  A  large  acreage  was 
sown  to  wheat  this  year,  mostly  white  Australian,  and  as  the  yield  was  in  many 
cases  as  high  as  20  sacks  to  the  acre,  and  excellent  prices  were  obtained,  our  farmeiB 
are  prosperous. 

THE  DUTTE8  BE8ERV0IR. 

As  is  generally  the  case  throughout  the  entire  arid  region,  there  is  a  shortage  of 
water  during  a  few  days  in  the  summer  season,  and  to  secure  absolute  seoaril^T  it 
has  been  found  necessary  to  supplement  the  flow  of  water  in  the  rivers  by  building 
storage  reservoirs.  This  has  been  done  in  this  county  by  the  Casa  Grande  reservoir, 
which  covers  a  surface  of  1,600  acres,  with  an  average  depth  of  12  feet,  and  contains 
about  8,000  million  gallons  of  water. 

In  order  to  make  the  water  system  more  effective,  however,  it  will  be  necessary  to 
build  another  reservoir  in  the  Buttes,  12  miles  firom  Florence.  Capt.  W.  A.  Glassford, 
of  the  United  States  Army,  has  made  a  personal  examination  of  the  proposed  site, 
and  his  report  to  the  special  Senate  Committee  on  Irrigation  and  Reclamation  of 
Arid  Lands  is  well  worth  a  careful  perusal.  Other  eminent  engineers,  including  Mr. 
Arthur  P.  Davis,  of  the  United  States  Geological  Survey,  have  also  made  favorable 
reports.  The  report  of  Mr.  Davis  on  the  Buttes  reservoir^  which  was  published  as 
Senate  Document  No.  27,  Fifty-fourth  Congress,  second  session,  was  most  exhaustive. 
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He  expressed  himself  as  well  pleased  with  the  location,  and  recommends  that  the 
GoYemment  bnild  the  dam  and  workd  in  order  to  8ai>plj  water  in  unlimited  quanti- 
ties for  the  Indians  on  the  Sacaton  Reservation.  This  was  the  object  for  which  he 
was  sent  out,  bat  incidentally  the  work  will  be  of  great  benefit  to  our  county.  Mr. 
Davis's  report  concludes  as  follows : 

"The  plan  recommended,  therefore,  is  the  construction  of  a  storage  reservoir  at 
tiie  Buttes,  and  canal  and  distributaries  on  the  plan  indicated  previously  in  this 
report.  For  this  plan  an  appropriation  of  $2,244,000  shonld  be  made  immediately 
available,  and  authority  grant-ed  for  the  condemnation  of  right  of  way  when 
necessary.'' 

That  Mr.  Davis^s  recommendation  will  be  adopted  by  Congress  in  the  near  future 
is  almost  answered,  as  he  shows  plainly  that  the  Government  could  readily  recoup 
itself  for  the  expense  of  construction  by  adding  value  to  large  tracts  of  land  now 
worthless  and  by  rendering  the  Indians  self-supporting.  Mr.  Davis's  work  includes 
a  survey  of  Queen  Creek  reservoir  sit^,  of  which  he  says  (p.  53) : 

''The  Queen  project  offers  as  its  utmost  possibility  a  supply  of  water  barely  suflQ- 
dent  for  the  present  minimum  demands  of  the  Indian  reservation.  If  it  is  intended 
to  settle  any  considerable  number  of  Indians  on  the  reservation  other  than  those 
mentioned  in  this  report  (and  there  is  an  abundant  lield  of  land  for  that  purpose), 
or  if  the  present  Indians  grow  as  they  should  in  numbers  and  ability  to  cultivate 
larger  tracts,  then  an  additional  independent  water  supply  would  have  to  be  pro- 
vided by  the  relatively  more  expensive  way  of  pumrping.  The  cost  of  such  additional 
supply  would  be  somewhat  lees  than  the  estimates  for  pumping  would  indicate, 
because,  in  years  of  excessive  supply,  the  waters  of  Queen  Creek  would  be  made  to 
do  the  duty  and  the  running  expenses  of  pumping  saved.  The  table  shows  six  snch 
years  in  the  record  of  twenty-lour. 

"On  the  other  hand,  the  cost  of  storage  per  acre- foot  is  much  less  by  the  use  of  the 
Buttes  reservoir  than  by  the  Queen  Creek.  It  would  furnish  as  much  water  as  might 
be  desired  for  the  Indian  reservation  and  leave  a  large  surplus  to  be  sold  to  settlers 
on  Government  lands  under  the  canal  system.  It  seems  certain  that  it  will  some 
day  be  desirable  to  furnish  the  Indian  reservation  abont  20,000  acre>feet  of  water 
per  annvm.  Hiis  is  double  the  estimated  capacity  of  the  Queen  reservoir.  If  this 
amount  of  excess  were  furnished  by  pumping  from  wells  this  investigation  indicates 
that  the  entire  cost,  capitalizing  tbe  running  expenses  at  4  per  cent,  would  be  in 
the  neighborhood  ot  $1,000,000.  Double  this  sum  invested  in  the  Buttes  reservoir 
would  furnish  a  reliable  supply  of  seven  or  eight  times  as  much  water,  and  the 
supply  could  be  use<l  to  give  value  to  the  large  tract  of  Government  land  which  it 
would  serve,  and  the  Government  could  thus  reconp  itself  for  the  expense  of  con- 
stniction.  Therefore,  there  is  no  question  but  that  for  the  provision  of  this  qnantity 
of  water  the  construction  of  the  Buttes  reservoir  is  by  far  the  cheapest  method  in 
the  end.  Some  broad  questions  of  public  policy  are  also  involved  in  this  problem, 
and  deserve  serious  consideration.  These  two  reservoirs  are  great  natural  resources, 
and  it  is  to  the  public  interest  that  they,  together  with  the  public  lands  which  they 
would  water,  should  be  utilized  to  the' greatest  possible  extent.  A  broad  economy, 
therefore,  dictates  the  choice  of  the  Buttes  project,  and  the  Government  being  the 
owner  of  the  land  to  be  watered,  is  directly  interested  in  having  them  reclaimed  as 
economically  as  possible." 

POPUIJITION. 

The  population  of  the  county  by  tbe  last  census  was  4,251,  and  it  is  not  less  than 
5,500  at  this  time. 

MINES  AKD  MIXIKO. 

The  silver  mines  of  Pinal  Connty,  being  largely  low-grade  ore,  the  output  of  the 
white  metal  has  been  next  to  nothing  for  the  past  year,  the  present  price  being  so 
low  that  they  can  not  be  worked  with  a  protit.  The  Silver  King  is  an  exception, 
and  work  has  been  recently  started  up  on  this  property,  which  has  in  time  past  paid 
over  $2,000,000  in  dividends  to  stocknolders.  In  gold  mining,  however,  there  has 
been  considerable  activity  at  Mammoth,  Goldfield,  Mineral  Creek,  Ripsey,  and  other 
points,  and  the  bnllion  output  of  gold  for  the  year  has  been  about  $250,000.  The 
principal  mines  of  tbe  connty  are  the  Silver  King  and  the  Raymert  (both  silver  and 
each  with  20-stamp  mills),  the  Reyward  (copper),  and  the  following  gold  mines: 


Stamps. 

Mammoth 50 

Mammoth,  at  Goldfield 20 

Mohawk,  at  Mammoth 50 

Bnlldog,  at  Goldfield 10 

Reksom,  at  Mineral  Creek 5 


Stamps. 

Victoria,  south  of  Casa  Grande 10 

Mammon,  south  of  Casa  Grande 20 

Sonthem  Belle,  at  Catalinas 20 

Norman,  at  Ripsey 20 
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A  small  amount  of  placer  gold  has  been  taken  out  of  the  Catalinas  and  sold  in 
Tucson.  There  is  an  evidence  of  awakening  in  all  kinds  of  mining,  and  the  pros- 
pects for  the  coming  year  are  flattering. 

CA8A  GRANDE  RESERVOIR. 

The  reservoir  of  Casa  Grande  Valley  Canal  Company  is  the  largest  in  the  Terri- 
tory. It  is  situated  15  miles  southwest  of  Florence.  A  levee  of  earth  has  been 
thrown  up  across  a  depression  in  the  plain  14,000  feet  in  length,  125  feet  in  width  at 
the  bottom  and  25  feet  in  width  at  the  top,  2  to  1  slope  on  each  side,  and  an  average 
heieht  of  25  feet.  The  waste  is  regulated  by  three  cast-iron  pipes  3  feet  in  diameter, 
set  in  solid  masonry,  regulated  by  gates  and  tower.  This  reservoir  cost  $150,000  and 
supplies  water  for  6,000  acres. 

MBTEOROLOG IC  AL. 

The  Signal  Service  of  the  General  Government  maintained  a  station  at  Florence 
ft'om  1874  to  1882.  The  report  covering  a  period  from  July  1880  to  April  1882,  gives 
the  following  statistics,  which  may  be  given  as  a  safe  guide  for  the  prevailing^  tem- 
perature, which  varies  but  little  Arom  the  mean  temperature  given  during  the  series 
of  six  years : 


Month. 


1880. 

July 

August 

Sept  Amber 

Oc^ber 

November 

December 

1881. 

January  

February  

March 

April 

May 


Mean. 


I  Maxi-     Mini- 


Month. 


Mean. 


Maxi. 


86.6  I 
86.5  I 
81  I 
68 

52.1  ; 
50.0 


45.7 
54.7 
54.7 
69.1 
74.7 


111 
112  j 
107 

96 

8U 

77 


78 
85 


100 
104 


61 
60 
48 
32 
25 
27 


1881. 

June 

July 

August 

St'ptember 

October 

November 

December 

1882. 

January 

February 

March 

April 


83.7  I 

87.9 

84.5 

77.5 

67.4 

52.4 

52.2 


46.4 
49.5 
57.3 
62.1 


113 
112 
110 
103 
98 
80 
81 


79  I 
72  I 
92  I 
100 


Mini, 
mum. 


64 
62 
50 
36 
26 


23 

27 
25 


The  heat,  as  represented  in  the  above  table  dnring  the  months  of  June,  July,  and 
August,  is  nothing  like  as  unbearable  as  in  the  Eastern  States,  and  death  from  sun- 
stroke is  unknown.  In  fact,  during  a  residence  of  sixteen  years  in  Arizona,  the  writer 
has  only  known  two  people  to  be  overcome  by  the  heat,  and  they  recovered.  Their 
condition,  however,  was  more  the  result  of  whisky  than  heat. 

UNTOCCHED  BY  FROST. 

Orange  and  lemon  trees  require  slight  protection  dnring  the  winter  for  a  year  or 
two,  until  the  wood  is  sufficiently  hardened. 

While  it  is  a  popular  thing  for  one  to  say  that  he  is  *'not  here  for  his  health,"  it  is 
an  undisputed  fact  that  for  all  pulmonary  ailments  no  climate  is  equal  to  southern 
Arizona,  and  there  are  numbers  of  active,  industrious  citizens  with  but  one  lung,  who 
came  here  years  ago  expecting  to  live  but  a  few  weeks.  But  for  all  that  the  won- 
derful Casa  Grande  Valley  is  something  better  than  a  health  resort. 

PRODUCTS. 

The  waters  of  the  Gila  River  are  fresh  and  pure.  The  soil  contains  no  alkali ;  is  a 
a  deep,  rich,  gray  ash,  especially  adapted  to  the  growth  of  prune,  olive,  almond,  peach, 
fig,  pear,  apricot,  and  fruits  of  all  kinds,  which  pay  largely  on  the  investment.  It  is 
also  the  natural  home  of  alfalfa,  which  grows  in  the  most  prolific  manner.  The 
grape  does  exceptionally  well  in  this  valley,  and  wine  and  raisin  culture  is  destined 
to  become  a  prominent  industry.  Citrus  fruits  have  been  cultivated  to  a  limited 
extent.  There  are  a  number  of  orange  trees  in  the  neighborhood  of  Florence,  which 
bear  the  golden  fruit  each  year  without  protection,  and  a  few  date-palm  trees  are 
also  in  full  bearing.  The  season  is  from  six  weeks  to  two  months  earlier  than  sonth- 
ern  California,  which  gives  f^uit  growers  an  appreciated  advantage  in  the  early 
markets. 

The  absence  of  fogs  and  nightly  dews  is  a  formidable  obstacle  to  the  existence  of 
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the  destruotive  and  onsightly  scale  bug,  and  the  fmits  of  the  valley  are  all  bright 
and  clean.  All  the  agricultural  products  of  the  temperate  and  semitropio  zones  are 
easily  grown  here,  and  long  seasons  give  succession  of  crops  that  double  or  treble 
the  productive  value  of  the  land. 

PRICB  OF  LAND. 

Improved  lands  with  Government  title  and  water  right  can  be  bought  for  fipom 
$20  to  ^  per  acre,  according  to  location  and  improvements.  In  the  immediate 
neighborhood  and  to  the  south  of  Casa  Grande  ruins,  there  are  thousands  of  acres 
covered  with  a  heavy  growth  of  mesquite  timber  yet  open  to  settlement.  These  are 
among  the  choicest  lands  of  the  valley.  Water  in  inexhaustible  quantities  is  found 
at  a  depth  of  from  20  to  30  feet;  in  fact  a  river  seems  to  be  flowing  underneath. 
Here  is  a  splendid  opportunity  to  take  up  and  improve  land  with  a  pumping  sj'stem 
of  irrigation,  which  is  said  to  be  successful  on  small  tracts. 

However,  with  the  completion  of  the  Buttes  reservoir,  pumping  will  be  a  thing  of 
the  past,  and  it  is  only  mentioned  here  for  the  purpose  of  showing  that  it  can  be 
done,  and  to  magnify  the  further  fact  that  what  was  once  considered  an  uninhab- 
itable desert  is  in  truth  the  most  productive  land  on  the  globe,  and  that  there  is 
water  in  abundance  to  bring  every  foot  of  it  under  cultivation,  only  waiting  for  the 
magic  wand  of  capital  to  develop  it.  There  is  no  water-storage  system  of  the  Pacific 
coast  that  has  one-half  the  advantages  and  so  few  engineering  difficulties  as  the 
Buttes  reservoir.  Here  nature  has  built  the  abutments  in  overliving  rocks,  and  all 
that  is  left  for  man  to  do  is  to  put  in  the  head  gate,  the  bluffs  that  form  the  gorge 
being  only  separated  by  a  paltry  220  feet.  A  country  is  drained  through  this  canyon 
200  miles  square,  representing  40,000  square  miles,  or  larger  than  Maine  and  Massa- 
chusetts combined.  The  rainfall  is  sufficient  to  fill  this  reservoir  twice  a  year,  and 
the  land  to  be  brought  under  cultivation  is  practically  limitless.  This  may  read  like 
a  fairy  tale,  but  it  is  every  word  true,  and  has  been  verified  time  and  again. 

YAVAPAI  COUNTY. 

On  account  of  a  vacancy  in  the  office  of  commissioner  of  immigration  for  this 
county  in  1897, 1  contributed  a  very  hastily  prepared  and  rather  incomplete  report  as 
a  Bubbtitnte  for  said  officer. 

As  this  will  no  doubt  fall  into  the  hands  of  many  who  did  not  see  that  report,  and 
as  the  geographical  location  and  topographical  conditions  of  the  county  nave  not 
chauj^ed  in  the  least,  1  can  conceive  of  no  better  introduction  to  this  report  than  by 
quoting  from  that  of  last  year  pertaining  to  these  features  as  follows: 

*' Yavapai  County,  where  the  first  white  settlement  in  Arizona  was  made,  and 
where  the  seat  of  the  Territorial  government  was  first  established  with  any  degree 
of  permanency,  is  mainly  a  rugged  and  mountainous  country,  with  a  few  rich  and 
fertile  valleys  scattered  between  its  mountain  ranges.  The  lowest  elevation  in  the 
county  is  probably  1,200  feet  above  sea  level,  while  the  highest  peak,  Mount  Union, 
situated  about  12  miles  south  of  Prescott,  rises  to  an  altitude  of  10,000  feet.  There 
are  a  few  undulating  and  grassy  plains  or  mesas,  the  most  notable  bein^  Lonesome 
Valley,  east  of  Prescott,  some  20  miles  in  length  by  from  2  to  8  miles  wide;  a  mesa 
contiguous  to  Williamson  Valley,  a  large  plateau  east  of  Hell  Canyon,  and  quite  an 
extensive  area  of  desert  land  in  the  southwestern  part  of  the  county. 

''  The  native  grasses  which  grow  on  these  mesas  and  plains  fnrnish  an  abundant 
pasturage  for  cattle,  and  in  favorable  seasons  are  also  susceptible  of  being  mowed 
for  hay. 

''  Nearly  all  of  the  mountain  ranges  contain  precious  metals,  gold,  silver,  and  cop- 
per being  found  in  large  quantities,  the  mining  and  reduction  of  such  ores  forming 
one  of  the  principal  industries  of  the  county. 

''  Prescott  is  the  central  point  of  this  great  mining  region.'' 

OLIMATB. 

Yavapai  County,  as  well  as  a  great  portion  of  northern  Arizona,  is  possessed  of  a 
very  excellent  climate,  it  having  been  very  aptly  suid  to  have  "  the  best  all-the-year- 
ronnd  olimate  to  be  found  anywhere."  I  can  not  better  express  the  advantages  of 
this  than  by  quoting  a  recent  writer  on  the  subject  as  follows: 

"The  most  attractive  feature  of  this  part  of  Arizona  is  its  climate^  a  climate  that 
all  the  superlatives  in  the  language  can  not  do  Justice  to.  Distinctions  of  latitude 
and  altitude,  isothermal  lines — in  fact,  all  the  stock  in  trade  of  the  raeteorolo^st 
affords  no  methods  by  which  its  excellent  qualities  may  be  elucidated.  What  Italy 
miffht  be  from  a  climatic  standpoint,  if  freed  from  its  miasmatic  poisons,  northern 
Arusona  is.  On  no  other  portion  of  the  globe,  unless  it  be  the  high  plateau  of  the 
Himalayas  or  Andes,  can  such  a  flawless  climate  be  found.    The  altitude  is  just 
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saffioient  to  give  the  air  a  bracing  quality  without  subjecting  it  to  a  rarifioation 
that  necessitates  any  overtaxing  of  the  lungs.  The  wonderful  clearness  of  the 
atmosphere  is  a  subject  of  constant  comment  from  all  unacquainted  with  its  peculi- 
arities. Its  clearness  in  the  matter  of  vision  is  most  deceptive.  Objects  30  and  40 
miles  distant  are  seen  with  a  clearness  of  outline  and  perspective  that  a  good  field 

flaHS  could  not  develop  at  a  distance  of  less  than  10  miles  on  either  the  racitio  or 
tlautic  coasts. 

**  While  other  portions  of  the  Territory  are  subjected  to  extreme  heat  and  cold,  the 
climate  of  this  section  in  this  respect  is  most  equable — its  average  annual  mean  tem- 
perature, as  shown  by  the  records  of  the  United  States  Signal  Service  offices  at 
Whipple  Barracks,  Date  Creek,  Wickenburg,  aud  Fort  Verde  for  a  period  of  ten 
years,  being  but  a  fraction  under  58  F.,  the  climate  in  this  respect  being  identical 
with  that  of  southern  California. 

**  But  while  the  mean  annual  temperature  of  southern  California  and  Arizona  are 
so  similar,  there  are  other  factors  wnich  combine  to  make  the  climates  of  the  two 
sections  almost  diametrically  opposite.  The  atmosphere  of  southern  California, 
heavily  charged  with  moisture,  is,  during  times  of  high  temperature,  close  and  oppres- 
sive, causing  respiration  to  be  laborious,  while  the  entire  system  seems  to  be  suA'er- 
ing  from  exhaustion  and  lassitude  after  the  slightest  mental  or  physical  exertion. 
In  the  months  of  lower  temperature  the  superabundant  moisture  is  still  more  dis- 
agreeably felt  in  the  form  of  fogs,  during  the  prevalence  of  which  an  universal  intiu- 
enza  seems  to  rule  so  supremely  as  to  exclude  from  consideration  all  the  other  *  ills 
that  flesh  is  heir  to.'  In  northern  Arizona  how  different  are  the  climatological  con- 
ditions presented  in  this  respect.  A  dry,  rarefied  atmosphere,  filled  with  oxygen 
and  ozone,  prevails  throughout  the  year,  and  endows  one  with  renewed  vitality  at 
each  inhalation.  The  waste  and  refuse  tissue  is,  through  its  agency,  eliminated  from 
the  system  with  a  rapidity  unknown  where  the  air  is  more  humid,  the  result  being 
greater  mental  and  physical  vigor  and  increased  ability  to  sustain  longer  protracted 
continuity  of  thought  or  more  manual  eiforts.'' 

QUARTZ  MINING. 

While  the  past  year  has  seen  no  new  mining  enterprises  of  any  magnitude  inaugu- 
rated in  this  county,  the  mining  interests  continue  prosperous.  All  of  the  properties 
mentioned  in  this  report  for  last  year  have  added  to  their  machinery  as  well  as  to 
their  development  work.  The  shaft  of  the  Congress  mine  has  been  extended  to  a 
depth  of  1,850  feet,  or  150  feet  deeper  than  it  was  one  year  ago,  with  the  most  sprati- 
fying  results.  A  large  amount  of  new  machinery  has  been  added  to  the  United  Verde 
mines  at  Jerome,  and  the  output  of  the  property  has  been  proportionately  increased. 

A  new  mine  which  has  come  into  considerable  prominence  during  the  year  is  the 
Crown  Pointy  near  the  Hassayampa,  just  below  the  site  of  the  Walnut  Grove  Water 
Storage  Company ^s  dam.  It  has  oeen  opened  up  to  a  depth  of  nearly  300  feet,  show- 
ing a  ledge  of  an  average  of  about  4  feet  in  width,  and  nne  ore  bodies  of  hi^h-grade 
gold  ore.  Arrangements  were  just  about  consummated  for  erecting  machmeiy  on 
the  property  for  the  reduction  of  ore  when  the  war  with  Spain  was  declared,  and  the 
superintendent,  who  is  one  of  its  owners  as  well,  Alex.  O.  Brodie,  accepted  a  com- 
mission as  major  in  the  First  United  States  Volunteer  Cavalry  Regiment,  known  as 
"The  Rough  Riders,^'  when  operations  in  the  mine  were  suspended,  and  it  has  remained 
inactive  ever  since. 

There  are  now  in  the  county  34  stamp  mills,  for  the  reduction  of  gold  ores,  with 
over  400  stamps,  and  several  plants  are  now  in  course  of  construction. 

Among  the  most  prominent  mining  properties  in  the  connty  are  the  following,  five 
in  number:  The  United  Verde  Copper  Company^s  group,  located  at  Jerome,  28  miles 
northeasterly  from  Presoott.  This  is  not  only  the  largest  property  in  Arizona,  but 
ranks  among  the  largest  in  the  world.  While  the  ore  is  copper,  it  contains  a  laroe 
per  cent  of  both  gold  and  silver,  and  the  value  of  either  of  the  three  metals  in  tbe 
ore,  it  is  said,  is  sufficient  to  pay  a  handsome  profit  for  mining,  were  the  others 
excluded.  Exact  statistics  in  regard  to  its  output  are  not  obtainable,  but  a  close 
approximation  places  it  at  between  30,000,000  and  40,000,000  pounds  of  copper  per 
year,  the  value  of  the  daily  product  being  from  $20,000  to  $25,000,  or  from  $7,000,000 
to  $9,000,000  per  annum.  While  the  company  has  on  its  pay  roll  between  700  and 
800  men  employed  in  various  capacities,  the  number  actually  employed  in  mining 
does  not  exceed  25  men.  This  number  of  men  remove  from  its  place  where  nature 
has  stored  it  the  ore  from  which  the  above  values  are  extracted.  Additions  are 
constantly  being  made  to  the  plant  for  the  reduction  of  the  ore. 

The  Congress  is  a  notable  gold  mine,  located  52  miles  southwest  of  Prescott.  It  is 
developed  to  a  depth  of  1,850  feet,  has  a  40-stamp  mill  in  operation,  besides  a  larjre 
roasting  and  cyanide  plant,  the  latter  being  used  exclusively  in  the  treatment  of  the 
tailings  from  the  mill,  and  the  product  of  the  mill  is  shipped  in  the  form  of  concen- 
trates. 
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Forty  miles  Houth  of  Fresco tt,  in  the  firadshaw  Mountains,  is  the  Crowned  Kin^ 
mine,  a  gold  property  developed  to  a  depth  of  500  feet,  which,  with  a  lO-stanip  mill, 
adds  in  round  numbers  $25,000  per  month  to  the  circulating  medium  of  the  country, 
of  which  $10,000  is  apportioned  to  the  stockholders  in  dividends. 

Twenty  miles  easterly  from  Presoott  is  the  McCabe  mine,  developed  to  a  depth  of 
500  feet,  with  a  lO-stamp  mill,  producing  away  up  in  the  thousands,  just  how  much 
being  known  only  to  the  three  owners. 

Two  miles  from  the  MeCabe  iH  the  Little  Jessie,  also  developed  to  the  same  depth 
as  the  above,  which  has  produced  about  $500,000  and  is  still  in  operation. 

All  of  the  above  properties  have  furnished  tbeir  own  capital  for  their  development 
and  not  a  dollar  bus  been  put  in  them  toward  the  development  work  except  wliat 
has  been  taken  from  them.  These  properties  are  specially  mentioned  as  showing 
the  possibilities  of  the  county.  Numerous  others  could  be  cited  which  are  doing  the 
same  thing  in  a  smaller  way,  being  yet  in  their  infancy  and  not  having  attained  the 
proportions  of  development  work  as  those  named,  but  with  equal  possibilities  of 
protit.  There  are  scores  of  others  too  which  only  need  the  magic  touch  of  capital 
to  be  made  to  yield  bandsome  dividends  to  the  investor,  and  still  other  numerous 
and  promising  prospects,  in  which  the  game  of  chance,  which  enters  more  or  less 
into  all  the  business  affairs  of  the  world,  exists,  but  favorable  to  gain  rather  than 
loss. 

Among  the  very  desirable  features  connected  with  mining  in  this  county  is  the 
comparative  abundance  of  wood  and  water  to  be  found  contiguous  to  nearly  every 
mining  district,  together  with  the  mildness  of  the  climate,  which  makes  it  possible 
to  engage  in  this  industry  the  entire  year,  and  no  loss  is  entailed  by  inclement  weather 
or  rigorous  winters. 

An  important  fact  connected  with  mining  is  that  every  prominent  property  in  the 
county  in  active  operation  has  been  opened  up  without  the  aid  of  outside  capital 
and  has  paid  for  its  own  development.  From  the  very  first  discovery  of  gold  in  the 
county,  in  1863,  it  has  been  a  constant  and  steady  producer  of  this  precious  metal, 
while  during  the  latter  years  it  has  attained  very  prominent  rank  as  a  copper 
producer. 

PLACER  MINING. 

Several  hundred  men  are  constantly  engaged  in  placer  mining  in  numerous  gulches 
and  along  many  of  the  larger  streams  m  the  county.  To  estimate  even  approxi- 
mately the  amount  of  gold  taken  out  by  them  is  impossible  without  considerable 
investigation,  as  they  trade  it  off  to  merchants  for  supplies,  sell  it  to  banks,  ship  by 
mail  and  express,  and  dispose  of  it  in  various  ways.  It  is  not  an  unusual  circum- 
stance though  for  a  retail  merchant  of  Prescott  to  buy  $2,000  per  month,  and  fVora 
that  up  to  1^,000.  These  placer  miners  secure  the  gold  f^om  the  gravel  by  washing 
it  in  a  rocker  and  by  dry-washing  process  in  dry  seasons.  The  best  evidence  that 
good  wages  are  made  by  those  engaged  in  this  work  is  the  fact  that  they  continue 
year  after  year  in  the  business,  preferring  it  to  working  for  wages. 

The  section  where  the  greatest  number  of  men  are  engaged  in  plaoer  mining  is  the 
Weaver  mining  distsict.  at  the  southeasterly  base  of  Rich  Hill,  50  miles  from  Pres- 
oott, there  being  from  90  to  40,  mostly  Mexicans,  constantly  at  work  there  within 
a  radins  of  2  miles,  and  the  aggregate  amount  taken  out  by  them  is  estimated  at 
from  $2,000  to  $4,000  per  month,  depending  largely  on  the  water  supply  for  sluicing 
and  washing. 

It  was  on  the  summit  of  Rich  Hill,  in  1864,  that  over  $500,000  in  coarse  gold  and 
nnggets  were  taken  from  an  area  covering  about  an  acre  of  ground.  Nuggets  are 
occasionally  found  yet  on  the  sides  of  this  mountain  var,>  ing  in  vaLte  from  qj2  up  to 
$20.  An  estimate  of  the  value  of  placer  gold  taken  from  that  section  may  be  formed 
when  it  is  stated  that  placer  minmg  has  been  going  on  there  for  over  thirty  years 
without  any  i>erceptible  diminution  of  quantities. 

What  ik  true  of  the  above  section  is  also  true  of  plaoer  mining  on  Lynx  Creek, 
vrhere  the  first  party  of  white  men  to  reach  this  section  in  1863  engaged  in  this 
work.  While  men  have  been  engaged  there  ever  since  in  this  occupation  they  are 
fewer  in  number. 

On  the  last  above-named  stream,  8  miles  from  Prescott,  is  an  area  of  placer  ground 
<H>iitaining  several  hundred  acres,  which  is  owned  by  an  English  syndicate,  and  on 
which  an  oxtennive  hydraulic  plant  has  been  placed,  consisting  of  ditches,  flumes, 
pipe,  reservoir,  and  two  hydraulic  giants.  Owing  to  the  scarcity  of  water  they  are 
unable  to  use  these  giants,  except  for  a  very  brief  period  each  spring,  when  the 
melting  snows  in  the  mountains  furnish  a  supply  of  water,  and  the  results  obtained 
at  these  periods  are  remarkably  satisfactory. 

During  the  present  year  the  Sterling  Placer  Company,  a  corporation  composed  of 
Kaatem  capitalists,  has  acquired  title  to  large  placer  fields  in  Walnut  Grove  dis- 
trict and  have  placed  200  tons  of  machinery  on  the  ground,  consisting  of  a  steam 
shovel  for  handling  the  gravel  and  appliances  for  Having  the  gold  in  it.    This 
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machiDery  is  being  put  in  place  and  its  operation  is  anxiously  awaited,  as  the  prob- 
lem of  extracting  the  gold  from  the  immense  areas  of  placer  grounds  which  are 
found  in  the  county  has  not  yet  been  satisfactorily  solved  owing  to  the  scarcity  of 
water. 

A  machine  which  will  successfully  separate  the  gold  trovoi  the  gravel,  at  a  profit, 
with  the  use  of  only  a  comparatively  small  amount  of  water,  should  prove  a  fortune 
to  its  inventor,  as  there  are  thousands  of  acres  of  placer  ground  in  Arizona  which 
are  rich  in  gold  and  only  lack  the  facilities  for  separating  it  from  the  gravel. 

TRANSPORTATION. 

The  county  enjoys  excellent  transportation  facilities,  as  such  are  considered  in  a 
sparsely  settled  section  of  the  western  countrjr.  The  Santa  Fe,  Prescott  and  Phoenix 
Railroad  extends  from  Ash  Fork,  within  a  mile  of  the  northern  boundary  line  of  the 
county  to  the  southern  line  of  the  county  near  Wickenburg,  a  distance  of  about  140 
miles,  thence  to  Phusnix,  in  Maricopa  County,  its  total  length  being  196  miles.  The 
general  offices  and  shops  of  the  company  are  located  at  Prescott. 

Durina;  the  past  year  a  branch  of  the  road  called  the  Prescott  and  Ea*stem  has 
been  under  construction  from  Prescott  to  Mayer,  a  distance  of  28  miles.  The  grad- 
ing of  this  line  is  nearing  completion,  and  \5  miles  of  the  track  have  been  laid. 
The  road  will  be  completed  and  in  operation  by  October  1  of  the  present  year.  This 
road  penetrates  one  of  the  richest  mining  sections  of  the  county,  and  its  terminns  is 
right  at  the  celebrated  Big  Bug  onyx  mines.  The  Big  Bug,  Chaparral,  and  Agua 
Fria  mining  districts  are  directly  contiguous  to  the  road,  while  just  south  of  its 
terminns  is  the  Bumble  Bee  and  Black  Canyon  districts,  and  to  the  southeast  the 
Squaw  Peak.  Its  construction  also  makes  a  saving  of  28  miles  in  wagon  freighting 
from  all  the  mines  of  the  Bradshaw  country. 

The  United  Verde  and  Pacific,  a  narrow-gauge  railroad,  28  miles  in  length,  extends 
from  Jerome  Junction,  18  miles  north  of  Prescott,  to  Jerome.  This  road  was  built 
by  W.  A.  Clark,  principal  owner  of  the  United  Verde  mines,  for  the  transportation 
of  supplies  for  the  above  mines  and  mining  camp  and  for  the  product  of  the  same. 
The  traffic  furnished  by  the  mine  alone  is  sufficient  to  pay  a  good  interest  on  the 
investment,  although  the  road  for  about  one-half  of  its  length  is  constructed  over 
a  precipitous  mountain  country. 

The  Congress  Gold  Company  also  has  a  line  extending  from  Congress  Junction,  on 
the  Santa  Fe,  Prescott  and  Phoenix  Railroad,  a  distance  of  3  miles,  to  its  mining 
camp  at  Congress.  Like  the  last-named  road  above,  this  one  was  built  exclusively 
for  tne  traffic  furnished  by  the  company's  mine  and  is  operated  with  special  reference 
for  its  accommodation. 

Stage  lines  run  from  Prescott,  or  from  some  other  railway  point,  to  every  part  of 
the  country  not  reached  by  railroad  connection,  thus  giving  good  mail  facilities  as 
well  as  making  every  inhabited  section  of  the  county  easy  of  access. 

AGRICULTURB. 

The  principal  agricultural  valley  of  the  county  is  the  Verde,  so  called  from  the 
name  of  the  river  flowing  through  it.  There  are  several  small  irrigating  ditches, 
built  and  owned  mostly  by  the  owners  of  the  land  irrigated  by  them.  Wheat,  com, 
oats,  and  barley  produce  bountifully  and  alfalfa  grows  luxuriantly,  from  four  to  five 
crops  of  the  latter  being  harvested  each  year.  There  are  two  small  mills  in  the 
valley  which  produce  an  excellent  quality  of  com  meal;  but  the  farmers,  as  well  as 
aU  residents;  import  all  the  flour  consumed,  and  it  seems  as  though  a  flouring  mill 
located  at  a  convenient  part  of  the  valley  would  be  a  paying  investment  to  the  party 
who  would  build  it,  besides  being  of  great  benefit  to  farmers  by  stimulating  wheat 
growing. 

The  town  of  Jerome,  containing  a  population  of  about  2,000,  is  located  within  2 
miles  of  the  northerly  end  of  the  valley,  and  would  afford  a  market  for  a  considerable 
portion  of  the  product  of  the  enterprise,  while  Cherry  Creek,  Agua  Fria,  Big  Bug, 
and  Chaparral  mining  districts  are  scarcely  less  remote  from  the  valley  than  irom 
Prescott,  the  base  of  all  their  supplies,  including  flour.  The  railroad  to  Jerome 
would  also  furnish  an  outlet  to  any  surplus  which  could  not  be  marketed  at  more 
convenient  points. 

Other  smaller  valleys  are  Agua  Fria,  Big  and  Little  Chino,  Williamson,  Skull, 
Thompson,  Kirkland,  Santa  Maria,  Walnut  Creek,  W^alnut  Grove,  Peoples,  and  Miller, 
each  of  which  contains  a  limited  population  engaged  in  agricultural  pursuits.  The 
possibilities  of  some  of  these,  notably  Big  Chino  and  Williamson  valleys,  are  of  con- 
siderable magnitude  if  water-storage  systems  were  inaugurated.  Much  of  the  land 
embraced  in  the  mesas  and  plateaus  of  the  county  could  also  be  made  highly  pro- 
ductive by  irrigation,  which  can  only  be  accomplished  through  a  system  of  water- 
storage  reservoirs. 
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RESERVOIRS. 

No  progress  whatever  bas  been  made  during  the  past  year  toward  the  construction 
of  water-storage  reservoirs,  though  it  is  conceded  that  no  considerable  progress  can 
be  made  io  the  matter  of  opening  up  new  fields  of  agriculture  except  in  this  way. 
Several  reservoir  sites  have  been  located  which  would  afford  an  abundance  of  water 
for  irrigating  fertile  lands,  but  the  capital  to  push  the  reservoirs  through  to  com- 
pletion has  oeen  lacking.  Hence  the  water  that  would  convert  a  desert  into  a 
paradise  of  beauty  and  wealth  is  permitted  to  go  to  waste,  and  land  upon  which 
thousands  of  settlers  could  make  good,  comfortable  homes  remains  uncultivated  and 
nnjproductive. 

Even  the  rebuilding  of  the  Walnut  Grove  water-storage  dam  seems  as  remotely 
in  the  future  as  it  did  One  year  ago,  although  the  company  still  maintains  its  title  to 
its  location  by  doing  the  annual  assessment  work,  costing  several  thousand  dollars. 
The  purpose  of  the  company  is  to  build  a  dam  for  the  storage  of  water  to  be  used  for 
hydraulic  mining  and  irrigation,  with  the  additional  possible  and  probable  use  of 
generating  electricity  for  motive  power  for  mining  enterprises. 

Another  site  for  a  water-storage  dam  has  been  located  and  preliminary  surveys 
for  canals  have  been  made  on  Date  Creek,  within  10  miles  of  the  Congress  mine. 
Thoosands  of  acres  of  as  fertile  lands  as  can  be  found  anywhere  can  be  brought 
nnder  cultivation  by  irrigation  fh>m  water  ftom  this  dam,  and  the  enterprise  only 
lacks  capital  to  carry  it  to  a  successful  culmination. 

Another  prominent  site  for  a  water-storage  reservoir,  and  one  which  has  attracted 
considerable  attention  of  late,  is  in  Big  Chino  valley,  which  could  be  utilized  in  the 
irrigation  of  a  very  large  section  of  fertile  lands. 

LIVE  STOCK. 

Next  in  importance  to  mining  is  the  live-stock  industry  of  the  county.  While 
overcrowding  of  the  ranges  and  the  low  prices  which  obtained  for  a  number  of  years 
were  disastrous  to  this  industry,  the  past  year,  as  well  as  the  one  preceding  it,  have 
been  very  prosperous  years.  Stockmen  have  obtained  good  prices  for  the  products 
of  their  ranges,  while  a  copious  rainfall  has  produced  good  grazing,  and  shipments 
during  this  year  have  been  quite  heavy,  at  the  same  time  leaving  the  ranges  still 
well  stocked,  as  will  be  seen  by  reference  to  the  abstract  of  taxable  property. 

GAME. 

Game  abounds  in  many  localities,  such  as  bear,  deer,  turkey,  quail,  etc.  Good 
tront  fishing  can  be  found  in  many  of  the  mountain  streams. 

CITIEa. 

Prescott,  the  county  seat,  containing  a  population  of  about  3,000,  is  beautifully 
located  in  the  valley  of  Granite  Creek,  at  an  altitude  of  5,000  feet,  and  is  sur- 
rounded on  all  sides,  except  a  narrow  pass  to  the  north,  by  a  succession  of  moun- 
tains rising  to  altitudes  of  from  7,000  to  10,000  feet.  It  is  the  base  of  supplies  for 
most  of  the  mining  camps  surrounding  it.  Goo<l  paying  mines  are  located  within 
4  miles  of  the  town.  Lnlike  many  of  the  Southwestern  towns,  the  population  is 
almost  exclusively  American.  The  streets  are  lighted  with  electricity,  while  this 
iUuminant  is  also  extensively  used  in  business  houses  and  private  residences. 

The  town  contains  two  public-school  buildings,  in  which  are  employed  nine  teach- 
ers, one  of  whom  is  engaged  in  kindergarten  work,  supported  by  the  public  funds. 

There  are  5  churches,  as  follows:  The  Methodist  Episcopal,  Methodist  Episcopal 
South,  Congregational,  Baptist,  Episcopal,  and  Catholic.  Two  daily  papers,  one 
Republican  and  one  Democratic,  are  published  in  the  town.  An  ice  factory,  steam 
laundry,  3  bottling  works,  2  planing  mills,  2  telephone  exchanges,  2  banks,  and  6 
hotels  are  also  contained  in  tne  town,  and  parties  are  now  contemplating  the  erec- 
tion of  a  brewery. 

The  Santa  Fe,  Prescott  and  Phcenix  Railroad,  extending  from  Ash  Fork,  on  tlie 
Santa  Fe  system,  60  miles  north,  to  Phcenix,  the  capital  of  the  Territory,  140  miles 
south,  runs  through  the  town. 

TOWNS. 

The  otherprincipal  towns  in  the  county  are  Jerome,  Congress,  Ash  Fork,  and 
Seligman.  Tne  latter  two  are  located  on  the  Santa  Fe  Pacific  Railroad,  Ash  Fork 
being  the  connecting  point  of  the  road  with  the  Santa  Fe,  Prescott  and  Phicnix, 
and  Beligman  was  formerly  the  northern  terminus  of  the  Prescott  and  Arizona 
Central  Railroad  during  its  existence,  but  when  the  road  ceased  operation  in  1893, 
became  almost  deserted.    During  the  past  year  it  has  again  grown  into  considerable 


Digitized  by  V^OOQ  IC 


166  REPORT   OP   THE   GOVERNOR   OF   ARIZONA. 

importance  thron^rh  the  building  there  of  a  large  water-storage  reservoir  by  the 
Santa  Fe  Pacific  Company  and  by  the  establishing  there  of  division  heailqnarters 
of  the  road.  The  constrnction  of  the  Prescott  and  Eastern  Railroad  has  already 
resulted  in  the  starting  of  the  town  called  Mayer,  at  its  terminus  in  Big  Bn^  dis- 
trict, which  is  destined  to  become  one  of  considerable  importance,  as  the  building  of 
this  road  makes  a  large  area  of  territory  as  well  as  many  important  mining  camps 
tributary  to  it.  A  dauy  stage  line  is  already  in  operation  over  this  route  via  Black 
Canyon  to  PhoBuix,  the  terminus  of  which  will  be  changed  from  Presoott  to  Mayer 
upon  the  completion  of  the  road  and  the  commencement  of  its  operation.  A  stage 
line  ftom  Crowned  King  will  also  connect  with  this  railroad  at  its  terminns. 

horhcultube. 

Apples,  pears,  peaches,  grapes,  and  berries  of  both  extraordinary  size  and  8Ui>e- 
rior  quality  of  flavor  are  grown  in  many  places  in  the  county,  with  great  profit  to 
those  engaged  in  their  culture,  as  the  supply  does  not  yet  meet  the  demand.  New 
orchards  are,  however,  being  planted  each  year,  and  within  a  few  years  the  supply 
will  not  only  be  adennate  for  the  home  market  but  they  will  become  a  prominent 
article  of  export,  and  particularly  as  to  apples.  The  possibilities  of  apple  culture, 
with  an  assurance  of  a  good  market,  are  quite  extensive,  as  there  are  few  places  in  the 
Territory  where  this  fruit  can  be  successfully  grown.  Apples  grown  in  an  orchard  near 
Jerome  took  the  premium  at  both  the  World's  Fair  in  Chicago  and  the  Mid- Winter 
Fair  in  San  Francisco  Two  orchards  near  Prescott  have  also  furnished  prize-win- 
ning fruit  at  the  New  Mexico  Territorial  Fair.  A  new  orchard  in  the  western  part 
of  the  county,  consisting  now  of  over  4,000  trees,  varying  in  the  age  of  trans- 
planting from  one  to  four  years,  gives  promise  of  furnishing  fruit  for  export. 
The  possibilities  of  this  place  for  fruit  growing  was  demonstrated  by  a  few  trees 
which  are  now  eight  or  nine  years  old,  samples  of  the  fruit  from  which  were  sent  to 
prominent  dealers  in  Eastern  cities  and  prononnced  by  them  superior  to  the  choicest 
fruit  found  in  Eastern  markets.  The  older  trees  of  the  new  orchard  are  Just  com- 
mencing to  bear  fruit  this  year,  and  it  comes  up  fully  to  the  expectation  of  its  own- 
ers, who  expect  to  be  able  to  add  to  Arizona's  reputation  as  a  fruit-producing  country. 
A  very  large  majority  of  the  trees  of  this  orchard  are  apples,  the  soil  and  climate 
seeming  to  be  specially  adapted  to  the  cultivation  of  this  fruit  to  perfection. 

HEALTH  RESORT. 

Fifty  miles  south  of  Prescott,  in  an  ideal  location  for  a  health  or  pleasure  reeort, 
are  located  the  Castle  Creek  hot  springs,  the  waters  from  which  possess  great  cura- 
tive properties  for  skin  and  blood  diseases,  kidney  and  liver  complaints,  indigestion, 
etc.  The  water  is  used  both  internally  and  for  bathing  purposes.  A  stage  line  con- 
nects with  the  Santa  Fe,  Prescott  and  Phcenix  Railroad  at  Hot  Springs  Junction, 
making  them  easily  accessible,  the  distance  from  the  railroad  being  only  25  miles  and 
over  a  good  mouutain  road. 

TAXABLE  PROPERIT. 

There  has  been  a  slight  increase  in  the  county's  taxable  property  during  the  year. 
The  following  abstract  of  the  taxable  wealth  of  the  county  is  taken  from  the  records 
of  the  board  of  supervisors : 

REAL  ESTATE. 

Land  (395,412.91  acres) $234,535.21 

Patented  mines  (acreage  unknown) 305, 751. 00 

Improvements  on  lands 104, 750.  (X) 

City  and  town  lots 372,550.50 

Improvements  on  city  and  town  lots 566, 393. 00 

Total $1,583,979.71 

RAILROADS. 

Santa  Fe  Pacific  (60.552  miles,  at  $5,000  per  mile) 302,  760. 00 

LIVE   STOCK. 

Horses  (6,384) $108,381.00 

Stamons(19) 1,115.00 

Mules  (82) 2,015.00 

Asses  (220) 2,104.00 

Total  (6,705) 113,615.00 
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Cattle  (56,140) $505,260.00 

Bulls  (13) 260.00 

Dairy  cows  (508) 9,695.00 

Total  (56,661) $615,215.00 

Shoop  (25,367) 38,550.00 

Goats  (3,117) 3,903.00 

Swine  (743) 1,712.00 

Total  (29,227) 44,166.00 

AU  otber  property 1,348,912.16 

Total  of  all  property 3,908,646.87 

Total  assessment,  1897 3,854,829.76 

Increase 53,817.11 

BDUCATION. 

Qood  edncatiooal  facilities  exist  throngbout  the  oonnty  in  all  commnnities  con- 
taining a  safflcient  number  of  pupils  to  maintain  a  scbool,  the  legal  number  being  8. 
The  following  statistics,  taken  from  the  report  of  the  county  school  superintendent, 
will  be  found  interestiug: 

School  districts  in  the  county 40 

Schools  in  the  districts 52 

Grammar  schools 17 

Primarj-  schools 35 

Total  enrollment  of  pupils  in  public  schools 1,564 

Average  number  of  pupils  belonging 1, 001 

Average  daily  attendance 920 

Percentage  of  attendance  on  average  number  belonging 91 

Male  teachers 9 

Female  teachers 42 

Pupils  in  advanced  grades 78 

Pupils  in  grammar  grades 588 

Pupils  in  primary  erades 898 

Highest  salary  paid  per  month $125.00 

Lowest  salary  paid  per  month $6^).  00 

Average  monthly  salary  paid $67.60 

Average  length  of  term  (months) 6.9 

Total  amount  paid  teachers $24,717.28 

Total  amount  paid,  contingent  expenses •- 3, 775. 01 

Total  amount  paid,  school  libraries 17. 25 

Total  amount  paid,  school  apparatus •. 373.96 

Total  amount  paid,  school  furniture 352.85 

Total  expenditures 29,236.35 

Value  of  schoolhouses  and  furniture 43, 440. 00 

A'alneof  school  libraries 660.00 

Value  of  school  apparatus 4,390.00 

Total  value  of  school  property 48,490.00 

Inducements  for  the  investment  of  capital  in  Yavapai  County  are  numerous,  as 
opportunities  of  various  kinds  are  found  nere,  needing  only  the  touch  of  the  magic 
wand  of  wealth  to  make  them  spring  into  successful  remunerative  business  enter- 
prises. 

YUMA  COUNTY. 

PHYSICAL  AND  TOPOGRAPHICAL  FEATURES. 

Yuma  County,  one  of  the  four  original  political  subdivisions  of  the  Territory  when 
it  was  first  established  by  the  act  of  Congress  on  February  24, 1863,  as  an  independent 
Commonwealth,  forms  the  extreme  southwestern  portion  of  Arizona.  It  lies  between 
92^  and  34^  21'  north  latitude  and  1130  20^  and  114''  14'  west  longitude.  It  is  bounded 
by  Pima,  Maricopa,  and  Yavapai  counties  on  tiie  east,  the  Colorado  River  on  the  west, 
Mohave  County  on  the  north,  and  Sonora,  Mexico,  on  the  south.    It  has  an  area  of 
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10^138  square  miles  (6| 488,320  acres),  an  expanse  greater  than  either  of  the  seven 
smaller  States  of  the  Union,  and  larger  than  Connecticut,  Rhode  Island,  and  Dela- 
ware combined. 

For  more  than  100  miles  it  is  crossed  from  east  to  west  by  the  Gila  River,  which 
thorouffhly  drains  the  southern  and  eastern  portions,  eventually  emptying  into  the 
Colorado  at  the  town  of  Tnma:  while  the  Colorado  washes  its  western  boundary, 
e£fectaally  draining  the  remainaer. 

The  topographical  configuration  of  the  surface  includes  a  series  of  wide  plateaus, 
rising  gradually  from  a  point  situated  at  the  southwestern  extremity,  with  an  alti- 
tude of  60  or  80  feet  above  sea  level,  to  an  elevation  in  the  north  and  northeast  very 
much  greater,  the  whole  sloping  gently  in  a  southwesterly  direction.  These  plateaus 
are  crossed  by  numerous  mountain  ranges,  especially  in  the  northern  part,  the 
ranges  being  separated  by  broad  valleys,  many  consisting  of  excelleot  lands.  The 
various  mountain  systems,  though  rough  and  abrupt  in  character,  are  highly  min- 
eralized, carrying  gold,  silver,  copper,  lead,  iron,  and  other  metals  in  payuig  quan- 
tities. The  eastern  and  southern  divisions  include  gradually  sloping  plains^  covered 
in  places  with  natural  grasses  and  trees,  among  the  latter  being  the  mesquite,  iron- 
wood,  and  palo  verde.  Here  and  there  are  detached  hills  and  spurs  of  eruptive 
origin. 

All  that  country  embraced  within  the  county  confines  situated  north  of  the  nat- 
ural watershed  of  the  Gila,  owing  to  the  slight  rainfall  and  few  streams  from  which 
water  can  be  taken  for  agricultural  purposes,  is  practically  worthless,  so  far,  at 
least,  as  the  feasibility  of  bringing  large  bodies  of  irrijo^able  land  under  cultivation 
is  concerned.  The  available  arable  region  therefore  is  limited  to  broad  strips  of 
country  lying  directly  north  of  the  Gila  and  east  of  the  Colorado  rivers,  and  also 
hundreds  of  miles  of  splendid  lands  stretching  directly  southward  from  the  Gila 
River  to  the  Mexican  frontier.  Consequently,  it  is  upon  these  rivers  that  wator- 
stora^e  reservoirs  must  be  established. 

It  is  more  than  probable  that  less  is  known  of  the  physical  and  topographical 
peculiarities  of  Tuma  County  than  of  any  other  county  in  the  Territory.  According 
to  the  map  of  the  Interior  Department,  issued  from  the  General  Land  Office  in  1883, 
it  is  shown  that  less  than  10  per  cent  of  the  total  area  was  surveyed  by  the  Federal 
authorities.  It  is  believed  that  no  further  surveys  have  been  ordered  since  the  date 
mentioned:  and,  therefore,  so  far  as  official  recognition  extends,  more  than  nine- 
tenths  of  the  county  is  a  veritable  terra  incognita 

The  population  numbers  3,000  souls,  and  the  valuation  of  taxable  property  reaches, 
in  round  numbers,  $1,500,000. 

THE  VILLAGE  OP  YUMA. 

Although  the  town  of  Yuma  is  the  second  oldest  community  in  the  Territory  of 
Arizona,  it  is  astonishing  how  little  its  resources  are  known  to  the  world  at  large, 
and  how  slightly  developed,  is  the  natural  wealth  of  the  county.  This  is  owing 
partly  to  Yuma's  reputation  for  unbearable  heat  and  partly  to  the  fact  that,  lying 
next  to  California,  it  has  been  assumed  that  the  county  has  been  thoroughly  pros- 
pected for  mineral  wealth ;  and  prospectors  have,  in  the  main,  kept  the  traveled  high- 
ways in  crossing  its  territory.  As  a  matter  of  fact,  one  8ufi*ers  less  from  the  heat 
here  than  in  almost  all  of  the  settled  communities  of  the  East,  owing  to  the  dryness 
of  the  atmosphere,  and  there  is  no  healthier  climate  on  God's  footstool. 

People  labor  out  of  doors  from  the  rising  to  the  setting  of  the  sun  and  sufifer  no 
inconvenience.  There  has  never  been  known,  in  this  section  of  country,  an  authentic 
case  of  sunstroke.  Our  climate,  taken  in  time,  never  fails  to  cure  pulmonary  com- 
plaints of  any  description:  and  epidemic  diseases,  such  as  smallpox,  cholera,  etc., 
rarely  visit  us,  and  then  only  in  a  very  mild  form,  and  are  never  fatal  except  through 
the  perversity  of  patients.  Contrary  to  the  belief  of  the  uninformed,  the  dry  heat  of 
the  summer  months  is  especially  conducive  to  good  health  and  exceptional  vigor, 
acting  naturally  upon  the  human  system  with  the  same  efi'ect  as  the  artificial  result 
of  a  Turkish  bath— purifying  and  renovating  it.  As  a  further  matter  of  fact,  this 
county  has  never  been  even  superficially  prospected,  and  it  is  only  now  that  x>eople 
are  beginning  to  search  its  hills,  with  any  degree  of  systematic  enthusiasm,  for  the 
mineral  wealth  hidden  there.  Owing  to  the  falling  ofi'  in  the  price  of  silver,  deposits 
of  gold  only  are  being  sought  for,  and  the  present  result  is  little  short  of  marvelous. 
In  all  sections  of  the  county,  from  the  Sonora  line  to  Williams  Fork,  discoveries  are 
daily  being  made,  and  the  greater  the  development  the  greater  the  wealth  displayed. 
Wherever  the  prospector  plants  his  foot,  ledges  of  gold  confront  him  or  are  brought 
to  light  by  the  investigating  strokes  of  his  pick. 

Portions  of  country  traversed  for  years  by  commonly  traveled  trails  are  developing 
into  rich  storehouses  of  golden  wealth.  New  and  rich  placers  are  constantly  being 
discovered,  and  shipments  of  placer  gold  from  this  point  through  Wells,  Fargo  <& 
Co.'s  express  are  steadily  increasing  in  value.    From  a  mining  standpoint  Yuma 
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Connty  is  rapidly  leading  the  Territory,  and  yet,  as  far  as  that  industry  is  con-* 
cemed,  this  section  has  hardly  got  into  its  stride. 

Agricoltiirally,  the  county  is  vastly  improving.  Enterprises  that  have  lain  dor- 
mant for  the  last  two  vears,  owing  to  the  general  financial  depression  and  conse- 
quent dearth  of  money  for  investment  purposes,  are  waking  up  to  new  life  and  vigor. 
Money  is  being  attracted  in  this  direction,  and  on  all  sides  can  be  distinffuished  tnat 
indefinable  stir  which  is  the  precursor  of  an  industrial  awakening.  Even  within 
these  last  two  years  of  financial  stringency  and  depression,  there  has  been  a  steady, 
if  slow,  increase  in  agricultural  development  and  wealth.  A  greater  area  of  old 
farms  has  been  put  under  cultivation,  and  new  lands  have  been  inclosed  and  new 
fields  started.  A  large  section  on  Blaisdell  Heights  has  been  planted  to  fruit  trees; 
fields  of  cereals  and  alfalfa  have  been  added  to  the  cultivated  area  on  the  Colorado 
River  below  town;  the  lands  lying  under  the  Mohawk  and  Farmers' canals  have 
been  made  to  yield  heavy  crops  of  every  variety  of  agricultural  products,  as  in  other 
sections  of  the  Gila  Valley,  and  the  gardens  of  Yuma  nave  been  added  to  and  beauti- 
fied in  fruits,  flowers,  and  shrubbery  to  a  more  than  appreciable  extent.  Altogether 
we  may  feel  proud  of  our  progress  during  these  last  months  of  business  depression 
and  discouragement.  It  speaKs  well  for  the  industry  and  pluck  of  our  people,  and 
the  showing  made  constitutes  the  best  evidence  of  the  merits  of  our  soil  and  climate 
and  the  richness  of  our  mineral  resources.  Nature  has  done  everything  for  our 
county,  and  all  that  is  needed  is  a  touch  of  the  wand  of  capital  to  have  our  hills 
and  valleys  spring  into  an  active  life  of  remunerative  industry  that  will  last  and 
endure  forever. 

Some  three  years  a^o,  through  the  energy  of  H.  W.  Blaisdell,  the  Tuma  Water  and 
Light  Company  was  incorporated,  and  by  means  of  its  large  pumping  plant,  at  the 
foot  of  Main  street,  the  town  is  abundantly  supplied  with  water  at  reasonable  rates, 
and  there  have  grown  into  existence  new  and  large  gardens  and  orchards. 

CLIMATE. 

It  is  rather  without  the  intent  of  this  report  to  dwell  in  detail  upon  the  sanitary 
advantages  oifered  by  our  almost  perfect  climate,  and  yet  a  few  words  upon  this 
subject  may  not  be  inappropriate. 

For  nine  out  of  every  twelve  months  the  climate  is  simply  superb.  Three  months 
are  warm,  but  not  excessively  so,  although  the  thermometer  ranges  far  higher  than 
would  be  conducive  to  health  or  comfort  in  any  section  of  the  East.  The  conditions, 
however,  are  most  dissimilar,  as  may  be  seen  by  the  following,  taken  from  the  official 
communication  of  Lieut.  W.  A.  Glassford,  of  the  United  States  Signal  Corps,  to  the 
governor  of  the  Territory  : 

'^  A  few  words  upon  the  heat.  It  is  recorded  as  extreme,  yet  no  one  suffers,  and 
sunstrokes  are  unknown.  This  is  usually  accounted  for  from  the  purity  and  dryness 
of  the  air.  Both  are  true ;  but  the  dryness  is,  perhaps,  the  correct  reason.  1  have 
calculated  the  ditt'erence  between  the  shade  and  sensible  temperature  at  Yuma  during 
the  heated  hour  of  the  day,  and  it  is  about  30  degrees.  At  New  York  or  Washington 
it  is  only  a  few  degrees,  and  often  identical.  The  highest  shade  temperature  ever 
recorded  at  Yuma  is  118  degrees.  When  the  heat  is  at  this  point,  the  sensible  tem- 
perature is  about  88  degrees.  The  shade  temperature  of  New  York  being  105  degrees, 
the  sensible  temperature  is  certainly  near  100  degrees.  The  difference  between  the 
mean  temperature  and  the  mean  sensible  temperature  for  July  is  over  17  degrees  at 
Yuma. 

"These  considerations  of  the  sensible  and  shade  temperature  will  account  for  the 
absence  of  any  detrimental  effect  upon  the  extreme  heat  of  Arizona. 

''  The  air  is  dry.  The  moisture  in  the  atmosphere  is  from  25  to  35  per  cent,  as 
against  75  to  85  per  cent  in  other  localities.  Every  afternoon  in  summer  there  is  a 
refreshing  breeze  from  the  Gulf  of  California  that  relieves  the  day  of  undesirable 
heat.  It  passes  over  a  desert,  much  of  which  is  below  sea  level,  that  acts  as  a  des- 
iccant,  so  that  when  the  plains  of  central  Arizona  are  reiushed  the  air  is  dry  to  the 
lA0t  possible  degree. 

''  There  are  neither  sunstrokes  in  summer  nor  pneumonia  in  winter;  neither  fever 
nor  malaria  live  or  generate  in  this  section.  The  air  is  pure — absolutely  free  from 
those  compounds  that  poison  the  system  and  bring  on  disease.  In  no  country  is  there 
a  greater  number  of  bright  nights  and  sunny  days.  Hundreds  afflicted  with  lung 
trouble,  after  visiting  Florida  and  Ronthem  California,  have  found  relief  in  this 
invigorating  climate,  where  the  pure  air  is  a  tonic  to  shattered  constitutions,  a  heal- 
ing balsam  to  the  consumptive.'' 

The  meteorological  conditions  are  indeed  admirable  for  the  cure  of  all  rheumatic, 
bronchial,  and  pulmonary  troubles,  as  has  been  proven  time  and  again.  In  summer 
the  rapid  evaporation  lowers  the  temperature  and  promotes  comfort,  while  in  winter 
the  mild,  equable,  and  pleasant  weather  is  delightful  and  health  giving  to  the 
iiiT-alid. 
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Herewith  is  given  stable  of  average  temperature,  compiled  from  the  official  reports, 
extending  over  ten  years : 


Jannary 53.6 

February 68.8 

March 65.0 

April 69.4 

May 77.2 

June 85. 2 


July 92.0 

August 90.9 

September 83.9 

October 72.4 

November 61.2 

December 55. 9 


The  foUowiug  is  the  annual  meteorological  report  rendered  by  A.  Ashenberger, 
observer,  Weather  Bureau,  Yuma,  Ariz. : 


Year. 


Temperature. 


Mean. 


IS 


^  IS 


1876 29.76 

1877 1  29.73 

1878 1  29.73 

1879 1  29.76 

1880 1  29.77 

1881 29.76 

1882 20.78 

1883 29.74 

1884 29.74 

1885 29.76 

1886 29.78 

1887 29.77 

1888 29.74 

1889 29.75 

1890 ;  29.77 

1891 29.77 

1892 29.76 

Means.!  29.76     73 
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85  '  58 
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84 

59 

87 

60 

86 

59 

87 

58 

87 

58 

87 

59 

86 

59 

86 

57 

87 

58 
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114 
118  ' 

116  I 

111  ! 

113  , 
114 

117  i 
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114  I 

112  I 
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114  I 

117  I 
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28  j 
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27 

28  t 
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27; 
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28  I 

2^[ 

29  ' 

29  I 


2 

2 
2 
2 

2 
2 

i| 

2  i 
2  I 
2  < 


1    ■ 
0 
1  i 

4  I 

\\ 

3  , 


35  I  2. 


0 
0  , 


38  I 
44 

41  I 
48 
50  I 
58  . 
50  ' 
54 
49  1 
47  I 

39 
40 


In,   I 
1.13       7 
3.66  I  15 
13 

3.29  I  11 
.74  1    2 


1.78     14 


287 
284 
294 
308 
298 
288 


243  ;     106 
J 


66  ,  13 

70  i  11 
65  I  16  i 

43     14  ' 
62       6 
8  , 


5.86  I  30 
2.72  I  12 
5. 35  18  ; 
3. 90  9  : 
2.95  18  , 
4.69  22  I 
4.67  »  22  : 
2.67  I  11  I 
3.35  I  16  I 


242  I 
232 
273  [ 
303 
282  ' 
280  I 
242 
303  ! 
302  1 


1« 


30  I 
21  I 
21 
7  ' 


61     22 
49 
97 
45 


17 


58|     6| 


23 
45 
86 
40 
42 


48 
44 
41 
46 
46 
46 
48 
43 


86     59  ^ 


28  ,    2    U     3.17  j  14  '    279  ;      69  |  17 


a  Hainy  days  are  those  in  which  the  amount  of  rainfall  is  0.01  inch  or  more. 


Concerning  the  effect  in  regard  to  early  fruit,  the  late  commissioner  of  immigra- 
tion. Hon.  Cameron  H.  King,  has  this  to  say: 

''The  average  spring,  summer,  and  autumn  temperatures  of  Yuma  are  nearly  9 
degrees  more  tnan  at  Riverside.  This  is  sufficient  to  explain  the  fact  that  the  citms 
and  other  fruits  of  Yuma  ripen  from  a  month  to  six  weeks  earlier  than  at  Riverside 
or  other  points  in  southern  California. 

''  Yuma  has  an  earlier  and  warmer  spring.  The  trees  have  an  earlier  start,  and 
the  higher  temperature  matures  the  fruit  sooner.  It  is  evident,  since  oranges  in 
Yuma  ripen  in  the  first  of  December  instead  of  about  the  middle  of  January,  as  in 
southern  California,  that  the  fruit  in  Arizona  can  never  be  injured  by  any  low  tem- 
perature in  the  winter  season.  And  since  the  labor  of  the  tree  is  for  the  season 
practically  over  at  Yuma  before  the  winter  season  begins^  it  is  better  prepared  to 
stand  a  lower  temperature  in  winter  than  it  could  in  California,  even  were  the  at- 
mosphere as  dry  in  the  latter  State  as  in  Arizona. 

''  It  is  known  that  Riverside  raises  better  oranges  than  Los  Angeles ;  and  the  reasim 
is  that  Riverside  escapes  the  fogs  which  hang  over  Los  Angeles. 

''It  is  proper  to  observe  that  the  maximums  and  minimums  of  temperature,  as 
shown  by  the  Signal  Service  records,  indicate  little  of  practical  utility,  since  such 
extremes  may  not  last  more  than  a  second,  and  may  be  the  effect  of  one  small  wave 
or  ripple  of  air. 

"The  warm  sunshine  of  the  spring,  summer,  and  autumn  days  causes  the  fruit  in 
Yuma  to  mature  early,  and  gives  a  delicious  sweetness,  flavor,  and  color  to  tke 
orange,  lime,  lemon,  and  other  citrus  fruits,  which  they  can  not  attain  on  the  coast 
of  the  Pacific,  where  fogs  dampen  the  fruit,  mildew  is  produced,  and  dnst  coats  both 
fruit  and  leaf. 

"It  is  undeniable  that  nowhere  upon  the  globe  can  a  spot  be  found  more  favor- 
able for  the  growth  of  citrus  fruits  than  Yuma  County.'' 
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The  statements  of  tlie  commissioner  can  be  thorou^lily  snbstantiated^  as  may  be 
seen  by  the  annexed  table,  showing  the  time  of  maturity  for  certain  products : 

Strawberries,  January  15;  apricots,  April  1  to  21;  mulberries,  April  14  to  20;  figs, 
April  10;  grapes,  June  1  to  7;  watermelons,  etc..  May  20;  peaches,  June  15; 
pomegranates,  August  1 ;  limes,  September  5  to  10;  lemons,  September  15  to  25 ;  dates, 
September  1;  oranges,  November  25  to  December  1. 

WATER  SUPPLY. 

The  original  source  of  water  supply  is  comprised  in  the  fall  of  rain  and  snow  in 
Arizona  and  the  States  and  Territories  north  and  northeast  of  it.  Where  the  fall  is 
greater  than  the  evaporation  the  water  eventually  finds  its  way  to  rivers  and  streams 
that  drain  the  mountain  regions  bv  seepage,  percolation,  and  surface  flow.  It  may 
also  be  taken  from  springs  and  wells  fed  similarly. 

Water  occurs  in  any  portion  of  the  Gila  and  Colorado  valleys  at  a  depth  of  from 
12  to  25  feet,  but  of  course  the  quantity  thus  obtained  is  insufficient  for  extensive 
irrigation. 

Bat,  withal,  the  supply  upon  which  the  settlers  are  forced  to  place  reliance  is  the 
inexhaustible  volume  that  during  high  water  passes  along  the  channels  of  the  Gila 
and  Colorado  rivers  to  the  sea.  The  drainage  of  much  of  Nevada,  Utah,  Colorado, 
and  all  of  Arizona  finds  lodgment  in  the  Colorado  throughout  its  1,200  miles  of 
channel.  An  admirable  feature  in  this  connection  is  the  peculiarity  of  reaching  its 
highest  dimensions  in  the  months  of  June  and  Jnly,  the  very  time  when  other 
streams  are  low.  But  it  must  be  said  that  there  is  sufficient  at  all  times  to  irrigate 
every  acre  of  land  tributary  to  it.  The  river  supply  at  the  season  of  irrigation  is 
greater  than  that  of  all  the  utilized  streams  of  California  combined. 

The  Gila  at  certain  annual  periods  spreads  to  close  upon  2  miles,  where  the  surface 
contour  so  permits,  with  an  average  depth  of  4  feet.  In  June,  July,  and  August,  for 
40  miles  from  its  mouth,  it  is  either  very  low  or  absolutely  dry,  although  considerable 
running  water  can  always  be  found  along  the  bed  rock.  It  happens  frequently  that 
where  reefa  of  rock  cross  the  river  the  water  comes  to  the  surface,  only  to  disappear 
again  when  the  barrier  is  passed.  An  excellent  site  for  storing  enormous  bodies  of 
water  has  been  surveyed  by  a  competent  engineer,  the  location  being  in  the  Gila 
Valley,  a  few  miles  east  of  the  county  line,  in  Maricopa  County.  The  hoarding 
capacity  is  in  every  way  equal  to  furnishing  irrigation  facilities  for  the  entire  Lower 
Gila  VaUey,  as  well  as  the  outlying  mesas  and  higher  plains,  while  the  construction 
will  not  be  attended  with  unusual  difficulties;  nor  would  the  cost  prove  excessive 
in  comparison  with  the  increased  value  of  the  lands,  large  portions  of  which  are 
now  worthless.  Such  works  would  efiectually  obviate  the  disheartening  effects  of 
tbf'  sinking  of  water  to  bed  rock  in  summer,  for  the  amount  saved  during  high 
water,  that  would  otherwise  have  gone  to  waste,  would  furnish  the  means  of  liveli- 
hood to  a  large  population,  as  against  the  present  meager  number. 

The  ColorMlo  and  Gila  are  included  among  the  most  prominent  streams  of  the 
Pacific  coast,  and  afford  more  than  snfficient  Irrigation  capacity  for  the  cultivation 
of  the  rich  areas  included  within  the  county  lines.  The  former  drains  a  catchment 
area  of  more  than  242,000  square  miles  of  mountainous  country,  while  the  latter 
also  drains  an  immense  surface,  very  similar  topographically.  Thus  it  can  easily  be 
seen  that  water  is  superabundant.  Whether  tne  Government,  with  an  overflowing 
treasury  and  command  over  the  most  advanced  engineering  skill  of  the  times,  will 
utilize  to  the  beet  a<l vantage  what  is  placed  before  it  or  not,  is  a  question  that  can 
l>e  answered  only  by  itself. 

TRANSPORTATION. 

An  important  factor  in  connection  with  the  early  ripening  of  horticultural,  viti- 
cnltoral,  and  agricultural  products  is  the  question  of  easy  and  rapid  conveyance  to 
prominent  market  centers  east  and  west.  The  Southern  Pacific  Railroad,  one  of  the 
largest  transcontinental  lines  in  America,  passing  through  the  city  of  Yuma,  runs 
through  the  Gila  Valley  as  far  as  Adonde,  a  station  some  30  miles  east  of  Tuma.  It 
then  passes  upon  the  mesas  south  of  the  Uila,  the  track  extending,  upon  an  average, 
not  more  than  5  miles  from  the  river  until  the  county  line  is  reached.  Thus  is 
afiforded  convenient  egress  from  any  section  of  the  valley  and  direct  communica- 
tion from  thence  to  all  parts  of  the  United  States. 

Other  roads  have  been  surveyed  along  both  sides  of  the  river.  Construction  is 
already  commenced  on  the  direct  broad- guage  route  from  San  Diego  to  Yuma,  and 
will,  it  is  expected,  be  continued  from  the  latter  town  to  Doming,  N.  Mex.,  but 
nothing  deciued  or  definite  can  be  advanced  as  to  the  time  of  completion. 

The  Colorado  River,  being  navigable,  affords  easy  transportation  by  the  largest 
river  steamers  northward  from  Yuma  to  The  Needles,  where  connection  is  made 
with  the  Atchison,  Topeka  and  Santa  Fe,  thence  on  to  the  Grand  Canyon  of  the 
Colorado,  and  southward  from  Yuma  to  the  Gulf  of  California. 


Digitized  by 


Google 


172 


REPORT   OF   THE   GOVERNOR   OP   ARIZONA. 


CANALS  OF  YUMA  COUNTY. 

Of  the  several  large  irrigation  canals  operating  in  Yuma  County  only  a  few  are 
completed.  The  remainder,  while  only  partially  finished,  are  nevertheless  in  a  posi- 
tion to  meet  the  requirements  of  many  acres  of  bottom  and  valley  lands,  with  the 
promise  of  extending  their  range  of  useuilness  to  man^  times  as  much  again.  Almost 
all  head  at  some  point  or  other  upon  the  Gila  River,  and  are  mostly  confined 
within  the  environs  of  the  valley  bearing  the  same  name.  Canal  building  is  of 
comparatively  recent  origin  in  the  county.  A  few  years  since  the  fertile  valleys 
were  almost  literally  destitute  of  human  inhabitants,  while  to-day  it  is  aafe  to  say 
that  every  acre  of  valley  land  along  the  line  of  the  canals  has  been  filed  upon,  not 
to  mention  considerable  mesa  land  taken  np  along  the  line  of  their  projected 
extensions. 

The  names  of  the  most  prominent  waterways,  together  with  the  length,  carrying 
capacity,  estimated  cost,  and  number  of  acres  tributary  to  each,  are  given  herewith: 


Mohawk... 
Redondo — 
Fanners'  ... 
South  Oila.. 

Pordy , 

Contreraa.. 
Saundera  ... 

Araby , 

Antelope  . . . 
Toltec 


Total. 


Nameof  canaL 


MiUs. 
35 

5 

18 
22 
10 

7 
10 

1*1 

3 


Capacity. 

Eatlmated 

Acres 
reclaim- 
able. 

Inehet. 

11,000 

$150,000 

40,000 

000 

8,000  , 

1,500 

5,000 

16,000  1 

10,000 

8,000 

45,000  1 

12.000 

9,000 

25.000  1 

7,000 

3,000 

9,000 

2,000 

5,000 

25.000  ' 

4,000 

3,500 

35,000 

2,000 

2,000 

10,000 

2,500 

30.000 

15.000 

120|'      77, 100  837, 000 


81,000 


In  the  event  of  the  completion  of  the  above-described  works  in  accordance  with 
the  original  plans  of  the  projectors,  the  total  length  would  reach  241  miles,  reclaim- 
ing267,C00  acres  of  bottom,  valley,  and  mesa  land,  at  an  estimated  cost  of  $1,318,000. 

The  canal  of  the  State  of  Arizona  Improvement  Company,  when  completed,  will 
redeem  an  immense  tract  of  fertile  land  above  and  below  the  town  of  Yuma.  It  has 
its  head  on  the  east  bank  of  the  Colorado  River,  will  be  40  miles  in  len^h  and  60 
feet  wide  at  the  bottom,  having  a  carrying  capacity  of  6  feet  in  depth  of  water  at 
all  seasons  of  the  year. 

The  **duty  "  of  water  is  not  constant,  but  varies  according  to  the  locality.  The 
quantity  used  per  acre  under  the  Lower  Gila  Valley  canals  is  rated  at  about  one- 
third  of  an  inch.  It  should  be  explained  that  but  little  of  the  land  has  been  irri- 
gated earlier  than  three  years  ago,  and,  being  virgin  soil,  requires  more  wat«r  than 
will  be  necesHary  during  the  coming  seasons.  For  this  reason  it  is  fair  to  assume 
that  the  duty  per  inch  will  be  materially  increased. 

It  may  be  stated  incidentally  that  by  irrigation  the  fertilization  of  land  fluctuates 
according  to  the  nature  and  quantity  of  the  silty  matter  deposited  upon  it  by  the 
water,  and  this,  it  is  estimated,  is  from  80  to  100  per  cent.  Both  the  Gila  and  the 
Colorado  are  especially  rich  in  such  matter,  and  therefore  the  constant  fertilization 
effected  througn  the  operating  canals  renders  any  further  enrichment  of  the  soil 
superfluous,  useless,  and  unnecessary. 

SCHOOLS. 

There  are  nine  public  schools  in  Yuma  County  and  one  high  school.  Twelve 
teachers  are  devoting  their  time  to  the  education  of  over  600  scholars.  The  average 
school  term  is  seven  months. 

The  hich  school  in  the  Yuma  district  is  presided  over  by  a  thoroughly  compe- 
tent professor,  and  the  graded  schools  of  this  di^triet  require  the  services  of  four 
teachers. 

The  Catholics  have  also  a  parochial  school  presided  over  by  the  Sisters  of  St. 
Joseph.    It  is  in  a  prosperous  condition. 

NEWSPAPERS. 

There  are  two  newspapers  published  in  the  county,  the  Arizona  Sentinel  and  the 
Yuma  Sun.     Both  papers  are  published  in  the  village  of  Toma. 
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CHURCHES. 

There  are  two  reealarly  organized  chnrohes  in  the  county,  viz,  the  Roman  Catho- 
lic and  the  Methoduit.    These  are  in  a  floarishing  condition  and  are  well  attended. 

RIVRRS. 

The  Gila. — ^The  Gila  River,  though  second  in  size  to  its  mighty  rival,  the  Colorado, 
is  destined,  for  the  present,  at  least,  to  figure  far  more  prominently  in  the  solution 
of  the  prohlem  of  redeeming  and  making  valuable  to  the  husbandman  the  immense 
bodies  of  hitherto  arid  and  valueless  land  tributary  to  it. 

The  Gila  drains  a  vast  territorv.  Rising  in  the  western  part  of  New  Mexico,  it 
flows  in  a  nearly  westerly  direction  through  the  entire  Territory  of  Arizona.  Its 
northern  and  eastern  sources  are  among  mountains  covered  for  several  months  in  the 
year  with  snows  of  varying  depths,  the  melting  of  which,  added  to  the  many  natu- 
ral springs  emptying  into  it  at  different  points,  form  a  considerable  river  long  before 
it  p.^sses  through  Graham  County.  It  enters  the  Gila  Valley  some  few  miles  above 
Florence.  Thence  for  nearly  300  miles  i  t  winds  through  the  now  famous  Gila  Valley, 
eventnfdly  merging  into  the  larger  stream  at  the  village  of  Yuma.  The  total  length 
of  the  river  is  650  miles.  Before  reaching  the  eastern  boundary  of  Yuma  County  it 
IS  fed  by  numerous  rivers,  among  the  most  important  being  the  San  Pedro,  a  stream 
rising  near  the  line  between  Sonera,  Mexico,  and  Arizona.  Along  the  course  of  this 
tributary  the  rainfall  is,  perhaps,  greater  than  elsewhere  in  Arizona,  being  estimated 
at  24  inches  yearly. 

Another  noble  tributary  is  the  Salt  River,  in  itself  a  lar^e  stream,  having  its  head 
waters  in  the  White  Mountains.  It  enters  into  the  Gila  some  distance  below 
Phcenix.  An  important  ad^juuct  toward  increasing  the  volume  of  the  Salt  River  is 
the  heavy  rainfall  about  Prescott,  amounting  during  the  last  ten  years  to  an  aver- 
age of  15.18  inches  annually. 

Other  rivers,  like  the  A^ua  Fria,  Hassayampa,  the  Santa  Cruz,  etc.,  bring  down 
further  supplies  drained  irom  the  heavily  timbered  mountain  regions  traversed  by 
them  in  the  north  and  from  the  mountainous  regions  of  the  south. 

Thus,  for  the  major  portion  of  the  year,  the  Gila  carries  a  large  stream,  more  than 
sufficient,  in  fact,  to  irrigate  a  domain  princely  in  extent.  None  of  the  rivers  so  far 
touched  upon,  however,  are  navigable. 

The  Colorado, — The  Colorado  River  is  formed  by  the  union  of  the  Green  and  Grand 
rivers.  The  former  rises  in  Wyoming,  the  latter  in  Colorado.  From  their  junction, 
the  stream  takes  the  name  of  the  Colorado,  and,  following  a  generally  southerly 
Goorse,  empties  into  the  Gulf  of  California.  The  entire  length,  including  tributaries, 
is  over  1,200  miles.  It  flows  during  the  low-water  period  at  a  rate  not  exceeding  4 
miles  per  hour,  although,  of  course,  the  speed  is  very  much  greater  when  the  river  is 
high.  Among  its  principal  feeders  are  the  Rio  San  Juan,  the  Colorado-Chiquito,  the 
Bill  Williams  Fork,  and  finally,  as  already  explained,  the  Gila. 

The  Colorado  constitutes  the  entire  western  boundary  of  Yuma  County,  its  total 
length  between  the  Sonora  line  and  the  Bill  Williams  Fork — the  latter  forming  its 
northern  boundary,  separating,  as  it  does,  the  counties  of  Yuma  and  Mohave — being 
abont  235  miles.  It  is  navigable  for  nearly  650  miles,  from  the  Gulf  of  California  to 
the  Virgin  River,  by  steamers  registered  and  licensed  through  the  customs  district  of 
Paso  del  Norte.  Tne  river  is  capable  of  aff'ordin^  at  all  periods  an  almost  incredible 
amount  of  water  for  irrigation  purposes,  sufficient,  in  fact,  to  bring  hundreds  of 
square  miles  of  fertile  lands  on  each  side  of  the  river  under  cultivation,  besides 
enpporting  an  enormous  population. 

LANDS  AND  SOILS. 

Within  the  limits  of  Yuma  County  there  are  large  aggregations  of  Government 
land.  The  majority  of  the  most  favorably  situated  in  the  valleys  were  the  first 
taken,  the  early  pioneers  occupying  the  tracts  nearest  the  rivers,  for  the  reason  that 
they  oould  be  more  cheaply  irrigated.  The  mesas  are  for  the  most  part  unoccupied, 
although  they  comprise  much  of  the  most  desirable  land,  such  especially  as  are 
adapted  to  the  growth  of  the  citrus  and  other  semitropical  fruits.  Water  can  not 
easily  be  brought  upon  them  on  account  of  their  elevation  above  the  river  bed. 
Canals  capable  of  carrying  sufficient  .water  for  irrigation  would  entail  comparatively 
heavy  expense,  because  many  miles  must  necessarily  be  constructed  before  the  water 
can  be  brought  to  the  surface.  Such  outlay  would  prove  too  expensive  for  the  slender 
resources  of  the  average  settler;  and  so,  as  matters  stand,  they  lie  idle  under  the 
rays  of  a  semitropical  sun,  untouched  by  the  spade  and  plow.  This  condition  of 
things,  however,  can  not  long  continue.  Neither  physical  nor  topographical  diffi- 
cnlties  exist  that  can  not  be  surmounted  by  the  expenditure  of  a  reasonable  amount 
of  capital ;  and  consequently  it  is  only  a  matter  of  time  when  the  completion  of 
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works  of  this  nature  will  be  effected  by  private  corporatioDs,  or  better  still,  by  the 
GoverDment.  * 

Itmay  safely  be  OAsnined,  in  view  of  what  has  just  been  said,  that  the  laraje  bodies  of 
available  agrionltural  land  are  eoniinc'd  to  the  valleyK  of  the  (lilaand  Colorado,  and 
also  to  the  comparatively  level  plains  stretching  from  the  Gila  River  to  the  Mexican 
line. 

THE  GILA  VALLEY. 

The  Gila  Valley  is  by  far  the  most  important  of  the  two  from  an  agrarian  stand- 
point. It  extends  from  the  Gila  Canyon,  near  the  junction  of  the  San  Pedro  River, 
westerly  to  the  east  bank  of  the  Colorado,  a  distance  slightly  exceeding  250  miles. 
That  portion  of  it  situated  in  the  county  of  Yuma,  known  as  the  *'Lower  Gila  Val- 
ley," IS  about  10()  miles  long  by  from  2  to  10  miles  wide,  all  of  which  is  susceptible 
of  profitable  cultivation.  The  river  from  which  it  takes  its  name  cuts  the  valley  in 
two.  Its  watershed  extends  some  30  miles  north,  and  upward  of  50  miles  south  of 
its  channel,  the  land  from  either  extreme  inclining  more  or  less  rapidly  toward  the 
stream.  The  Gila  traverses  a  man-elously  fertile  country,  very  great  in  extent  and 
splendidly  adapted  to  the  cultivation  of  nearly  all  the  products  of  the  temperate  and 
semi  tropic  zones,  besides  many  of  the  fruits  common  in  the  tropics.  Nor  is  this 
longer  a  matter  of  idle  speculation,  for  nourishing  ranches  in  various  portions  of 
the  valley,  drawing  water  from  several  important  canals,  amply  demonstrate  the 
magnificent  results  that  will  ensue  should  the  water  supjily  be  rendered  permanent, 
equable,  and  adequate  through  appropriate  storage  systems. 

The  following,  taken  from  that  excellent  work,  **The  Handbook  to  Arizona,"  by 
R.  J.  Hinton,  alluding  to  the  valley  in  question,  in  interesting  and  accurate : 

''This  consists  of  a  broad  expanse  of  tillable  valley  land,  sometimes  overflowed 
by  the  river,  which  is  at  times  'mighty  uncertain,'  and  a  steep  range  of  volcanic 
hills  coming  close  to  the  highways,  for  a  dozen  miles  or  so  hot,  heavy,  and  sandy. 
It  is  hardly  fair  to  say  sandy,  as  it  is  really  a  friable,  alluvial  loam,  of  grayish  hue 
and  loose  texture.  Several  ranches  are  passed,  showing  that  the  Gila  bottom  is  cul- 
tivable. With  irrigation  every  square  mile  of  the  Gila  Valley  is  capable  of  produc- 
ing prolific  crops  of  grain  and  semitropical  I'rnits,  as  well  as  cotton  and  sugar  in 
great  abundance.  The  river  is  able  to  furnish  all  the  water  needed,  aiid  a  good  deal 
more.  It  would  take  no  very  great  skill  in  engineering,  and  not  a  very  large  sum  of 
money  either,  to  construct  reservoirs  or  lakes  in  which  to  receive  and  store  the  over- 
flow. There  are  natural  basins  or  dry  lakes  into  which,  by  simple  means,  the  water 
could  be  conveyed." 

The  lands  situated  in  and  about  the  Gila  Valley  may  conveniently  be  classified  as 
follows : 

(1)  The  bottom  or  overflowed  lands. 

(2)  Slightly  higher  valley  lands  not  subject  to  overflow. 

(3)  Mesas,  or  sloping  uplands. 

(4)  High,  but  comparatively  level  plains. 

(5)  Mountains. 

THE  BOTTOM  AND   HIGHER  LANDS. 

The  bottom  lands,  as  well  as  those  slightly  higher,  stretch  along  either  side  of  the 
Gila  River  for  varying  distances  north  and  south,  until  they  meet  the  more  elevated 
mesas  which  rise  from  the  valley.  The  bottoms  lie  directly  along  the  river  and  are 
subject  to  inundation  annually.  Immediately  following  the  subsidence  of  the 
waters,  the  local  Indiaus  were,  in  former  times,  accustomed  to  plant  com,  pump- 
kins, melons,  and  other  vegetables.  These  sprung  into  maturity  with  startling 
rapidity,  rarely  failing  to  yield  bountifully  without  additional  irrigation.  The 
custom  is  occasionally  followed  by  resident  farmers  to  this  day  with  excellent 
results,  although  but  a  single  crop  can  be  harvested.  These  bottoms  form  perhaps 
25  per  cent  of  the  valley  lands,  and  may  without  difliculty  be  secured  from  farther 
invasion  by  a  system  of  dikes  and  levees,  if  deemed  necessary  or  desirable.  The 
soil  throughout  the  valley  is  a  rich  brownish  yellow,  sandy  loam,  generous,  mellow, 
and  poms,  with  a  depth  ranging  from  6  to  20  feet,  the  whole  resting  upon  underly- 
ing stratas  of  gravel  and  sand  that  readily  carry  from  the  surface  such  excess  of 
water  as  might  otherwise  prove  injurious  to  seeds  and  growing  plants. 

Concerning  the  geological  formation  of  these  lauds,  the  following  from  the  report 
of  the  citizens'  executive  committee  is  sufiSoieutly  comprehensive: 

''There  is  unmistakable  geologic  evidence  that  the  entire  lower  Gila  Valley  was, 
during  some  prehistoric  period,  covered  with  water,  constituting  in  fact  an  enormous 
lake,  the  surface  rising  in  places  to  the  upper  portion  on  the  out^kirting  mesas.  The 
soil  lying  at  the  bottom  was  made  by  the  washing  and  erosion  of  the  surrounding 
mountains.  The  soda  from  the  decomposed  vegetation,  the  magnesia  and  lime  from 
the  magnesium-lime  formations,  and  the  potash  from  the  decomposing  granite  rocks 
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were  carried  with  nnoeasing  regularity,  year  by  year,  nntil  deposited  in  the  bottom. 
Eventually,  upon  the  disappearance  of  the  lake,  the  rich,  fertile  alluvium,  tbau  which 
there  is  none  better,  was  left  to  reward  the  efforts  of  the  modem  husbandman.  But 
nature,  uot  yet  satisfied  with  her  handiwork,  directed  the  accumulation  of  the  detri- 
tus washed  from  the  distant  mountainous  region.  As  a  result,  the  soil  is  extremely 
rich  in  the  elements  best  adapted  to  thorough  fertilization,  for  it  contains  a  certain 
amount  of  organic  matter  which,  on  decomposing,  further  enhances  its  agricultural 
value.  By  constant  overflow  and  change  uf  channel,  the  deposits  are  evenly  dis- 
tributed over  considerable  areas,  the  process  continuing  through  centuries.  These 
soils  are  further  euriched  by  decomposed  inorganic  contributions,  including  the  sand- 
stones, marls,  limestones,  shales,  etc.  Besides  the  iu^edieuts  mentioned,  a  chemi- 
cal analysis  shows  that  iron,  ammonia,  and  phosphoric  acid  enter  into  its  composi- 
tion in  the  proportions  best  adapted  to  add  to  its  fecundic  qualities.  The  extremes 
of  temperature  are  somewhat  greater  than  on  the  highlands,  but  there  is  also  more 
moisture.^' 

The  bottom  lands  are  so  easy  of  cultivation  that  it  is  not  uncommon,  alter  clearing 
the  surface  from  brush  and  stubble,  to  pass  over  the  ground  with  an  ordinary  culti- 
vator a  single  time,  afterwards  sowing  to  grain  and  grass.  In  three  or  four  months 
large  crops  are  harvested,  the  soil  meanwhile  being  entirely  innocent  of  the  plow. 
All  plants  seem  to  grow  rapidly,  maturing  remarkably  early.  Indications  of  ancient 
ditches  are  apparent  throughout  the  valley,  showing  plainly  the  existence  of  irriga- 
tion works  by  the  ancienf  Aztecs.  Curiously  enough,  in  certain  instances,  the  identi- 
cal routes  of  these  long-extinct  people  have  been  followed  for  considerable  distances 
by  their  modem  successors. 

THE  MSSAS. 

The  mesas  are  warmer,  and  better  adapted  to  the  cultivation  of  citrus  fruits.  The 
soil  is  also  somewhat  different,  being  of  a  reddish  color,  loose  enough  to  receive  water 
without  causing^  the  ground  to  bake,  and  while  of  a  loamy  nature,  is  more  sandy  or 
gravelly.  It  is  in  addition  lighter  but  therefore  better  adapted  for  the  raising  of  the 
lig,  the  olive,  and  the  various  Kinds  of  wine  grapes.  Indeed,  it  has  been  asserted  by 
several  of  the  most  experienced  wine  growers  of  California  that  these  very  mesas  are 
better  calculated  for  the  production  of  the  true  port  and  sherry  grapes  than  any  of 
the  lands  within  the  borders  of  their  own  grand  Btate.  It  is  claimed  that  wine  can 
be  made  possessing  great  preserving  qualities,  such  as  would  allow  of  improvement 
year  by  year  instead  of  deterioration.  These  lands  are  greater  in  area  than  those 
directly  upon  the  river,  and  almost  imperceptibly  slope  away  from  the  distant  moun- 
tains. The  drainage  is  admirable,  not  too  excessive,  and  just  sufficient  to  carry  off 
rarploa  water.  Veffetablee,  grasses,  grains,  su^ar  beets,  and  cane,  cotton,  and,  in 
truth,  almost  everyuiing  can  be  successfully  raised. 

HIGH  PLAINS. 

These  include  extensive  bodies  of  land  connecting  with  the  mesas  along  the  south 
side  of  the  Gila  Valley.  So  griidual  is  the  slope  that  they  hardly  deviate  from  the 
horizontal.  At  the  highest  point  southward  they  as  gently  incline  toward  the  Mexi- 
can line,  the  slope  in  this  case  being  directly  opposite  to  that  along  its  northern  base. 

In  the  latter  instance  it  is  first  toward  the  mesas,  and  firom  thence,  indirectly,  to 
the  river.  The  soil  is  very  similar  to  that  of  the  mesas,  the  two  classes  exhibiting 
common  characteristics.  Like  the  mesas,  these  plains  are  susceptible  of  the  highest 
cnltivation,  providing  always  that  ample  irrigation  facilities  are  afforded.  Here 
and  there  they  are  crossed  arbitrarily  b^  mountain  ranges,  which  do  not  all  tend  in 
the  same  direction,  but  they  present  no  important  engineering  obstacles  to  the  canal 
boilder. 

The  wonderftil  fertility  of  the  bottoms  and  other  valley  lands,  as  well  as  the  mesas 
and  plains,  is  established  beyond  denial  by  actual  experimentation.  Neither  is  the 
soil  likely  to  degenerate  in  the  iiiture,  for  in  answer  to  the  question,  ''Will  it  lastf  ^' 
O.  L.  Wheeler,  D.  D.,  LL.  D.,  a  recognized  expert  in  such  matters  upon  the  Pacific 
coftst,  says: 

"  To  this  query  the  answer  in  general  is,  the  longer  land  is  properly  cultivated 
and  properly  fertilized  the  stronger  and  more  productive  it  becomes.  While  the 
monntains  snrronnding  the  valley  continue  to  disintegrate  under  the  operation  of 
the  elements,  and  while  the  detritus  thus  eliminated  continues  under  the  laws  of 
gravitation  to  descend  and  work  its  way  over  the  plains,  so  long  will  there  be  peren- 
nial additions  to  the  amount  of  producing  element  in  a  state  of  refinement  and 
assimilation.  And  so  long  as  the  water  flowing  from  the^^e  monntains,  holding  in 
solution  the  d<^bris,  which  always,  in  some  degree,  is  spread  upon  the  land  in  irriga- 
tion, so  long  will  the  fertilizing  properties  of  the  soil  continue  to  receive  additions 
and  its  fecundic  power  continue  to  be  increased.  And  so  long  as  the  water  contain- 
ing more  or  less  of  salts  and  ammoniac  compounds,  as  all  water  does,  is  used  for 
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irrigating  parposes,  and  so  long  as  the  process  of  cultivation  continues  to  throw  up 
the  soil,  exposing  it  to  the  indispensahle  and  ever-fructifirin^  influence  of  the  atmos- 
phere, so  long  will  the  soil  continue  to  be  refreshed  and  invigorated  and  prepared  to 
give  large  rewards  to  the  labor  of  the  husbandman." 

MOUNTAINS. 

The  mountains  forming  the  last  and  outer  environments  are,  of  course,  in  no  way 
to  be  discussed.  Nevertheless,  they  play  an  important  part  in  the  advancement  of 
the  agricultural  interests  of  the  valley  by  shielding  more  or  less  the  lower  lands 
from  the  effects  of  the  high,  strong  winds  that  prevail  at  times.  They  also  form  a 
protection  and  shelter  to  range  cattle. 

The  total  acreage  of  the  Gila  Valley  and  outskirting  lands,  as  just  described,  is 
estimated  at  600,000  acres,  of  which  there  are  33,000  acres  of  bottoms,  97,000  acres 
of  higher  valley  lands,  and  470,000  acres  of  mesa  and  level  plains.  By  far  the 
largest  portion  of  the  valley  has  been  filed  upon  under  one  or  other  of  the  Congres- 
sional enactments.  The  entire  amount  under  actual  cultivation  will  probably  not 
exceed  15,000  acres  at  the  present  time,  but  it  is  believed  that  during  the  coming 
autumn  and  winter  from  3,000  to  5,000  acres  additional  will  be  worked. 

THE  VALLEYS  OF  THE  COLORADO* 

Concerning  these  we  print  the  following,  taken  from  the  repoii;  of  the  citizens* 
committee  or  Yuma  County,  which  report  has  already  been  referred  to: 

"Several  miles  above  Yuraa,  in  the  neighborhood  of  Explorer's  Pass,  near  the 
Purple  Hills,  the  great  Colorado  Valley  proper  commences,  r^om  this  point  north- 
erly the  river  is  shut  in  by  cliffs  which,  with  intervening  mountain  systems,  abso- 
lutely preclude  the  possibility  of  canal  construction.  Passing  southward,  the 
cliffs  are  seen  to  gradually  disappear  until  they  become  merged  in  the  low  bottom 
lands.  The  valley  meanwhile  widens  with  every  mile  until  the  Gulf  of  California 
is  reached.  There  are  large  quantities  of  land  which  conld  be  made  productive 
were  irrigation  practicable.  These  are  generally  fertile  bottoms,  inclining  toward 
the  river,  and  covered  in  spots  with  dense  undergrowth  and  cottonwood  and  mes- 

?^uite  trees.  Considerable  of  the  valley  is  raised  above  the  river  as  much  as  100 
eet;  and  to  this  height  water  must  be  brought,  as  the  bottoms  are,  during  certain 
months,  completely  overflowed  by  the  waters  of  the  swollen  stream.  The  soil  is 
extraordinarily  rich,  and  particularly  adapted  to  the  cultivation  of  sugar,  rice,  and 
all  the  textile  plants,  in  addition  to  an  extended  list  of  tropical,  semitropical,  and 
temperate  products.  According  to  careful  chemical  analysis,  the  fertilizing  reddish 
mud  carried  by  the  Colorado  closely  resembles  that  of  the  waters  of  the  Nile,  while 
its  volume  at  low  water  has  been  estimated  by  competent  authority  as  sufficient  to 
easily  irrigate  oliore  than  1,750,000  acres." 

MIKES  AND  MINING* 

There  is  no  section  of  the  United  States,  or  probably  of  the  earth,  more  rich  in 
mineral  wealth  than  the  county  of  Yuma.  All  the  country  north,  east,  and  soath  of 
Yuma  lies  directly  within  the  main  gold  belt  that  reaches  from  Alaska  to  Mexico. 

From  the  San  Bernardino  Mountains,  in  California,  to  the  Sonora  boundary-  line 
the  mountains  and  hills  are  exceptionally  rich  in  the  precious  metal,  as  t£ongh 
demonstrating  the  theory  often  advanced  that  the  richest  gold  mines  are  found  bor- 
dering the  beds  of  extinct  oceans. 

The  great  Colorado  desert  was  once  an  inland  sea,  cut  off  centuries  and  perhaps 
ages  ago  from  the  main  ocean,  leaving  its  waters  to  evaporate  in  this  intense  heat. 
Throughout  all  the  country  bordering  the  desert,  including  this  section,  rich  mines 
are  being  constantly  discovered,  and  some  of  recent  location  are  already  producing 
immense  profits.  In  the  neighborhood  of  Yuma  claims  exceedingly  rich  on  the  sur- 
face are  being  discovered,  and  all  signs  portend  a  great  mining  boom  for  this  coun- 
try, which  will  cnlminate  as  early  as  the  coming  fall  in  an  inroad  of  much  capital. 

Experts  are  arriving  every  week,  and  mines  are  being  bonded  at  more  than  heavy 
prices.  It  seems  wonderful  to  believe  that  all  this  mineral  wealth  has  been  lying 
at  our  very  doors  for  so  many  years  without  a  taker;  but  the  tendency  of  prospectors 
is  to  go  a  long  way  off'  to  strange  lands  rather  than  to  seek  for  mines  in  a  county  as 
old  as  Ynma  County  and  so  accessible.  The  greater  the  distance,  the  hardship,  the 
danger,  the  greater  the  fascination  for  the  prospector.  Distance  seems  indeed  to 
lend  enchantment  to  the  view.  So  it  is  that  this  country  is  almost  a  virgin  field  for 
the  mine  hunter,  and  now,  with  the  few  hundreds  searching  in  its  mountains,  its 
mineral  secrets  are  still  in  effect  secrets,  for  thousands  upon  thousands  might  be 
wandering  through  the  rock-ribbed  fastnesses  of  our  mountain  ranges  and  their 
presence  be  almost  unknown,  so  vast  is  the  extent  of  the  country. 
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The  production  of  precions  metals  in  Tnma  Connty  is  now  $1CM),000  per  month,  and 
it  is  safe  to  predict  that  within  a  year  the  output  will  increase  to  twice  that  amount. 
This  estimate  is  based  upon  the  large  number  of  immensely  rich  gold  discoveries 
made  within  the  last  year,  on  which  extensive  development  work  is  now  being  done.* 
New  re<lnction  works  are  being  erected,  and  an  encouraging  enthusiasm  prevails 
throughout  every  district  of  the  country.  While  Yuma  County  is  a  distinctively 
gold  producing  county,  other  met-als  are  found  in  abundance,  though  not  extensively 
mined.  Large  quautities  of  lead  and  silver  ore  are  being  shipped  to  the  smelter  at 
San  Francisco  for  reductiou,  and  despite  the  long  haul  and  high  freight  rates  yield 
handsome  protit  to  the  operators. 

The  county  is  well  supplied  with  all  the  flaxes  necessary  to  the  successful  opera- 
tion of  the  smelters,  the  erection  of  which  must  surely  follow  the  rapid  development 
of  immense  deposits  of  refractory  ores  recently  discovered.  The  establishment  of  a 
smelter  in  Yuma,  under  competeut  management,  would  increase  the  production  of 
gold,  silver,  cop]>er,  and  lead  to  a  marvelous  figure. 

Many  veins  of  copper  ore  of  a  high  grade,  all  of  which  carry  more  or  less  gold, 
have  lAsen  located  within  the  last  lew  months,  which  only  wait  the  creation  of  a 
reduction  works  to  become  large  contributors  to  the  world's  wealth. 

The  placer  grounds  of  the  Colorado  and  Gila  rivers,  as  well  as  a  number  of  the 
smaller  streams,  are  rich  in  gold,  and  only  await  the  investment  of  a  sufiScient  capi- 
tal to  construct  storage  dams  and  erect  suitable  machinery  for  the  purpose  to  make 
Tuma  Connty  the  most  productive  mining  district  of  the  Southwest.  Hundreds  of 
men  are  now  working  the  richest  ground  with  the  most  primitive  appliances,  soch 
as  rockers  and  dry  washers,  and  making  good  wages. 

Of  the  rare  precious  metals  found  in  the  county,  cobalt,  bismuth,  vanadium, 
molybdenum  are  the  most  prominent.  Precious  stones,  such  as  garnets,  opals,  jas- 
per,turquoise,  tourmaline,  and  chalcedony  have  also  been  discovered  in  various  parts 
of  the  county,  but  as  yet  no  development  of  importance  has  been  done. 

PRODUCTS, 

Fruit  culture  has  so  far  been  prosecuted  upon  a  somewhat  limited  scale,  but 
enough  has  been  learned  from  experimental  tests  to  demonstrate  the  positive  feasi- 
bility of  not  only  producing  an  excellent  quality  of  the  most  proti table  fruit,  but  also 
the  ability  to  raise  them  for  market  trom  three  to  six  weeks  earlier  than  any  section 
of  Calilomia. 

Concerning  the  various  products  of  the  county,  we  quote  again  from  the  report  of 
the  citizens'  committee: 

*'  The  orattge,  lemon,  and  lime,  finding  soils  and  climate  congenial,  yield  in  abund- 
ance large,  clean  skinned,  and  exceedingly  luHcions  fruit.  They  color  handsomely, 
contain  the  requisite  acidity  and  sweetness,  and  are  very  juicy. 

**  The  Hg  and  pomegranate  offer  a  character  oi  fruit  that  almost  stamps  them  as 
indigenous.  The  latter  is  not  yet  recognized  to  any  great  extent,  but  it  will  certainly 
become  an  important  factor  in  arboriculture  when  its  economic  qualities  are  better 
known.  As  to  the  tig,  the  most  desirable  variety  has  yit  to  be  determined.  The 
true  'White  Smyrna" would  probably  prove  the  best,  and  that  its  yield  would  be 
prodigious  goes  without  saying,  tor  the  tree  will  bear  three  crops  annually.  This 
assertion  is  based  upon  actual  productive  results  of  the  ^Mediterranean  White'  fig, 
that  is  known  not  to  be  the  true  Smyrna. 

''The  grape  seizes  upon  what  is  proffered  to  it  and  becomes  hardy,  thrifty,  and 
adaptable.  The  choice  naturally  inclines  to  the  earliest  tor  table  purposes.  What 
those  varieties  should  be  is  in  process  of  experiment  upon  a  scale  that  will  soon  solve 
the  quoMtion,  but  it  may  be  said  that  all  kinds  mature  from  three  to  four  weeks 
before  they  do  in  California.  They  attain  great  size,  cluster  tightly  on  the  bunches, 
are  firm  and  highly  colored,  and  possess  exquisite  flavor.  Heavy  wines  and  bran- 
dies of  a  superexcellent  character  can  be  made,  but  with  light  wines  the  reverse  is 
true,  for  everything  appareutly  goes  to  saccharine.  For  ripening  wines  the  climatic 
conditions  are  admirable.  A  quantity  of  common  white  wine,  costing  45  cents  per 
gallon,  was  brought  here  from  California  by  water  years  ago,  and,  on  being  found 
ofiaaJable,  was  placed  in  cellars  and  its  history  almost  forgotten.  Nine  years  later 
the  wine  was  brought  to  light,  when  it  was  discovered  that  it  resembled  a  brown 
sherry,  rich  in  boqnet,  smooth  as  oil,  and  delicious  to  the  taste.  It  was  carefully 
drawn  from  the  casks,  bottled,  and  sold  at  $2.50  per  bottle. 

"The  olive  grows  luxuriantly,  and  will  in  the  future  become  a  most  profitable 
inveHtraent.  Whatever  its  characteristics  elsewhere,  here  it  requires  water  and  cul- 
tivation— the  more  water  the  better. 

**The  mulberry  matures  rapidly,  and  when  firmly  rooted  vigorously  withstands 

S«at  heat  and  lack  of  water.    It  produces  an  early,  large,  and  sweet  fruit,  and  is  a 
ffbly  desirable  tree  to  plant  along  the  canals  for  its  grateful  shade. 
''The  plum  can  be  easily  raised  uom  the  seed.    It  ftuits  early,  though  so  far  the 
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product  does  Dot  commend  itself  particularly  for  table  use,  but  as  a  Rtook  upon  which 
to  injrraft  prunes,  or  even  superior  varieties  of  plumfl,  it  Is  everything  to  be  desired. 
An  experiment  in  this  line  with  the  best  prune  known  in  California  showed  a  growth 
of  23  inches  in  forty  days  from  the  innertion  of  the  ^raft. 

"The  date  has  passed  beyond  conjecture.  The  plant  produces  magnificently,  and 
its  cultivation  will  be  prosecuted  more  extensively  this  winter  than  ever  before. 
The  soil  is  in  every  way  Huitable,  and  with  occasional  cultivation  and  intelligent 
irrigatiou  a  quick  and  early  growth  is  assured. 

'^  Apricots  and  pe  ches  have  been  tested.  They  mature  rapidly,  bear  choice  fruit, 
and  are  always  healthy,  giving  dattering  indications  of  future  success. 

''As  facilities  increase  other  fruit  trees  will  be  intro<luceil,  and  with  the  samecare 
that  is  bestowed  upon  them  elsewhere  will,  so  soon  as  tbey  become  acclimated,  come 
to  a  yield  materially  in  advance  of  the  place  from  whence  they  came.  The  held  is 
too  large  to  admit  of  ext>en<led  comment  at  this  time,  but  it  may  suffice  to  refer 
briefly  to  certain  other  products  which  may  in  time  equal,  if  not  surpass,  fruitgrow- 
ing as  a  commercial  proposition,  as,  for  example,  cotton,  wild  hemp,  ramie,  sugar 
caue,  sugar  beets,  etc. 

**  Cotton  has  been  tried  from  time  to  time,  for  years,  with  varying  but  always  sat- 
isfactory results,  and  even  then  without  care.  If  watered  regularly,  it  becomes  a 
large  bush,  and  if  properly  pruned,  a  tree,  being  in  flower,  boll  and  cotton  the  year 
round.  These  bushes  and  trees  have,  m  instances,  borne  steadily  for  fourteen  years. 
The  staple,  of  course,  diminishes  in  course  of  time,  but  at  teu  years  it  is  not  inferior 
to  the  avera.i;:e  staple  of  Western  India. 

**Wild  hemp  is  a  textile  plant  indigenous  to  the  country.  It  grows  freely  and 
luxuriantly  to  a  great  height,  often  averaging  from  15  to  17  feet.  It  has  a  long, 
strong  fiber,  and  is  frequently  worked  into  nets  and  fishing  lines  by  the  Yuma 
Indians.  Convul^ve  attempts  have  been  made  to  utilize  this  plant,  with  the  prac- 
tical result  of  fixing  its  value  among  the  fibers  used  in  the  manufacture  of  cordage 
at  about  $160  per  tou  of  2,000  pounds.  After  proper  bleaching  and  manipulation,  a 
beautiful  fiber  has  been  produced  and  manufactured  into  colored  fabrics,  taking  the 
dye  and  retaining  tlie  elasticity  and  luster  exactly  as  well  as  the  fabrics  of  true  flax 
and  ramie.  It  seeds  itself  annually,  and,  immediately  following  the  overflows  of 
the  Colorado  River,  takes  possession  of  every  nook,  comer,  and  open  area,  to  the 
exclusion  of  everything  else.  It  covers  not  less  than  100  square  miles  in  an  unbroken 
stretch,  commencing  near  the  boundary  line  of  the  Gadsden  purchase  and  extending 
southward  along  the  river  to  Hardy's,  Colorado,  below  the  point  where  the  rising  tides 
of  the  Gulf  of  California  force  back  the  flow  of  the  Colorado  River  proper. 

"The  fibrous  plaut  ramie  has  been  given  a  partial  trial.  The  soil,  on  analysis, 
was  found  to  contain  all  the  essential  properties  to  render  the  most  favorable  results, 
but  the  absence  of  water,  together  with  injutliciously  planting  the  roots  too  lat«, 
retai;ded  the  jrrowth.  Enough  data  was  obtained,  however,  to  warrant  the  belief 
that  this  will  eventually  become  one  of  our  most  important  industries. 

**  Sugar  cane  has  been  fairly  tested  with  the  Sonora  cane.  The  growth  was  surpris- 
ingly great,  and  the  percenta»j:e  of  juice  much  increasetl  <»ver  the  yield  at  the  place 
from  which  it  was  originally  brought.  A  superior  quality  of  panocha  and  syrup 
wjvs  manufactured,  the  ]>rioes  realized  leaving  handsome  margins  for  profit.  The 
capriciousness  of  the  water  supply,  as  in  the  case  of  ramie,  dissolved  the  industry, 
and  It  has  not  since  been  revived. 

*'The  sugar  beet  promises  better  results  for  the  future  than  many  of  the  products 
already  mentioned  as  prominent  in  the  same  direction.  Samples  not  fully  matured 
polarized  17  per  cent.  With  proper  cultivation  the  percentage  can  be  raised  to  from 
20  to  25,  and,  besides,  will  harvest  two  crops  each  year. 

"  Wheat  does  splendidly,  but  complete  data  are  not  at  hand  from  whirh  to  compute 
the  average  yield.  In  one  instance,  however,  48.3  pounds  seeded  to  20  acres,  about  9 
miles  east  of  Yuma,  on  the  Gila  River,  returned  52,750  pounds,  after  having  been 
irrigated  five  times.  This  was  sold  in  San  Francisco,  bringing  50  cents  per  cental 
over  every  other  kind  ihen  in  the  market.  The  grain  is  remarkable  for  its  plaiup, 
berry-like  appearance.  The  winter  and  spring  are  warm  enough  to  iuhure  a  vi;j:oron8 
growth,  and  cool  enongh  in  April  and  May  to  allow  the  heads  to  fill  out  without 
shriveling.  It  is  so  perfect  as  to  sell  for  seed,  and,  so  far  as  known,  is  proof  against 
rust.    Two  crop"*  are  raised  annually. 

"Barley  also  does  well,  and  will  produce  two  crops— the  first  yielding  from  35  to 
40  bushels  of  barley  and  the  second  a  large  amount  of  hay. 

"Corn  is  produced  in  great  quantity,  yields  enormously,  and  can  be  grown  the 
year  round.  The  'Cocopah'  com  is  noted  for  sweetness,  plumpness,  earliness,  and 
for  its  firm  and  solid  grains.  Five  weeks  after  planting,  roasting  ears  are  plentiful. 
This  variety  commands  a  ready  sale  at  higher  prices  than  any  other  kind. 

"Alfalfa  will  cut  from  five  to  seven  times  at  an  average  of  2^  tons  to  the  acre. 
Eight  acres,  but  one  year  old,  have  this  year  yielded  74  tons,  with  more  cuttings  yet 
to  be  made.    The  hay  brings  $15  per  ton. 
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''Sorsham,  raised  for  feed,  is  both  valuable  and  prolific.  It  freqaently  reaches  15 
feet  in  height,  yields  from  15  to  20  tons  per  acre,  and  is  worth  $15  per  ton.  Several 
crops  can  be  harvested  annually. 

<<  Vegetables,  kit-chen  and  warden  stuff,  melons,  etc.,  grow  all  the  year  round  in 
unlimited  quantity  and  excellent  quality.    Some  time  since,  a  Gila  Valley  farmer 

Slanted  15  pounds  of  Irish  potatoes  on  a  piece  of  bottom  land  that  had  been  over- 
owed,  from  which  be  harvested  over  700  pounds ;  aud  this  record,  it  is  believed,  has 
rarely,  if  ever,  been  excelled.  The  sweet  potato  produces  enormously,  and  equals 
the  choicest  brought  from  South  Carolina. 

*' Peanuts  mature  rapidly  and  abundantly,  yielding  a  nut  both  plump  and  tooth- 
some. 

"Whenever  there  is  sut&cient  moisture,  the  natural  flora  abound  in  profusion  and 
variety.  They  are  of  rare  beauty  and  delicious  fragrance,  the  bulbous  plants  par- 
ticularly. The  lily  surpasses  tho  famous  imported  '  Japan.'  It  has  been  claimed  by 
experts  that  at  no  distant  period  opium  will  be  manufactured  from  the  popp3'  and 
attar  from  the  rose,  both  flowers  thriving  vigorously.  There  are  but  few  trees  and 
shrubs  capable  of  adorning  the  surroundings  of  a  lovely  modern  home  that  can  not 
be  satisfactorily  grown. 

"  Every  plant,  vine,  or  tree  mentioned  in  the  foregoing  list  has  been  actually  proven 
adaptable  to  our  soils  and  climate.  Many  others  have  been  omitted  through  lack 
of  space,  but  there  Seems  no  doubt  that  time  will  demonstrate  our  ability  to  profit- 
ably raise  all  the  semitropic  and  most  of  the  tropical  and  temperate  productions." 

CONCLUSION. 

In  the  valleys  of  the  Colorado  and  the  Gila  rivers  there  is  room  for  thousands.  It 
is  not  too  much  to  say  that  nowhere  within  the  limits  of  this  broad  IJnion  can  be 
found  a  more  desirable  region  for  the  making  of  a  home.  No  laborious  clearing  of 
the  laud  is  required;  it  lies  almost  ready  for  the  plow.  Trees  and  shrubbery  have 
ifto  rapid  a  growth  that  within  eighteen  months  the  immigrant  can  surround  his 
abo<le  with  attractious  which  would  require  years  to  mature  m  less  favored  climates. 
Fruits  ripen  and  are  ready  for  market  a  full  month  before  the  California  product. 
The  bright  sunshine  makes  life  a  luxury,  and  the  pure  dry  atmosphere  brings  health 
to  all  woo  inhale  it.  For  the  establishment  of  colonies,  such  as  are  made  m  south- 
em  California,  Arizona  presents  unrivaled  opportunities.  Thousands  of  acres,  now 
profitless,  can  be  made  productive  by  the  construction  of  irrigating;  ditches,  and 
there  is  no  investment  which  assures  larger  or  more  permanent  returns. 

The  statements  in  this  article  on  Yuma  County  are  not  exaggerated;  in  fact,  they 
fall  short  of  doing  Justice  to  this  wonderful  bit  of  country.  Pineapples,  dates, 
almonds,  and  walnuts  will  do  well.  Strawberries,  raspberries,  blackberries,  cur- 
rants, gooseberries,  and  all  varieties  of  small  fruite  can  be  successfully  cultivated. 
Indeed,  Yuma  County  is  not  only  the  natural  home  of  the  citrus  and  semitropical 
fruits,  but  almost  every  fruit,  nut,  plant,  grain,  grass,  or  vegetable  which  can  be 
produced  in  either  tropic  or  temperate  zone  will  thrive  in  its  rich  and  fertile  soils. 

With  the  bright  prospects  ahead  of  the  town  of  Yuma  and  Yuma  County,  there 
can  be  no  better  investment  for  capital  seeking  large  and  renumerative  returns  than 
is  atforded  there.  With  a  matchless  climate,  where  all  forms  of  disease  known  to  the 
damp  and  rigorous  regions  of  the  East  and  North  are  unknown ;  where  the  bright 
sunshine  kisses  into  bloom  and  fragrance  every  form  of  vegetation,  and  where  the 
clear  days  and  cool  and  balmy  nights  are  one  long-continued  poem  of  happiness  and 
delight,  we  can  ofler  to  capitalists  an  ideal  field  for  investment  and  to  home  seekers 
a  veritable  paradise  in  which  to  settle. 
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REPORT 

OP  THE 

GOVERNOR  OF  ARIZONA. 


ExifcuTiVB  Department  of  Arizona, 

Phoenix,  Ariz.y  September  i,  1899. 
Sir:  I  have  the  honot  to  submit  the  following  report  of  the  affairs, 
development,  and  resources  of  Arizona  for  the  year  ended  June  30, 
1899,  in  which  I  have  deemed  it  proper  to  embrace  reliable  and  exhaust- 
ive information  upon  all  subjects  material  to  the  industrial,  social,  and 
economic  progress  of  the  Territory: 

POPULATION. 

As  near  as  can  be  estimated  from  the  school  census  completed  in 
July  of  this  year,  Arizona's  population  exceeds  100,000  people,  and  it 
is  confidently  believed  that  the  general  census  of  1900  will  sustain  this 
estimate. 

The  probable  increase  during  the  year  has  been  5,000,  and,  as  pre- 
viously stated,  the  great  and  varied  resources  of  Arizona  invite  strong, 
courageous  characters  who  come  seeking  investments  and  permanent 
homes.  Social  and  moral  conditions  here  compare  favorably  with  any 
portion  of  the  Union. 

The  increase  has  been  distributed  very  evenly,  the  mining  districts 
probably  receiving  the  major  share,  although  the  agricultural  valleys 
have  gained.  The  nationality  of  the  immigrants  can  not  be  reliably 
determined  until  after  the  census  is  taken,  but  it  is  safe  to  say  that  a 
large  majority  are  Americans  from  all  parts  of  the  Union,  principally 
from  the  north  and  middle  West.  Our  citizens  are  industrious,  intelli- 
gent, patriotic,  and  brave,  such  people  as  make  up  the  bone  and  sinew 
of  the  nation. 

TAXABLE  PROPERTY. 

From  the  following  statement  of  the  taxable  property  of  the  Ter- 
ritory, which  is  compiled  from  the  assessment  rolls  and  the  report  of 
the  Territorial  board  of  equalization  for  the  current  year,  it  will  be 
seen  that  the  assessed  valuation  of  the  property  in  the  Territory  h^ 
materially  advanced  during  the  year,  notwithstanding  that  under  the 
present  system  a  large  amount  of  the  taxable  property  is  not  returned 
to  the  various  assessors,  and  the  values  of  the  property  assessed  are 
usually  very  low,  which  causes  a  higher  rate  of  taxation  than  would 
be  necessary  were  all  the  taxable  property  properly  assessed  and  val- 
ued. As  the  community  grows  older  and  the  disadvantages  arising 
from  the  present  system  of  low  valuations  and  high  rates  of  taxation 
are  better  understood  by  the  people  generally,  the  laws  upon  the  sub- 
ject will,  no  doubt,  be  so  altered  as  to  secure  approximately  full  and 

3 

Digitized  by  V^OOQIC 


4  REPORT   OP   THE   GOVERNOR   OF   ARIZONA. 

correct  returns  of  all  property  in  the  Territory  subject  to  taxation. 
When  assessments  are  had  upon  a  just  and  equable  system  of  valuation, 
the  rate  will  be  as  low  here  as  in  any  of  the  States.  I  have  endeavored 
to  present  the  imjwrtance  of  this  subject  clearly  to  the  legislative 
branch  of  the  Territorial  government,  and  it  is  expected  that  the 
commission  now  engaged  in  codifying  and  revising  the  laws,  as 
authorized  by  the  twentieth  legislature,  will  correct  serious  faults  in 
the  revenue  system. 

Statement  of  assessed  valuation  of  property. 


CJotinty. 


Apache 

Coconino... 

Cochise 

Graham — 

GUa 

Maricopa . . 

Mohave 

Navajo 

Pinal 

Pima 

Santa  Cmz 
Yavapai — 
Yuma 

Total. 


Land. 


Acres. 
784,160 
708,605 
96,895 
39,710 

d,ooe 

251.720 

617,896 

1,096,497 

55,654 

74,034 

59,227 

892,894 

34,519 


Value. 


$168, 
235, 
J 148, 
I  599, 
1169, 
»3,830, 

laa, 

>269, 

>404, 
»228, 
»77, 
»601. 


665.89 
981.31 
124.00 
771.35 
474.00 
267.00 
965.39 
658.56 
209.50 
883.00 
199.00 
783.51 
945.79 


4,179,01)2      6,582,828.80 

! 


Value 
qf  improve- 
ments. 


Value 
of  city  and 
town  lot8. 


|09,d00.00 

81,009.00 
152,204.00 
660,352.25 
128,470.00 
506,673.00 
114,020.00 

88,267.10 
209.997.00 
126,013.00 

17,515.00 
784,038.00 

83,128.00 


2,861,971.35 


S6,999.00 
9,114.50 
27,727.00 
54,541.00 
66,430.00 
2,464,002.00 
46,087.00 
87,468.83 
44,276.50 
719,177.00 
63,817.00 
476,627.60 
63,064.00 


4,288,776.88 


Value 
of  improve- 
ments. 


$46,505.50 
229,422.50 
844,860.00 
102,U9.00 
136,867.00 
1,205,214.00 


173,540.00 
56,2^.00 
881,205.00 
170,180.00 
560,457.00 
73,096.00 


8,968,148.00 


Horses. 

Mules. 

Asses. 

County. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Apache 

2,854 
8,520 
8,919 
8,698 
3,101 
4,498 
2.514 
2,207 
4,182 
2,095 
1,938 
6,489 
586 

$52,062.08 
69,580.00 
64,557.00 
89,706.88 
53,126.00 
96,040.00 
75,265.00 
42,070.00 
63,482.00 
20,447.00 
26,780.00 

127.735.00 
13,161.00 

53 

24 

U9 

112 

98 

222 

14 

61 

209 

112 

189 

74 

44 

$1,850.00 
960.00 
2,975.00 
2,872.27 
2,450.00 
5,560.00 
490.00 
1,995.00 
5,265.00 
2.800.00 
5.060.00 
2,106.00 
1,100.00 

179 

70 

191 

262 

357 

45 

85 

78 

28 

96 

89 

201 

18 

$862.00 

Coconino.- - ..    ...... 

%0.00 

Cor^hiw   ,     '-..... 

1,018.00 

2,647.00 

Gila 

1,785.00 

Mftrif*oiMi . ,  -  . , 

370.00 

Mohave 

425.00 

Navajo 

880.00 

Pima 

115.00 

PHTlfll 

431.00 

Santa  Cruz 

274.00 

Yavapai 

1,882.00 

Yuma 

87.00 

Total                        

41,546 

808,021.91 

1,281 

34,972.27 

1.639 

10,686.00 

County. 


Number. 


Apache 

Coconino  . . 

Cochise 

Graham  ... 

GUa 

Maricopa . . 
Mohave. ... 

Navajo 

Pinal 

Pima 

Santa  Cruz 
YavaiMii  ... 
Yuma 

Total. 


Cattle. 


8,125 
15,627 
66,780 
67,076 
40,766 
22,800 
22.347 

9,230 
23,213 
40,881 
14.394 
47,665 
982 


Value. 


Number.      Value, 


164, 

en, 

578, 
407, 
288, 
224, 
114, 
273, 
412. 
143, 
479, 
10, 


304.00 
728. U6 
744.00 
278.00 
660.00 
870.00 
385.00 
476.15 
666.00 
805.00 
727.00 
545.00 
765.00 


869,876    8,856,053.20 


Sheep. 


100,104 

164,000 

6,710 

1,231 

13 

7,006 

14,573 

88,445 

4,084 

2,990 

20 

51,938 


450,074 


Number.     Value, 


$218,206.00 

328,000.00 

13,420.00 

2,462.00 

26.00 

14,012.00 

20,146.00 

176,910.00 

8,068.00 

5,980.00 

40,00 

108,876.00 


900,148.00 


Goats. 


8,001 

001 

427 

8,883 

4,411 

1,305 

800 

530 


10 
3,870 


10,620 


$6,000.00 
1,802.00 
854.00 
7, 766. 00 
8,822.00 
2,610.00 
1,600.00 
1,080.00 


964.00 

20.00 

7,640.00 


39,140.00 


I  Also  includes  value  of  patented  and  unpatented  mines  assessed. 
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Statement  of  assessed  valuation  af  property — Continued. 


County. 


Swine. 


Num- 
ber. 


Value. 


Ail  other 
property. 


Railroads. 


Miles.    Valuation. 


Total  valua- 
tion. 


Apache 

Coconino.. 
Cochise.... 
Graham 

Gila 

Maricopa.. 

Mohaye  

Navajo 

Pinal 

Pima 

Santa  Cruz 
YayH»l... 
Yuma 

Total 


172 
201 

90 
679 
877 
4,809 
105 
247 
195 
889 

81 
558 


$619.00 
1,005.00 

825.00 

1,787.00 

1,885.00 

10,922.60 

868.00 
1,118.00 

585.00 
1,017.00 

28a  00 
1,674.00 
1,422.60 


1185, 

8ro, 

555, 
275, 
271, 


422.65 
646.05 
632.20 
162.73 
912.00 
488.09 
252.65 
094.55 
918.50 
180.00 
655.00 


54.48 
128.66 
177.85 

41.00 


$186,205.00 
283,650.00 
991.948.60 
128,246.80 


161, 
200, 
63r, 
237, 
1,O21,«».0O 
77,230.60 


97.09 
108.076 
57.208 
80.29 
64.75 
52.04 
60.562 
82.6 


568,513.91 
270,190.00 
143,020.00 
476,»6.64 
894,417.40 
195,976.00 
106,051.46 
502,530.55 


$1,007,425.07 
1,876,888.41 
2,974,897.70 
2,495,662.26 
1,248,907.00 
9,312,482.60 
1,228,068.94 
1,211,058.19 
1,707,  aw.  14 
8,376,512.40 

937,986.00 
4,230,788.82 

902,478.84 


7,8 


22,966.00 


4,981,882.67 


999.496 


4,189,075.26 


32,509,620.29 


According  to  the  foregoing  table  the  Territory  has  the  following 
assessed  taxable  property: 

4,179,012  acres  of  taxable  land $6,532,828.80 

Improvements  thereon 2,861,971.35 

City  and  town  lots 4,288,776.33 

Improvements  thereon 8,988,149.00 

41,546  horses 808,021.91 

1,281  mules..'. 34,972.27 

1,639  asses 10,636.00 

369,876  cattle 3,855,953.20 

450,074  sheep 900,148.00 

19,620  goats 89,140.00 

7,882  swine 22,966.00 

999.496  miles  of  raih-oad » 4,189,075.26 

All  other  property 4,981,882.67 

Total 82,509,520.29 

The  average  valuation  is: 

Land,  i)er  acre T $1.56 

Horses,  per  head 19.83 

Mnles,  i>erhead 27.30 

Cattle,  per  head 10.43 

Goats,  per  head 2.05 

Sheep,  per  head 2.00 

Asses,  per  head 6.49 

Hc^,  per  head 2.91 

Rauroad,  per  mile ' 4,191.19 


*  There  are  454  miles  of  new  railroad  in  the  Territory  exempted  from  taxation 
for  a  term  of  years. 
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FINANCES. 
Statement  of  the  bonded  and  floating  indebtedness  of  the  Territory,  June  SO,  1899, 


Date. 


Title. 


Time    'Rate,  per 
(years).       cent. 


Amount. 


July  1,1885 

November  1,1885. 

May  15, 1885 

January  1,1887... 
January  15,1888.. 

July  1,1802 

Julyl5,18«2 

January  15,1896. 


Insane  asylum  bonds 

Wagon  road  and  bridge  bonds. 

Qila  bridge  bonds 

Arizona  University  bonds 

Territorial  funding  bonds 

"World's  fair  bonds 

Territorial  funding  bonds 

Territorial  funding  bonds , 


June  1, 1898 i  CJapitol  building  bonds 

Total 

Deduct  county  and  city  indebtedness  funded  . 

Bonded  debt  account  of  Territory 

Floating  debt  (general-fund  warrants) 

Total 

Cash  on  band 


Less  amount  paid  for  interest  on  old  warrants. 


Less  amount  paid  for  interest  on  Tavapai  County  bonds. 
Net  debt  of  Territory 


$74,000.00 

12,000.00 

8,000.00 

12,000.00 

140,000.00 

30,000.00 

2,000.000.00 

800,000.00 

100,000.00 


2,676, 
1,634, 


000. 00 
027.57 


1.041, 
136, 


972.43 
388.44 


1,178, 
152, 


310.87 
836.90 


1,025, 
53, 


473.97 
719.31 


971, 


754.66 
578.34 


948,176.32 


Statement  of  Territorial  receipts  and  disbursements  for  seven  months,  Janv^iry  1 

to  July  31, 1899, 

Cash  on  hand  December  81, 1898 $351,139.98 

RECEIPTS. 

Sale  of  bonds _ $31,716.44 

Counties  account,  tax  levy 215,946.18 

Counties  and  municipalities,  account  funded  debt  interest.    86, 312. 15 

Chairman  of  investigating  committees 108. 00 

E.  J.  Bennitt,  secretary 790.08 

Insurance  tax 5,638.16 

Herbert  Brown,  superintendent 711.00 

United  States  Government  (agricultural  college  fund) 25, 000. 00 

Escheated  estate 160.35 

Rentof  school  lands 912.78 

817,295.09 

668,435.07 
DISBURSEMENTS. 

General  fund  warrants  paid $94,217.30 

Interest  on  above $12,907.63 

General  fund  warrants  funded 84,320.23 

Interest  on  above  funded 24,331.38 

Insane  asylum  warrants  funded 1, 121. 45 

Interest  on  above  funded 278. 31 

Gila  bridge  bonds  funded 7,000.00 

Six  x)er  cent  funding  bonds  funded 10,000.00 

Interest  on  above  6  per  cents  funded 250. 00 

Insane  asylum  bonds  funded ._      8,000.00 

Interest  on  above  funded 46. 64 

Insane  asylum  bonds  paid 8, 000. 00 

Interest  on  above * 256. 64 

University  of  Arizona  bonds  paid 2,000.00 

Interest  on  above 38. 90 

Interest  on  funding  bonds 123, 975. 00 

Interest  on  bonds  other  than  above  mentioned.    12, 480. 00 

Total  interest  paid 174,564.50 
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Warrants  other  than  general  funds  paid $96, 1 63 .  63 

Expense  (mostly  bond  and  warrant  calls) 613. 74 

.     Total  expenditures : $486,000.85 

Cash  on  hand  July  31, 1899 182,434.22 

NATIONAL  AND  TERRITORIAL  BANKS. 

The  following  comparative  tables,  showing  the  increase  of  business 
in  the  banks  of  Arizona  during  the  three  years  ended  June  30, 1899,  are 
especially  interesting  and  instructive,  as  they  are  very  significant  of  the 
Territory's  progress  and  its  remarkable  increased  strength  financially: 

NATIONAL  BANKS. 

Statements  made  to  the  Comptroller  of  the  Currency,  July  14, 1896, 
RESOLTICES. 


Loan&dis- 1  Stocks,  se- 
counts,       cnrities, 

and  over- 1       and 
drafts.        claims. 


United 

States 

I    bonds    I 

I  and  pre- 

I  mium.  I 


Cash  and 

due  from 

banks. 


Phoniix  National  Bank,  Phoenix .  $180, 968. 15  $39, 751. 77 
National  Bank  of  Arizona,  Phoe-  t                   I 

nix 156,981.67  16.275.27 

Prescott  National  Bank,  Prescott ,  201, 735. 96  20, 781. 80 
Consolidated  National    Bank  J                   I 

Tucson j    78,855.34  33,082.81 

Arizona  National  Bank,  Tucson  .     45, 287. 77  '  44, 491 .  93 


United 
States 
redemp- 
tion 
fund. 


$75,000  I  $80,101.29  $1,125.00 


Total 668,849.78  |  163, 


26,000 

27.000 


13,500 
12,750 


00,862.46 
186,721.70 

104,800.21 
122,420.17 


158,260     484,764.88     4,600.00 


1,125.00 
1.226.00 

662.60 
562.60 


Banking 
house, 
furni- 
ture and 
fixtures. 


$6,000.00 

8,500.00 
2,200.00 

8,072.54 
640.00 


15,412.54 


LIABILITXES. 


r^nit^l    ISnrnlasandlNational- 
1      profits-     t  standing. 

Deposits. 

Total. 

PboBuix  National  Bank,  Phcenix. 
National  Bank  of  Arizona,  Phce- 
nix            ... 

$100,000  1     $28,448.54          $22,600 
100,000  ,        21  321.17           22,600 

$217,078.67 

118.718.13 
248,063.18 

169.147.73 
168.665.76 

$363,027.21 
282,584.30 

Prescott  National  Bank,  Prescott 

ConsoUdated    National    Bank. 

Tucson 

100,000  j        19.401.07           22,200 

50.000  1         8,484.67  |         11,250 
60,000  j         9,886.61  |           2,000 

889,864.25 
228,882.40 

226.162.87 

Total 

400.000  i        82,542.06  1         81,050 

'                         1 

906,668.47 

1,470,280.53 

Statements  made  to  the  Comptroller  of  the  Currency,  June  30, 1899. 
RESOURCES. 


Loans,  dis- 
counts, and 
overdrafts. 

Stocks,  se- 
curities, 

and 
claims. 

United 
States 
bonds 
and  pre- 
mium. 

Cash  and 

due  from 

banks. 

United 
States 
redemp- 
tion 
fund. 

Banking 
house, 
furni- 
ture and 
fixtures. 

Phoenix  NationaliBank,  Phoe- 
nix  

National  Bank  of  Arizona, 
Phoenix 

Prescott  National  Bank, 
Prescott 

ConsoUdated  National  Bank, 
Tucson 

Arizona  National  Bank,  Tuc- 
son   

$477,760.71 
282,188.66 
211,678.87 
209,610.24 
92.754.95 

$68,764.06 
13,276.93 
17,575.36 
36,183.17 
27.042.80 

$77,260 
25,000 
50,000 
18,500 
13.750 

$287,705.37 
64,891.17 
283,720.57 
443,280.07 
178,997.16 

$3,876.00 

1,125.00 

2,250.00 

662.50 

562.60 

$4,000.00 
3.600.00 
1,000.00 

18,869.61 
600.42 

Total 

1.273,838.42  1  152.842.31  '    179.500 

1,238,883.84  1  7.875.00 

27,980.08 
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Statements  made  to  the  Comptroller  of  the  Currency,  June  SO,  i^99— Continned. 

LIABILITIES. 


Capital 
stock. 

Surplus  and 

unoivided 

profits. 

National- 
hank 
notes  out- 
stand  ing. 

Deposits. 

TotaL 

PhcBnix  National  Bank,PhcB- 

$100,000 
100,000 
100,000 
60,000 
60,000 

$40,178.86 
86,087.18 
88,204.74 
8,658.01 
18,251.49 

$67,600 
22,000 
86,660 
11,280 
2,900 

$092,166.29 
231,604.67 
8n,270.05 
662,076.68 
247,666.34 

$908,846.14 
380,78L75 
646,124.79 
721,964.69 
818,716.83 

National   Bank  of  Arizona, 

Prescott   National    Bank, 
Prescott 

ConsoUdated  National  Bank, 
Tncson ... 

Arizona  National  Bank,  Tuc- 
son               

Total 

400,000 

146,380.27 

140,800 

2,194.772.83 

2, 880, 40a  10 

TEERITORIAL  BANES. 

Statements  made  to  the  Territorial  bank  commissioner  February  SI,  1896. 

RESOUBCES. 


Loans,  Stocks,  se- 
discounts, ;  curities, 
and  over-        and 

drafts.        claims. 


United 
States 
bonds. 


Beales-  I 

tate,  fur-  Cash  and 
niture,   i  due  from 
and  fix-      banks, 
tures. 


Bank  of  Arizona,  Prescott 

Valley  Bank.  Phoenix 

Arizona  Central  Bank,  Flagstaff 

International  Bank.  Nogales 

West.  Investmt.  Banking  Co. ,  Phoenix 
Farmers  and  Merchants^  Bank,  Tempe 
Mesa  City  Bank,  Mesa 

Total 


$147,017.49 
265,340.06 
76,762.62 
12,688.78 
17.843.09 
76,923.30 
16,782.64 


602,347.88 


$20,662.53 

4,850.00 
19,718.31 

1,035.08 
11,046.85 

2,380.70 

2,067.91 


$60,000 


$26,722.50 
8,766.00 
2,300.00 
8,261.14 
1,909.00 
1,212.60 
9,499.76 


70,160.88 


60,000 


$58,023.66 
54,087.40 
26,181.74 
14,886.67 
13,960.84 
88,29S.46 
6,675.78 


53,719.89    210,006.55 

\ 


LIABILITIES. 


Capital 
stock. 


Bank  of  Arizona.  Prescott i 

Valley  Bank,  Phoenix 

Arizona  Central  Bank,  Flagstaff 

International  Bank.  Nogales 

West.  Investmt.  Banking  Co.,  Phoenix  . 
Farmers  and  Merchants  Bank.  Tempe. 
Mesa  City  Bank,  Mesa 

Total I 


Surplus  and  t 

undivided 

profits. 


$50,000 
100,000 

$14,154.70 

27,912.16 

30,000 

10,743.22 

5,000 

39.10 

15,200 

1,143.79 

25,000 

6,560.80 

20,400 

3,589.11 

236,600 

64,151.37 

Deposits. 


$267,  m.  48 
194,570.81 
92.159.46 
26.832.57 
28.476.49 
87,230.66 
10,096.87 


Total. 


$321,326.18 
82?,  482. 46 
122,902.07 
81,8n.«7 
44,819.28 
118,806.96 
34,025.98 


696,485.83  996,287.20 


Statements  made  to  the  Territorial  bank  commissioner  June  SO,  1899, 

RESOURCES. 


Loans, 
discounts, 
and  over- 
I    drafts. 


^*^Htr  United 


curities, 

and 
claims. 


States 
bonds. 


I  Beales-  i 

tate,  fur-  Cash  and 
I   niture,     due  from 

and  fix-  I    banks, 
tures. 


Bank  of  Arizona,  Prescott 

Valley  Bank,  Phoenix 

Arizona  Central  Bank.  Flagstaff 

International  Bank .  Nogales 

West.  Investmt.  Banking  Co.. Phoenix 
Farmers  and  Merchants'  Bank,  Tempe 
Mesa  City  Bank,  Mesa 

Total 


$213,015.65 
350.952.37 
194.155.51 

'    40.822.95 

,  16.824.91 
80.049.45 

I    21.180.20 


$6,804.60      $75,000 
40.447.33   

6.991.16  ; 

2.005.15  ' 


$36,000.00  $249,206.94 
22.  .570. 07  ,  113,071.76 


3.810.00 
4,457.57 


2.050.60  . 
3.056.34  ; 


4,261.00  I 
4,752.75  ' 


77,87a  09 
86, 966.  as 

7.412.85 
23,182.95 

8,063.89 


917.001.04     60,945.28        75,000:75,851.89,514.278.10 

I I ^ 
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Statements  made  to  the  Territorial  bank  commissioner  June  30,  i^59— Continued. 

LIABILITIES. 


Capital 
stock. 


Surplus  and 

unaivided 

profits. 


Deposits. 


Total. 


Bank  of  Arizona,  Prescott 

Valley  Bank,  Phoenix 

Arizona  Central  Bank,  Flagstaff 

International  Bank,  Nogales , 

West.  Inyestmt.  Banking  Co.,  Phoenix 
Farmers  and  Merchants^  Bank,  Tempe 
Mesa  City  Bank,  Mesa 

Total 


160,000 
100,000 
20,000 
15,000 
300 
24,000 
10,400 


$15,000.00 

26.968.83 

10,500.38 

3,651.95 

105.61 

2,607.90 

121.06 


$514,527.28 
400,087.70 
261,829.37 
64,790.34 
23,882.15 
82,876.10 
26,532.12 


219,700 


58,900.78 


1,364,475.06 


$679,627.28 
527,041.58 
282,828.75 
83,342.28 
24,287.76 
108,644.00 
37,053.18 


1,643,075.79 


CUSTOMS. 

Following  is  a  statement  by  the  collector  of  customs,  port  of  No- 
gales,  of  the  business  of  the  district  of  Aiizona  for  the  current  year: 

Statement  of  imports  into  the  district  of  Arizona  during  the  fiscal  years  ending 
June  SO,  1898,  and  June  SO,  1899,  respectively. 

CONSUMPTION. 


When  imported. 


Free. 


Dutiable. 


Total  im- 
ports. 


Duties  col- 
lected. 


July 

August 

September  . 

October 

Norember.. 
December . . 


1808. 


January .. 
February. 
March.... 

April 

May 

June 


1899. 


$800,445 
176,931 
210,817 
184,698 
242,547 
325,835 


296,877 
193,269 
225,730 
243,914 
228,491 
825,106 


g, 746. 00 
,069.00 
2,253.00 
6,606.00 
48,665.00 
70,674.00 


5,962.00 
16,900.00 
18,822.00 
10,179.00 
71,808.00 
21,985.00 


$207,190.00 
188,000.00 
212,670.00 
191,804.00 
291,212.00 
386,609.00 


301.889.00 
208,228.00 
244,662.00 
264,093.00 
300,299.00 
347,091.00 


Total  189fr-89. 
Total  1897-88. 


2,853,150 
3,432,230 


290,787.00 
282, 784.  a5 


3,148,887.00 
3,714,964.35 


Decrease 

Increase 

Additional  duties  pertaining  to  1896-99. . 

Total  decrease  in  duties  collected . 


679,060 


8,002.65 


671,077.85 


$2,496.41 
3,666.88 
1,031.28 
2,178.14 
31,180.76 
36,104.78 


2,083.43 
6,775.98 
6,551.47 
8,766.05 
24,045.13 
7,686.51 


126,566.72 
138,865.48 


12,898.76 

"i,"aa6."64 


11,078.12 


Warehouse  and  immediate  transportation. 

When  imported. 

Values. 

Duties. 

July 

1896. 

$99,571 
188,913 
217,123 
270,082 
230,470 
68,524 

69,259 
37,625 
62,963 
50,996 
52,318 
58,883 

$88,780.59 

August   -  .    .... -. -- - - 

43,073.57 

September 

48,037.80 

October ._ .... 

58,811.95 

November 

52,886.88 

X>€<cember --  

22,127.80 

Jftnuftry     . , 

1889. 

16,185.76 

February , , 

11,408.39 

M<^r<*b    '                                                                           

19,999.86 

April 

15,138.00 

my:::::::::::::::::::::::::::::::::::::::::::: : 

13,213.91 

Jxine .-      -    

16.160.28 

Total  1888-99... 

1,392,637 
803,728 

356,824.74 

Total  1887-98 

245,702.13 

Increase 

588,909 

111,122.61 

Die 
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Number  of  cattle  imported,  free  and  dutiable,  toith  value  of  dutiable. 


Year  ending  June  30/— 


i  Dutiable.  I    Free.    |  J^- fj. 


1899 

18,937  1 

903 
6,428 

$167,244 
212.4© 

1898 

...            ..                          32  231 

Decrease 

j         13,294  j 

5.525 

45  178 

Duties  levied  and  collected  on  cattle. 


Year. 

Number 
of  head. 

Duties  col- 
lected. 

Average 

1898-99 

18,937 
32,231 

161,664.73 
93,227.62 

33.25 
2.89 

1897-98 

Exports. 


Year. 


1898-99 

1897-08 

Increase 


Total  value. 


$1,518,980 
1,188,381 


330.500 


Comparative  statement  of  percentage  of  dutiable  and  free  importations  for  con- 
sumption, and  the  average  rate  of  duty  collected  on  dutiable  merchandise. 

Year. 

Imports. 

Dutiable. 

Free  of 
duty. 

Average 
rate  of 

duty  col- 
lected. 

1807-98 

$3,714,964.35 
3,143,887.00 

Per  cent. 

Per  cent. 

m 

90t 

Per  cent. 

48.7 

1898-99 

43.5 

SETTLEMENT  OF  LANDS. 

The  following  statements  from  the  land  offices  at  Tucson  and  Pres- 
cott  show  the  amount  of  land  taken  up  in  the  Territory  during  the 
past  year,  giving  amount  of  land  covered  by  original  and  final  entries: 

Transactions  for  fiscal  year  ending  June  SO,  1899,  in  the  United  States  land  office 

at  Tucson, 


Class  of  entry. 

Entries. 

Acre& 

Original  homestfiftd  wntries  . . , 

240 
73 
61 
20 
35 
5 

o 

44 
19 

31  712  41 

Final  homestead  entries 

9.205.67 

Original  desert-land  entries 

6,045.54 

Final  desert-land  entries 

4,235.29 

Cash  entries 

2,304  57 

Pinal  timber-cnltur«  Antries . .                                          ... 

600 

Land-warrant  entries 

320 

Lieu-land  entries 

4,154.66 

Mineral  entries 

1,060.5794 

Total 

489 

60,536.7194 

During  the  fiscal  year  162,860.74  acres  of  public  land  were  surveyed  (not  including  reserva- 
tions). 

One  hundred  and  sixty-two  lode  claims  and  4  mill  sites  were  surveyed  in  this  district  for 
patent  during  the  fiscal  year. 
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TmTisaetions  for  ike  fiscal  year  ending  June  SO,  1890,  in  the  United  States  land 

office  at  Prescott. 


Class  of  entry. 


Entries,  t      Acres. 


Siles  of  minenil  lands 

Saks  of  lands  under  act  of  Aognst  23. 18M 

H(ane6tead  entries  commuted  to  cash  under  section  2301,  Revised  Stat- 
ute*  _ 

Original  homestead  entries 

Fiinl  homestead  entries 

Ordinal  mineral  applications 

Or^toal  desert-land  applications 

Final  desert-land  entries I 

Total 


29 

1,877 

6 

389.57 

9 

1,366.33 

70 

9,998.72 

39 

6.519.87 

26 

999 

10 

2,041.3» 

1 

240 

190  i 


22,430.68 


Statement  shotcing  the  status  of  the  lands  in  the  Territory,  as  compiled  from  the 
records  of  the  United  States  land  offices. 


County. 


Surveyed.!    V^^; 


Total. 


Appro- 
priat  ^ 


ated. 


I  Reserved 
i    vacant. 


Total. 


Acrea. 

Apache 1,053,263 

Cochise i    1,391,941  | 


Coconino . 

Gila 

Qr&ham 

Maricopa... 

Mohave  

Navajo 

Pima _ 

Pmal 

^uitaCruz. 

Yavi^ni 

Ynma 


Total  . 


614  781 
83.166  I 

776,705 
1,333,639  : 

964,099 
1,270,085 

866.797  I 

810,060 


866.233  , 
617.886  ! 


Acres. 

708,166 
2,196.671 
8,488.205 
1.687.530 
2,096.924 
3,900,418 
6.721,942 

683.000 
4,535,604 
2.126,315 

450,428 
3,n8.182 
5,063,291 


10,898,865  I  24,326,776 


Acres. 
1,761,429 
3,588.612 
9,102,986 
1,770,696 
2,872,629 
5.234,057 
6,706,041 
1,908,085 
5,402,401 
2,936,373 
691,801 
4,574,415 
5,681,116 


Acres. 

1,222,900 

258,311 

699.460 

34,870 

266,371 

626,908 

45,960 

1,011,096 

439,885 

242,167 

22,499 

498,456 

334,784 


Acres. 

4,182,866 

135,077 

3.427.546 

1.1^,934 

1,010,000 

193.040 

383,990 

3,466,820 

91.414 

296.970 

66,000 

184,130 

311.600 


52,225,641 


5,695,478  I  14,871,386 


Acres. 
7,170,000 
3,982,000 
13,230,000 
2,929,500 
4.138,000 
6,054,000 
7,138,000 
6,380,000 
6,983,700 
3,474,500 
780,300 
6,257.000 
6,327,500 


72,798,600 


As  will  be  seen  from  the  foregoing  table,  there  are  24,326,776  acres 
of  unsurveyed  land  in  the  Territory.  It  is  very  important  that  these 
lands  be  surveyed,  especially  the  unsurveyed  railroad-grant  lands,  so 
that  they  may  be  assessed  for  taxation.  Considerable  revenue  would 
accrue  to  some  of  the  northern  counties  if  these  lands  could  be  taxed* 


COMMERCE  AND  RAILROADS. 

The  traffic  of  the  railroads  of  the  Territory  has  materially  increased 
during  the  past  year,  and  there  is  every  indication  of  a  continued 
increase.  They  are  continually  demonstrating  their  confidence  in  the 
development  of  the  Territory'  by  making  many  improvements  to  their 
property  of  a  permanent  character. 

During  the  year  the  Santa  Fe  and  Grand  Canyon  Railway  Company 
has  actively  commenced  construction  of  a  standard-gauge  road  from 
Williams,  on  the  Santa  Fe  Pacific  Railroad,  to  the  Grand  Canyon  of 
the  Colorado,  a  distance  of  64  miles,  and  it  is  expected  that  it  will  be 
completed  and  in  operation  by  January  1, 1900.  It  is  stated  that  the 
construction  of  this  road  will  materially  assist  in  the  development  of 
mining  proi)ertie8,  and  will  afford  rapid  transportation  of  tourists  to 
the  Grand  Canyon  of  the  Colorado,  the  wonders  of  which  are  so  well 
known. 

The  Arizona  and  Utah  Railway  Company  has  constructed  and  has 
in  operation  a  road  from  McConnico  Junction,  near  Kingman,  on  the 
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Santa  Fe  Pacific  Railroad,  to  Chloride,  in  Mohave  County,  a  distance 
of  23  miles,  and  it  has  in  contemplation  an  extension  to  the  White 
Hills  mining  district,  a  distance  of  about  40  miles,  and  later  to  Utah. 
The  road  as  now  constructed  pro\ides  transportation  facilities  for  the 
gold  and  silver  mines  of  the  Chloride  district,  and  farther  extension 
will  supply  the  mines  of  northwest  Arizona  with  facilities  much  needed. 

It  brings  direct  rail  transportation  to  the  rich  and  prolific  mining 
camps  of  Chloride,  Mineral  Park,  Todd  Basin,  Union  Basin,  Cerbat, 
White  Hills,  etc.,  all  sections  abounding  with  strong  veins  of  lead, 
silver,  gold,  and  copper,  and  destined  to  become,  under  the  stimulus 
of  improved  facilities,  one  of  the  greatest  mining  districts  of  the  West. 
These  are  not  new  and  untried  camps.  Their  values  have  been  proven 
for  many  years,  and  large  development  has  only  awaited  the  advent 
of  the  railroad. 

The  Santa  Fe,  Prescott  and  Phoenix  Railway  Company  contem- 
plates the  construction,  in  the  near  future,  of  a  branch  line  northwest 
of  Hot  Springs  Junction,  in  Maricopa  County,  to  Castle  Creek  Hot 
Springs,  in  Yavapai  County,  and  to  the  mining  districts  in  that  sec- 
tion, which  have  recently  developed  suflBciently  to  attract  the  attention 
of  that  company. 

The  Prescott  and  Eastern  Railroad  Company  has  in  contemplation 
the  construction  of  other  branches  to  further  serve  and  develop  other 
meritorious  mineral  sections. 

A  company  has  been  incorporated  to  construct  a  road  from  Phoenix 
to  Globe,  in  Gila  County. 

The  roads  now  in  operation  in  th^  Territory  are  as  follows: 


Gauge. 


MUea 


Soathem  Pacific  of  Arizona,  extending  along  the  sonthem  part  of  the  Terri- 
tory from  Yuma,  on  the  Colorado  River,  to  the  eastern  boundary  of  Cochise 
County,  passing  through  the  counties  of  Yuma,  Maricopa,  Pinal,  Pima,  and 
Cochise 

Santa  Fe  Pacific,  crossing  north  of  the  center  of  the  Territory,  near  the  thirty- 
fifth  parallel,  and  passmg  through  the  counties  of  Apache,  Kavajo,  Coconino, 
Yavapai,  and  Mohave 

Santa  Pe,  Prescott  and  Phoenix,  running  from  Ash  Fork,  on  the  line  of  the 
Santa  Fe  Pacific,  through  the  counties  of  Yavapai  and  Maricopa  to  Phoenix  .. 

Gila  Valley,  Globe  and  Northern,  running  from  Bowie,  on  the  Southern  Pacific, 
in  Cochise  County,  to  Globe,  Gila  County 

New  Mexico  and  Arizona,  running  from  Benson,  on  the  Southern  Pacific,  in 
Cochise  County,  to  Nogales,  in  the  same  county,  at  the  Mexican  line 

Arizona  and  New  Mexico,  running  from  Clifton,  in  Graham  County,  to  the 
Southern  Pacific  at  Lordsburg,  N.  Mex — 

Arizona  and  Southeastern,  running  from  Bisbee,  Cochise  County,  to  Benson, 
on  the  Southern  Pacific,  in  the  same  county 

Maricopa  and  Phoenix  and  Salt  River  Valley,  running  from  Maricopa,  Pinal 
County,  on  the  Southern  Pacific,  to  Phoenix,  Maricopa  County,  with  a  branch 
fromTempe,  Maricoija  County,  to  Mesa,  in  the  same  county 

Prescott  and  Eastern,  running  from  a  point  on  the  Santa  Fe,  Prescott  and 
Phoenix,  Yavapai  County,  to  Mayer,  in  the  same  county 

United  Verde  and  Pacific,  running  from  Jerome  Junction,  on  line  of  Santa  Fe, 
Prescott  and  Phoenix  Railway,  to  Jerome,  Yavapai  County 

Congress  Gold  Company,  runnmg  from  Congress  Junction,  on  Santa  Fe,  Pres- 
cott and  Phoenix,  m  Yavapai  County,  to  the  Congress  Mine 

Arizona  and  Utah,  running  from  McConnico  Junction,  on  the  Santa  Fe  Pacific, 
in  Mohave  County,  to  Chloride,  in  the  same  county 


4.8i 

4.8* 

4.8* 

4.8* 

4.8* 

3 

4.8* 

4.8* 

4.8* 

8 

4.8* 

4.8* 


197 
140 
87 
71 
54 

43 

a 

S6 

4 
23 


Total. 


l,4fiS 


Railroads  are  also  projected  from  Morenci,  Graham  County,  to 
Guthrie,  same  county,  18  miles,  and  from  Helvetia  Camp,  Santa  Rita 
Mountains,  to  Tucson,  Pima  Count}",  35  miles. 


Digitized  by 


Google 


REPORT   OP   THE    GOVERNOR   OP   ARIZONA.  13 

TAXATION  OF  THE  SANTA  FE  PACIFIC  RAILROAD  (FORMERLY  ATLAN- 
TIC AND  PACIFIC). 

Under  the  act  of  Congress  of  July  27, 1866  (c.  278, 14  Stat.,  292,  294), 
it  is  claimed  that  the  exemption  from  taxation  in  the  Territories  of  the 
TJnit^  States  of  the  right  of  way  of  the  Atlantic  and  Pacific  Railroad 
Company  included  the  track,  land,  and  structures  thereon  within  the 
right  of  way. 

The  questions  involved  have  been  contested  until  the  Supreme  Court 
of  the  United  States  has  decided  in  favor  of  the  railroad  company  and 
holds  that  the  track,  land,  and  superstructures  thereon  are  not  taxable 
within  the  meaning  of  the  law.  (United  States  Reports,  vol.  172^ 
p.  171.)  Ever  since  the  completion  of  the  railroad,  in  1883,  until  the 
decision  of  the  Supreme  Court,  in  1898,  fifteen  years,  taxes  have  been 
paid  by  this  railroad  company  upon  varying  valuations  per  mile,  under 
compromise  agreements  with  the  counties  through  which  the  road 
passes  (latterly  upon  a  valuation  of  $5,000  per  mile).  To  cut  this 
source  of  revenue  off  altogether  is  very  severe  upon  the  counties  of 
Apache,  Navajo,  Coconino,  Yavapai,  and  Mohave,  comprising  the 
northern  tier  of  counties  of  the  Territory.  It  compels  a  readjustment 
of  assessed  values  upon  other  property  and  is  felt  to  be  a  hardship  by 
the  people. 

It  is  contended  that  when  Congress  granted  the  franchise  the  pres- 
ent developed  condition  of  the  Territory  was  not  anticipated,  and  it 
assumed  that  the  exemption  only  covered  a  barren  and  unoccupied 
country,  which  was  the  case  when  the  act  of  1866  was  passed. 

Section  20  of  the  act  of  July  27,  1866,  closes  with  the  words: 

Congress  mav,  at  any  time,  having  dne  regard  for  the  rights  of  said  Atlantic 
and  Pacific  Railroad  Company,  add  to,  alter,  amend,  or  repeied  this  act. 

Amendment  by  Congress  of  the  act  in  question  so  as  to  make  the 
track  and  superstructure  within  the  right  of  way  taxable  would  be  of 
great  benefit  to  Arizona.  The  railroad  company  has  shown  a  com- 
mendable desire  to  meet  the  question  fairly,  but  unless  Congress 
affords  relief  in  the  manner  suggested  full  taxation  of  this  property 
can  not  be  secured  until  Arizona  is  admitted  as  a  State. 

STOCK  RAISING. 

Of  the  four  great  industries  of  Arizona — mining,  agriculture,  horti- 
culture, and  stock  raising — ^the  latter  continues  to  hold  second  place 
on  the  assessment  rolls,  with  an  aggregate  valuation  for  this  year  of 
$5,666,837.38.  These  figures  fail  to  convey  a  proper  idea  of  the  mag- 
nitude of  the  industry.  The  oflacial  figures  of  369,876  cattle,  450,074 
sheep,  41,546  horses,  1,281  mules,  1,639  asses,  19,620  goats,  and  7,882 
swine,  fall  very  far  short  of  representing  the  actual  number.  This  is 
esi)ecially  true  of  cattle  and  sheep,  and  it  is  doubtful  if  the  assessors* 
returns  give  more  than  50  per  cent  of  the  real  number. 

As  in  all  other  branches  of  business,  the  past  year  has  been  a  pros- 
perous one  for  the  grazers.  Prices  have  been  well  maintained.  The 
rains  on  the  open  ranges  were  unusually  copious  in  July  and  were 
fairly  well  distributed  during  the  succeeding  months.  There  has 
"been  range  feed  for  a  much  greater  quantity  of  stock  than  in  former 
years.  Shipments  of  cattle  to  Kansas  for  fattening  continues  to  be 
an  important  feature  of  the  industry.  The  shipment  of  beeves 
ready  for  market  to  California,  Denver,  Kansas  City,  and  Chicago 
from  the  alfalfa  fields  of  the  valleys  has  grown  to  be  a  business  of 
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large  proportions.  It  has  been  demonstrated  bejond  question  that  the 
bringing  of  range  cattle  to  the  valleys  for  fattening  on  the  growing 
alfalfa  is  a  decided  success.  The  beef  so  produced  is  excellent.  The 
business  is  profitable  alike  to  the  cattle  owner  and  to  the  alfalfa 
grower. 

The  policy  of  improving  the  grades  of  live  stock  by  importing  the 
best  blooded  animals  for  breeding  purposes  has  proven  verj^  profit- 
able, and  the  operation  of  large  alfalfa  f aims  for  the  breeding  and 
fattening  of  calves  is  becoming  a  popular  and  money-making  busi- 
ness in  the  southern  valleys. 

The  climatic  conditions  are  always  favorable  to  stock  raising  in 
Arizona.  Cold  and  blizzards  and  deep  snows  are  never  a  menace  to 
the  prosperity  of  the  stockmen  here,  and  the  greater  portion  of  the 
ranges  is  open  every  day  in  the  year. 

The  raising  of  high-bred  horses  in  the  Salt  River  Valley  is  an 
industry  that  has  a  promising  future.  Enough  progress  has  been 
made  to  prove  the  excellence  of  the  locality  for  all  the  requirements 
of  the  business.  But  outside  of  this  branch  the  raising  of  horses 
has  ceased  to  be  profitable.  There  are  still  thousands  of  horses  on 
the  ranges,  but  usually  they  are  of  the  small  and  hardy  Western  vari- 
ety, used  principally  for  riding  by  cowboys.  They  are  not  in  great 
demand  and  their  value  is  inconsiderable. 

In  hogs  Arizona  has  a  great  field  for  development.  The  hog  rais- 
ers of  the  Salt  River  Valley  and  other  farming  regions  of  the  Ter- 
ritory have  found  that  the  general  conditions  are  exceedingly 
favorable.  Hogs  raised  and  fattened  in  the  alfalfa  fields  and  hard- 
ened with  barley  are  shipped  out  in  increasing  numbers  each  year, 
and  already  the  main  supply  of  pork  for  southern  California  is  fur- 
nished by  Arizona. 

Perhaps  no  other  line  of  live-stock  industry  has  been  so  profitable 
to  stockmen  of  small  means  as  have  sheep.  Thej^  require  more 
experience  in  handling,  but  the  returns  to  those  in  the  wool-growing 
business  have  been  exceedingly  satisfactory. 

One  of  the  most  vexatious  problems  connected  with  the  cattle  and 
sheep  business  is  that  of  satisfactorily  dividing  the  ranges  between 
the  cattle  and  sheep  men.  There  is  a  constant  conflict  of  interest 
between  the  owners  of  cattle  and  the  owners  of  sheep,  on  account  of 
there  being  no  authoritative  method  of  limiting  the  respective  ranges 
on  the  public  domain.  No  improvement  can  be  expected  in  this  respect 
until  some  systematic  mode  of  controlling  the  open  ranges  has  been 
devised  and  adopted.  The  question  under  present  conditions  frequently 
proves  a  serious  menace  to  law  and  order.  There  are  some  30,000,000 
acres  of  grazing  lands  in  the  Territory,  and  the  problem  would  be 
solved  very  quickly,  and  permanent  harmony  established  between 
these  two  branches  of  the  grazing  industry,  if  a  system  of  leasing  the 
ranges  were  adopted.  A  cession  of  all  the  public  lands  to  the  TeiTi- 
tory  would  enable  the  Territorial  government  to  formulate  and  carry 
out  a  system  of  leasing.  Such  a  system  would  not  only  be  satisfac- 
tory to  the  stockmen,  but  it  would  yield  a  substantial  revenue  to  the 
Territorial  treasury.  And  since  the  grazing  lands  are  a  source  of 
no  revenue  to  the  Government,  the  same  argument  applies  to  them 
that  is  urged  in  favor  of  the  proposition  of  ceding  the  irrigable  lands.' 
Unquestionably  it  will  become  necessary  at  no  distant  day  for  the 
Government  to  adopt  such  i^egulations  as  will  properly  control  grazing 
on  the  public  domain  and  protect  the  equitable  rights  of  both  sheep 
and  cattle  men. 
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AGRICULTURE  AND  HORTICULTURE. 

The  wisdom  of  maintaining  an  agricultural  experiment  station  in 
connection  with  and  under  the  auspices  of  the  Territorial  university 
has  been  fully  demonstrated.  The  scope  of  the  station's  work  grows 
wider  each  year,  and  with  it  is  seen  an  added  efficiency.  The  bulle- 
tins issued  from  time  to  time  are  widely  circulated,  and  have  an  added 
value  from  the  fact  that  the  agriculturists  of  the  Territory  manifest 
a  keen  interest  in  all  the  subjects  treated.  The  intellectual  average 
of  the  farming  population  of  Arizona  is  exceptionally  high,  and  in 
such  a  community  such  work  as  is  being  done  by  the  experiment 
station  can  not  fail  of  intelligent  criticism  and  good  results. 

The  following  report  from  the  director  of  the  station  for  the  current 
year  is  submitted  as  giving  a  fair  resume  of  the  conclusions  which 
have  been  reached : 

One  of  the  most  enconraginff  signs  of  the  times  in  connection  with  Arizona  is 
the  growth  of  her  ag^ricultural  interests.  These  interests,  by  creating  a  settled 
population  and  certain  sources  of  wealth,  insure  the  Territory,  as  a  whole,  against 
those  excessive  fluctuations  in  population  and  finance  which  are  so  often  observed 
in  purely  mining  communities.  Although  but  a  small  percentage  of  the  total 
area  of  Arizona  is  under  cultivation,  yet  when  the  actual  amount  and  productive- 
ness of  these  lands  is  considered,  the  place  of  agriculture  among  the  industries  of 
the  Territory  is  very  important.  Arizona  has  and  always  will  have  land  in  excess 
of  the  water  supply  available  for  irrigation,  without  which  agriculture  can, 
excepting  in  rare  instances,  hardly  be  considered.  Out  of  about  72,800,000  acres 
in  the  Territory  only  5,700,000  acres  are  privately  owned,  of  which  about  450,000 
acres  are  under  irrigation  ditches.  For  the  total  amount  of  land  under  ditch, 
there  is  not  sufficient  water  in  all  instances  to  insure  crops ;  but  in  time  there 
can  be  little  doubt  that  the  storage  and  development  of  water  will  lead  to  the 
successful  irrigation  of  much  more  than  the  area  under  ditch. 

The  future  of  agriculture  in  Arizona  is,  without  question,  more  than  usually 
good,  and  for  the  reason  that  the  conditions  of  soil,  irrigation,  and  climate  com- 
bine to  produce  an  uncommon  variety  and  amount  of  marketable  produce.  The 
soil  of  Arizona,  as  is  usual  with  the  soils  of  arid  regions,  are  rich  in  the  elements 
of  fertility,  requiring  only  the  ever-needful  water,  skill,  and  industry  in  their  man- 
agement to  secure  abundant  returns.  The  fertility  of  cultivated  soils  in  irrigated 
regions  is  further  assured  by  the  deposit  of  silt  brought  uikdu  the  land  with  irri- 
garion  water.  The  problems  of  fertilization,  which  become  so  serious  in  humid 
sections,  are  therefore  of  much  less  importance  here  and  not  to  be  so  carefully 
reckoned  with  in  connection  with  the  future  of  our  agriculture. 

The  most  marked  advantage  in  connection  with  agriculture  and  horticulture, 
especially  in  southern  Arizona,  is  the  climate.  From  January  to  June  the  tem- 
gerature  resembles  that  of  spring  and  early  summer  in  the  latitude  of  Kentucky. 
From  June  to  September  the  climate  is  of  subtropical  fervor,  while  from  Septem- 
ber to  November  there  is  a  second  mild  season  of  temperate  weather.  The 
winter  season,  from  November  to  January,  though  subject  to  sharp  frosts  in 
southern  Arizona,  is  not  seriously  or  even  uncomfortably  cold. 

Owing  to  this  combination  of  seasons  a  remarkable  variety  of  cro^s  may  be 
found  in  the  same  locality  at  different  times  of  the  year.  Strawberries,  which 
flourish  in  Greenland,  may  be  found  on  the  same  land  with  dates  and  palms  from 
Sahara.  Alfalfa,  the  great  forage  of  the  arid  West,  flourishes  alongside  with 
wheat,  com,  and  sorghum,  respectively  characteristic  of  Minnesota,  Illinois,  and 
Kansas.  Oranges,  lemons,  and  olives  from  California  may  be  found  in  the  same 
neighborhood  with  peanuts  and  sweet  potatoes  from  Virginia.  In  brief,  many  of 
the  leading  crops  of  both  temi)erate  and  subtropical  countries,  which  are  not 
affected  by  a  too  arid  atmosphere  or  by  the  frosts  of  winter,  flourish  in  southern 
Arizona.  In  northern  Arizona,  where  the  temi)eratures  more  resemble  those  of 
northern  Illinois,*  many  of  the  more  distinctively  temperate-region  crops  flourish, 
such  as  potatoes,  apples,  and  various  small  fruits. 

When,  with  this  diversity  of  products  is  coupled  a  healthful,  and  for  the  most 
of  the  year  agreeable,  climate,  it  will  be  seen  that  agriculture  in  Arizona  possesses 
distinct  advantages. 
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Staple  Crops. 

ALFALFA. 

•Probably  the  most  important  crop  in  Arizona  is  alfalfa.  With  at  least  five 
cuttings  a  year  possible,  it  may  be  stated  that  probably  nowhere  in  the  United 
States  does  this  plant  yield  more  abundantly. 

It  has  several  values  in  our  a^culture.  First,  as  hay  there  is  a  constant  mar- 
ket at  good  prices  in  the  adjoinmg  mining  country.  During  the  past  two  years 
the  short  crop  in  California,  with  resulting  high  prices,  has  led  to  an  annual  out- 
put of  hay  from  Arizona.  This  fact,  among  other  things,  illustrates  the  advan- 
tage of  an  irrigated  region  over  one  dei)enmng  for  crops  upon  rainfall.  A  more 
profitable  use  for  alfalfa  ordinarily  is  as  a  stock  f attener.  It  is  so  employed  in 
feeding  hogs  and  cattle ;  also,  in  connection  with  a  growing  dairy  industry.  It  is 
estimated  that  during  1898  about  35,000  head  of  cattle  fattened  on  alfalfa  were 
shipped  from  Salt  River  Valley.  With  improved  methods  of  feeding,  this  output 
can  doubtless  be  greatly  increased. 

With  butter  now  bemg  shipped  into  Arizona  from  Kansas,  it  is  also  evident 
that  there  is  yet  room  for  the  growth  of  the  dairy  industry.  There  are  now  three 
creameries  and  cheese  factories  in  the  Territory,  with  probably  more  to  come  in 
the  near  future. 

Another  very  important  use  of  alfalfa  is  a  soil  renovator.  Our  semiarid  desert 
soils  are  commonly  dense  and  deficient  in  humus  and  nitrogen — circumstances 
leading  to  a  condition  of  i)Oor  tilth,  which  often  makes  successful  culture  of  ordi- 
naiy  crops  a  difficult  matter.  Alfalfa,  however,  flourishes  in  these  soils,  and  in 
so  aoing  loosens  them  to  considerable  depths  by  means  of  itis  roots;  and  through 
its  process  of  growth  and  decay,  contributes  the  much-desired  humus  and  nitro- 
gen to  the  soil.  In  this  way  alfalfa  serves  as  a  preparation  for  other  crops ;  and 
it  is  a  matter  of  common  observation  that  orchards,  wheat,  sugar  beets,  and  other 
crops  all  flourish  best  on  groimd  which  has  previously  been  in  alfalfa. 

CORN. 

It  is  only  within  the  past  few  years  that  it  has  been  known  that  fine  crops  of 
com  may  be  grown  in  the  warmer  regions  of  Arizona.  Large  crops  of  this 
product  are  annually  grown  on  the  upper  Gila,  in  Graham  County,  and  the 
acreage  in  Maricopa  County  is  annually  increasing.  In  order  that  the  grain  may 
proi)erly  fill,  com  must  be  planted  in  July,  or  sufficiently  late,  so  that  in  maturing 
it  will  just  escape  the  fall  frosts.  The  poor  varieties  of  Mexican  com  formerly 
grown  in  Arizona  are  giving  way  to  the  improved  white  Dent  varieties  from  the 
north  and  east.  Our  seasons  are  sufficiently  long  to  grow  a  crop  of  com  after 
harvesting  a  crop  of  wheat  or  barley. 

In  connection  with  alfalfa,  and  together  with  other  forages  of  like  nature,  com 
will  probably  prove  more  vtduable  in  helping  to  make  out  a  more  perfect  ration 
for  cattle.  Sorghum,  root  crops,  and  Kaffir  com  are  likely  to  prove  valuable 
for  the  same  purpose. 

WHEAT. 

The  acreage  and  amount  of  wheat  produced  in  Arizona  is  increasing  each  year. 
It  is  largely  a  winter  and  spring  crop,  maturing  before  the  extremely  dry  weather 
of  summer,  when  water  is  scarce.  Large  flourishing  mills  at  Phenix,  Tenape, 
Tucson,  Solomon ville,  and  Safford,  are  supplied  by  Arizona  grown  wheat.  The 
chief  variety  cultivated  heretofore  has  been  the  Sonora  wheat,  but  there  is  room 
for  useful  experiment  in  securing  other  successfid  varieties  for  Arizona,  in  order 
to  obtain  a  better  milling  combination  than  is  afforded  by  the  Sonora  wheat  alone. 
A  number  of  experimental  plots  containing  the  most  promising  foreign  varieties 
have  been  grown  this  year  at  the  experiment  farm  near  Phenix,  yielding  prom- 
ising results  in  some  cases.  The  average  yield  in  the  principal  wheat-growing 
sections  of  the  Territory  is  stated  to  be  from  20  to  30  bushels  per  acre. 

BARLEY. 

Barley  is  chiefly  grown  in  Arizona  as  a  hay  crop,  being  cut  and  baled  for  this 
purpose  before  maturity.  Certain  varieties  of  beardless  and  hull-less  barley  have 
recently  been  introduced  in  a  few  places,  and  are  attracting  some  attention.  The 
yield  of  grain  per  acre  is  stated  to  be  from  30  to  50  bushels. 
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OATS. 

Oats  are  grown  chiefly  in  the  small  valleys  of  northern  Arizona,  where  this  crop 
is  of  considerable  importance.  In  some  places  the  oats  are  also  cut  before  maturity 
and  converted  into  hay. 

Root  Crops  and  Vegetables. 

Many  of  the  most  important  root  crops  thrive  in  Arizona.  The  conmion  potato 
grows  wild  in  certain  parts  of  the  Territory.  In  the  northern  valleys,  where 
UTi^tion  is  possible,  heavy  crops  of  potatoes  are  gi'own.  During  the  lon^  mild 
spring  season  potatoes  may  also  be  Krown  with  marked  success  in  the  irrigated 
portions  of  southern  Arizona.  The  cnief  difficulty  in  southern  Arizona,  however, 
18  to  preserve  the  potatoes  after  they  are  once  grown,  since  in  this  warm  section 
their  tendency  is  to  sprout  and  continue  their  growth  shortly  after  maturity. 

Sweet  potatoes  of  excellent  quality  and  in  great  quantity  can  be  grown.  Pea- 
nuts have  also  produced  well,  although  their  culture  has  as  yet  hardly  passed  the 
experimental  stage. 

Sugar  beets  and  field  beets  yield  abundantly  if  planted  early  enough  in  the  year 
to  mature  before  the  extremely  hot  weather  of  midsummer. 

Garden  vegetables  in  unusual  variety  may  be  produced  if  skillful  attention  is 
paid  to  the  planting  season.  As  mentioned  above,  there  are  two  mild,  temperate 
seasons  in  southern  Arizona — one  extending  from  January  to  June,  the  other  from 
September  well  into  November.  Certain  or  the  more  quickly  growing  vegetables, 
therefore,  may  be  made  to  produce  both  in  the  spring  and  fall,  this  double  season 
being  recognized  by  the  more  experienced  residents  of  this  section.  Among  the 
vegetables  most  successfully  grown  are  watermelons,  which  ripen  about  the  Ist 
of  July,  and  constitute  a  profitable  crop  in  some  sections  of  the  Territory.  Other 
vegetables  which  will  succeed  in  northern  Arizona  are  cabbages,  peas,  onions, 
cauliflowers,  and  various  others  which  are  gradually  being  added  to  the  list  from 
ti  ne  to  time  as  the  methods  of  culture  are  becoming  better  understood. 

Fruits. 

In  northern  Arizona,  where  the  climate  is  temperate  in  character,  peaches, 
grapes,  and  apples  of  superior  quality  are  grown,  out  only  in  small  quantities, 
since  the  irrigated  area  in  northern  Arizona  is  onl^  limited  in  extent.  Apricots 
and  grapes  are  grown  and  shipped  in  large  quantities  from  Salt  River  Valley. 
Baisins  are  also  produced  in  considerable  amount  in  this  part  of  Arizona.  Oranges 
and  lemons  of  superior  quality  are  produced  in  Salt  River  Valley.  They  have  the 
^vantage  of  a  season  earlier  than  that  of  southern  California,  while  in  addition 
the  fruit  is  uncommonly  bright  and  attractive  in  appearance.  This  is  due  to  the 
fact  that  the  scale  insects  perish  from  the  effects  of  the  dry,  hot  atmosphere, 
leaving  the  fruit  unmarred  by  their  presence.  In  certain  favored  situations  pro- 
tected from  frost  lemons  have  proved  a  success  in  Salt  River  Valley,  and  are  said 
to  be  also  a  promising  crop  in  the  vicinity  of  Yuma.  Strawberries  in  skillful 
liands  have  proved  a  profitable  crop  in  Salt  River  Valley,  the  entire  product  thus 
finding  a  ready  market  in  Arizona.  Figs  grow  lumiriantly  in  southern  Arizona, 
Irat  reauire  a  constant  and  abundant  supply  of  water  in  order  to  yield  well. 
Almonos  have  been  grown  with  varying  success  in  southern  Arizona.  The  great 
drawback  of  their  culture  is  the  late  spring  frosts,  which  are  so  likely  to  destroy 
the  crop.  For  the  past  two  years,  however,  the  CTowers  have  in  some  instances 
Bucceeaed  in  warding  off  the  disastrous  frosts  By  smudging  their  orchards  at 
critical  times.  Durin^^  this  time  valuable  crops  have  been  secured,  especially  in 
the  vicinity  of  Mesa  City. 

Olives  are  a  promising  crop  in  southern  Arizona.  This  tree  requires  compara- 
tively little  water,  and  the  scale,  which  is  so  abundant  upon  the  tree  in  California, 
is  not  found  upon  it  in  Arizona.  Elxperts  state  that  the  trees  grown  in  Arizona 
are  unusually  oright  and  attractive  in  appearance  and  theii- fruit  of  good  quality. 
The  product  of  the  olive  tree  also,  either  in  the  form  of  pickles  or  oil,  may  be 
held  for  the  best  market  and  is  of  small  weight  and  bulk  in  comparison  with  its 
value,  shipping  charges  being  thus  economized.  It  is  not  improbable  that  this 
fruit  has  a  growing  rut^ire  in  Arizona,  since  the  demand  for  olive  products  is  at 
present,  throughout  the  United  States,  far  in  excess  of  the  supply. 
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New  Crops. 


SUGAR  BEETS. 


The  experiment  station  has  continued  its  work  with  sugar  beets  during  the  past 
year  with  fair  success.    The  following  is  a  table  of  the  results  obtained  thus  far : 

Sugar  beets  from  Phoenix  experiment  station  farm. 


Variety. 

When  sown. 

Harvested. 

Irriga- 
tion. 

Weight. 

Yield 
per 
acre. 

Sugar  1  Purity 
injuice.j  of  juice. 

1 

KlAl'n,w^Ti7'lA'bA'nM*  . 

1 
Sept.  27, 1898    Mar.  81.1809 
Jan.  18,1899     June  12. 1899 

Ounces. 
9 

11.4 
18  2 

Tons. 
7.9 
11.5 
14.6 
5.5 
4.8 
7.8 
7.2 
8.8 
8.8 
10.9 
10.4 

12.13 
18.5 
18.4 
15 
16.5 
13.2 
16 

15.45 
5.7 
18.6 
11.9 

79.3 

Do 

79.2 

Do         

.  .  do     -.    . 

June  26, 1899 
do_    

8 

82.4 

Vilmorin 

Feb.  18.1899 

1  i          6 

2  '          5.4 
2  1           7.7 
1             7.8 
1  1            8.6 

79.6 

Do    

....do ' do   

88.4 

Klein  wanzlebener 

do 

do 

77.5 

Do 

Feb.  25,1899 
do 

do 

do 

81.9 

Do 

79.9 

Do    

do 

do 

1 
2 
3 

8.6 
8.4 
10 

83.4 

Do 

Feb.    7,1899 

June  27, 1899 
do 

84.9 

Do 

79.5 

The  leading  precautions  observed  in  this  work  have  been,  first,  to  plant  early 
in  the  year  so  that  the  beets  could  mature  before  the  extremely  warm  weather  of 
midsummer;  second,  to  conduct  the  experiment  on  a  sufficiently  large  scale  to 
avoid  the  well-known  loss  of  sugar  and  puritv  observed  in  small  plantings;  third, 
to  give  the  growing  crop  the  best  and  most  skillful  attention  in  connection  with 
culture  and  irrigation.  It  will  be  noticed  by  the  table  that  in  many  cases  but 
one,  but  in  no  case  more  than  three,  irrigations  were  made.  The  results,  however, 
show  that,  even  with  only  one  irrigation,  some  of  the  plots  produce  as  much  as 
8.8  tons  per  acre.  In  comparison  with  the  usual  expense  of  water  in  raising  crops 
in  Arizona  this  is  certainly  a  remarkable  showing,  and  suggests  what  stdUful 
culture  may  be  made  to  accomplish  in  economizing  irrigation  water. 

This  year,  at  last,  the  Kleinwanzlebener  beet  nas  done  better  than  the  Vil- 
morin in  southern  Arizona.  The  year's  experience,  taken  in  connection  with 
that  of  beet  growers  in  California,  also  shows  the  advantage  of  an  irrigated 
region  over  one  depending  for  crops  upon  rainfall.  The  factories  of  Calif omia 
last  year,  on  account  of  the  drought  for  the  x>ast  two  years,  were  able  to  run  but 
a  fraction  of  their  usual  working  time,  while  the  factory  at  Lehi,  in  Utah,  which 
depends  upon  irri^ted  beets,  has  prospered  during  the  past  season.  It  is  hoped 
that  the  results  with  beets  in  southern  Arizona  may  lead  investors  to  make  the 
most  of  the  latter  advantage  and  establish  a  factory  in  Arizona. 

OANAIORB. 

At  present  little  more  can  be  said  concerning  canaigre  than  that  it  is  an  attract- 
ive proposition.  Tannic  acid,  upon  which  the  leather  industry  depends,  is 
obtained  chiefly  from  the  barks  and  woods  of  various  kinds  of  ti^ees,  especially 
chestnut,  oak,  hemlock,  and  quebracho,  and  others.  Should  the  forests,  however, 
affording  this  supply  be  once  destroyed,  it  would  require  many  years  to  restore 
the  supply  of  tanmng  materials.  Canaigre,  however,  is  a  crop  which  may  be 
matured  in  from  one  to  three  or  four  years,  accordinflr  to  circumstances,  so  that 
it  promises  to  afford  a  means  bv  which  tannic  acid  may  be  agriculturally  produced, 
as  are  many  other  staples.  The  green  root  contains  from  8  to  12  per  cent  of  tan- 
nic acid,  which  is  from  25  to  35  per  cent  in  the  dry  material.  The  plant  is  a  win- 
ter grower,  and  on  this  account,  possibly,  has  a  future  in  the  irrigation  of  g^reat 
areas  in  the  arid  Southwest  hitherto  unreclaimed. 

Although  many  prominent  tanners  have  stated  that  canaigre  is  capable  of  pro- 
ducing excellent  grades  of  leather,  and  although  various  concerns  have  been 
engaged  during  the  past  six  or  seven  years  in  the  culture  of  canaigre  and  the 
manufacture  or  extracts,  it  can  hardly  be  said  as  yet  that  definite  agricultural 
results  have  been  obtained.  This  fact,  however,  does  not  necessarily  reflect  upon 
the  merits  of  the  article,  which,  with  good  management  and  favoring  conditions^ 
may  yet  win  a  place  among  standard  tanning  materials. 
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DATS  PALMS. 

Bulletin  No.  80,  of  the  Arizona  agricnltural  exi)eriment  station,  by  J.  W. 
Tonmey ,  published  June,  1898,  attracted  general  attention  to  the  date  culture  in  the 
arid  Southwest,  eOT>ecially  in  Arizona.  Following  up  his  study  for  this  subject,  Mr. 
Tourney  went  to  Washington  some  months  after  publishing  his  work  and  inter- 
viewed the  Secretary  of  Agriculture  for  the  purpose  of  obtaining  an  appropriation 
which  should  be  especially  devoted  to  the  importation  of  the  best  varieties  of  palms 
from  the  Old  World.  The  varieties  at  present  growing  in  Arizona  are  largely 
seedlings  and  consequently  in  most  cases  are  of  inferior  quality.  In  the  Old 
World,  however,  through  centuries  of  culture  and  selection,  the  very  best  possi- 
bilities of  the  tree  have  been  realized.  The  quickest  way,  therefore,  to  reap  the 
benefits  of  date  culture  in  Arizona  is  to  import  these  long-established  and  well- 
tried  varieties  from  Arabia,  Egypt,  Algiers,  and  elsewhere,  and  set  them  to  grow- 
ings in  this  locality.  A  suitable  tract  of  land  was  secured  3  miles  south  of  Tempe, 
Ariz.,  through  the  public  spirit  and  generosity  of  Mr.  John  Jungermann,  and 
title  conveyed  to  the  station  for  the  same,  on  condition  that  it  should  be  devoted 
to  the  culture  of  date  palms.  This  experimental  tract  comprises  15  acres,  having 
room  for  nearly  2,000  palms.  It  has  already  been  partly  planted  with  male  trees 
from  the  adjoining  localities,  while  the  first  shipment  of  foreign  palms  is  now  on 
the  road.  In  view  of  the  natural  advantages  possessed  by  southern  Arizona  for 
palm  culture  and  the  generosity  of  the  Secretary  of  Agriculture  in  furthering 
this  project,  it  may  be  stated  that  the  outlook  for  date-palm  culture  in  Arizona  is 
very  satisfactory. 

VARIOUS  OTHER  NEW  CROPS.  • 

The  value  of  various  other  crops  is  bein^  tried  from  time  to  time  through  pri- 
vate enterprise  and  at  the  experiment  station. 

Different  varieties  of  sorghum,  introduced  some  years  ago  in  Arizona,  various 
kinds  of  forage  com,  teosinte,  sweet  and  crimson  clover,  mangels,  and  various 
other  crops  are  amonsp  those  under  observation. 

Tobacco  grows  well  in  Arizona  under  irrigation.  Some  of  the  product  is 
worked  up  oy  local  manufacturers,  more  particularly  for  the  Mexican  trade. 
Sugar  cane  about  equal  to  that  raised  in  Louisiana  and  Texas  can  be  grown  in 
southern  Arizona,  both  in  the  vicinity  of  Tucson  and  near  Yuma. 

In  conclusion  it  may  be  stated  that  from  an  agricultural  and  horticultur^ipoint 
of  view  the  'past  year  nas  been  an  imusuaUy  prosperous  one  for  Arizona.  This  is 
due  in  part  to  the  increasing  experience  of  the  agricultural  public  v^th  the  con- 
ditions under  which  they  are  working,  and  in  some  cases  to  unusually  good  mar- 
kets for  agricultural  products.  On  the  whole  there  is  good  reason  for  belief  in 
the  growing  future  of  agriculture  in  Arizona. 

FORESTS. 

Arizona  has  the  largest  unbroken  pine  forest  in  the  United  States, 
covering  an  area  of  over  6,000  square  miles.  This  timber  is  usually 
found  at  an  altitude  between  5, 500  and  7, 500  feet.  The  total  quantity  of 
pine  timber  fit  for  sawing  purposes  within  the  boundaries  of  the  Ter- 
ritory amounts  to  10,000,000,000  feet,  which  can  supply  the  needs  of  a 
XK>pulous  State  for  more  than  a  century.  The  principal  forest  area 
is  in  Coconino  County  and  borders  the  Grand  Canyon  of  the  Colorado, 
although  Gila,  Apache,  and  Yavapai  counties  have  considerable  tim- 
ber. In  the  Mogollon  Mountains  in  Yavapai,  Coconino,  and  Gila 
counties  there  are  large  bodies  of  oak  timber  suitable  for  the  manu- 
facture of  farm  machinery,  wagons,  etc.,  and  for  finishing  lumber, 
but  at  present  it  is  too  inaccessible  to  be  of  great  commercial  value. 
The  Government  has  created  some  large  forest  reserves  in  northern 
Arizona  and  promulgated  rules  for  their  regulation  with  a  view  to 
their  preservation  from  spoliation  and  to  prevent  destruction  by  fire. 
The  principal  lumber  mills  of  Arizona  are  situated  at  Flagstaff  and 
Williams,  in  Coconino  County,  on  the  line  of  the  Santa  Fe  Pacific 
Railway,  and  their  equipment  is  modern  in  every  way.  The  Arizona 
Lumber  and  Timber  Company  at  Flagstaff  and  the  Saginaw  Lumber 
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Company  at  Williams  have  as  complete  plants  for  the  manufacture 
of  lumber,  boxes,  etc.,  as  can  be  found  in  the  United  States. 

The  forests  of  Arizona  are  Sonorian  in  character  and  belong  to  the 
interior  forest  area,  which  covers  all  that  region  embraced  l^tween 
the  forests  of  the  Pacific  and  the  extreme  western  limit  of  the  Atlan- 
tic region.  The  forests  of  much  of  this  area,  when  compared  with 
those  of  more  humid  regions,  are  more  stunted  in  growth,  fewer  indi- 
viduals to  a  given  area,  and  with  much  less  variation  in  their  eompo-  • 
sition.  However,  the  forests  of  the  southern  portion  of  this  area, 
which  includes  Arizona,  are  heavy,  dense,  and  valuable,  when  com- 
pared with  other  portions  of  the  interior  region. 

In  this  Territory  the  valuable  forests  are  confined  to  the  higher 
portions  of  the  Colorado  plateau  and  to  the  slopes  and  canyons  of 
our  numerous  mountains.  They  attain  their  highest  development  in 
the  high  San  Francisco  Mountains,  and  from  here  stretch  away  with 
more  or  less  extended  interruptions  to  and  beyond  the  Grand  Canyon 
of  the  Colorado  to  the  north,  to  Bill  Williams  Mountain  in  the  west, 
and  southward  to  the  great  rim  where  the  Colorado  plateau  breaks 
down  to  the  southern  plains. 

To  the  southwest,  with  a  number  of  interruptions,  they  become 
dense  and  heavy  in  the  higher  ranges  of  the  White  Mountains,  and 
from  here  extend  into  western  New  Mexico.  Long  arms  of  forest 
area  also  extend  into  all  the  mountains  immediately  south  of  the 
Colorado  plateau  which  reach  an  elevation  of  more  than  7,000  feet. 
The  isolated  ranges  farther  south  are  also  timbered  above  7,500  feet. 
The  great  forest  area  embraced  in  the  Coconino  and  San  Francisco 
region  is  considered  by  our  greatest  authority  on  American  forests  as 
one  of  the  largest  unbroken  forests  in  the  United  States.  It  is 
almost  entirely  of  yellow  pine  {Pinus  ponderosa)  and  its  varietal 
forms.  This  species  of  pine  is  the  most  widely  disseminated  and 
abundant  ti*ee  of  the  interior  forest  area,  and  in  Arizona,  where  it 
reaches  its  highest  development,  is  practically  the  only  tree  of  com- 
mercial importance  in  the  manufacture  of  lumber. 

On  the  higher  mountains  of  northern  Arizona,  above  the  area  of 
yellow  pine;  are  a  number  of  trees  usually  considered  valuable  for 
lumbering  purposes,  but  their  restricted  area  and  inaccessibility 
render  them  as  yet  of  little  commercial  value. 

INDIGENOUS  TREES  AND  SHRUBS  FOR  SHADE  AND  ORNAMENTAL. 

PURPOSES. 

The  people  of  Arizona  do  not  properly  appreciate  the  value  of 
nature's  trees  and  shrubs  to  plant  about  their  homes  for  ornamental 
and  shade  purposes.  We  can  not  expect  to  bring  trees  and  shrubs 
from  regions  where  they  have  been  accustomed  to  humid  atmosphere 
and  grow  them  with  any  degree  of  success  in  Arizona. 

We  are  inclined  to  look  to  foreign  countries  and  other  States  for 
our  ornamental  trees  and  shrubs  when,  with  a  little  care  in  selection, 
we  can  find  in  our  own  flora  a  variety  of  such  plants  that  will  grow 
with  a  minimum  amount  of  care  and  in  a  few  years  surpass  in  appear- 
ance anything  which  we  may  bring  in  from  out«ide.  Grenerations  of 
exposure  to  the  conditions  of  an  arid  region  enable  them  to  survive 
and  even  flourish  where  plants  unaccustomed  to  such  environment 
perish. 

The  ash  is  one  of  our  most  valuable  trees  for  street  planting.  Its 
growth  is  rapid  and  it  is  but  little  affected  by  insects.     The  cotton- 
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wood,  although  not  so  desirable  as  the  ash,  gives  dense  shade  during 
the  summer,  grows  with  great  rapidity,  and  requires  little  care.  If  in 
planting  care  is  exercised  to  plant  onlj^  staminate  trees,  no  cotton  will 
be  produced  and  the  chief  objection  to  them  removed.  The  desert 
willow,  a  beautiful  tree  with  catalpa-like  flowers,  one  of  the  most 
graceful  trees  in  America,  grows  along  the  water  courses  of  southern 
Arizona^  and  should  take  the  place  of  many  trees  which  we  now  get 
from  outside. 

It  is  hoped  that  the  people  of  Arizona  will  give  more  attention  to 
our  native  trees  and  shrubs,  as  they  are  more  in  harmony  with  our 
surroundings  and  better  adapted  to  the  purposes  of  landscape  garden- 
ing. Many  of  our  shrubs  are  evergreen,  while  others  have  attractive 
flowers  or  fruits.  By  proper  care  in  selection  they  are  in  the  end 
much  more  satisfactory  and  less  liable  to  die  than  imported  plants. 

EDUCATIONAL. 

Arizona  has  as  fine  educational  advantages  as  any  State  in  the 
Union. 

The  Territory  has  two  normal  schools  and  a  thoroughly  equipped 
university,  and  the  common  school  system  is  not  excelled  anywhere. 
The  Territory  is  especially  noted  for  its  fine  district  school  buildings, 
surpassing  in  this  respect  the  oldest  States. 

University  of  Arizona, 
board  op  regents. 

Ezofficio :  Hon.  N.  O.  Murphy,  governor  of  Arizona ;  Hon.  R.  L.  Long,  super- 
intendent of  public  instruction. 

Appointed  by  the  governor  of  the  Territory :  Hon.  William  Herring,  chancellor, 
Tucson;  Hon.  H.  W.  Fenner,  secretary,  Tucson;  Hon.  Herbert  B.  Tenney, 
treasurer,  Tucson ;  Hon.  Charles  R.  Drake,  Tucson. 

President  of  the  faculty :  Millard  Mayhew  Parker,  A.  M.,  professor  of  civics. 

The  University  of  Arizona  is  located  near  Tucson,  the  county  seat  of  Pima 
County,  and  one  of  the  largest  towns  in  the  Territory. 

Tucson  is  on  the  m'ain  line  of  the  Southern  Pacific  Railway,  812  miles  west  of 
Bl  Paso,  Tex.,  and  500  miles  east  of  Los  Angeles,  Cal.  It  is  easily  reached  from 
east  and  west  without  change  and  has  railway  connections  with  the  central  and 
northern  iwrtions  of  the  Territory  via  Maricopa,  and  with  northeastern  States 
via  Deming.  The  town  lies  in  a  broad,  flat  valley,  at  an  elevation  of  2,400  feet 
above  sea  level,  and  is  surrounded  by  mountains.  Its  dry,  healthful  situation, 
-with  its  mild  and  equable  climate,  has  made  Tucson  a  famous  health  resort, 
particularly  for  pulmonary  ^tients. 

Tlie  winter  cUmate  is  especially  good.  Its  temperature  is  cool  and  strengthening 
•witliout  being  severe.  Tne  lowest  temperature  recorded  during  the  average  year 
is  about  20  degp*ees  above  zero .  Fahrenheit.  But  little  rain  falls  during  the  winter ; 
fof^B  are  unknown ;  cloudy  days  are  rare,  the  percentile  of  sunshine  throughout 
the  "winter  being  greater  than  that  recorded  at  any  other  place  in  the  United 
States.  In  the  summer  the  temperature  ranges  high,  but  the  dry  heat  of  this 
re^on  differs  greatly  from  the  moist  and  oppressive  heat  of  the  Eastern  and  Gulf 
States.  Owing  to  the  extreme  dryness  of  the  air  the  highest  temperatures  known 
are  less  oppressive  to  the  senses  and  less  dangerous  to  the  health  than  the  summer 
beat  of  the  Upper  Mississippi  Valley  States. 

Tbe  total  amount  of  rainfall  averages  less  than  12  inches.  Of  this  amount  fulljr 
one-balf  falls  during  July  and  August,  yet  the  amount  is  so  small  as  not  materi- 
ally to  increase  the  atmospheric  humidity,  and  the  summers  are  found  to  be 
remarkably  healthy.  In  general  the  chmate  may  be  described  as  well  suited  to 
nearly  all  people,  but  is  particularly  beneficial  to  the  young,  and  to  those  who 
can  not  endure  with  comfort  or  safety  the  extremes  of  temperature  and  the  sudden 
cban^^s  of  northern  chmate. 

Tbe  university  was  established  by  an  act  of  the  Territorial  legislative  assembly 
^d  in  1885.    A  tract  embracing  40  acres  of  land  lying  just  outside  the  city 
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limits  was  selected  as  a  site  and  was  donated  by  the  citizens  of  Tucson.  A  con- 
tract for  erecting  the  main  building  was  let  in  October,  1887,  but  owing  to  finan- 
cial delays  the  building  was  not  opened  to  students  until  October  1, 1891.  The 
site  selected  is  upnon  high  ground  about  a  mile  from  the  business  center  of  the 
city.  On  every  side  it  commands  a  view  of  mountain  scenery  of  remarkable 
extent  and  grandeur.  The  location  can  not  be  surpassed  for  healthfulness.  The 
university  X>088^88^  its  own  water  system.  The  supply  is  drawn  from  a  well  on 
thepremises  100  feet  deep,  and  is  of  unusually  good  quality. 

The  main  building  is  200  by  105  feet,  2  stones  in  height,  the  lower  story  of 
gray  stone,  the  tipper  of  red  brick,  and  is  completely  surrounded  by  a  wide 
2-story  veranda.  Tnis  building  contains  the  oflElces,  recitation  rooms,  laboratories, 
and  apparatus  rooms  of  the  various  departments ;  an  assembly  room:  the  libra- 
ries of  the  university  and  experiment  station,  and  the  Territorial  museum. 
Adjoining  the  main  building  is  the  mining  annex,  80  by  60  feet,  filled  with 
metallurgical  machinery. 

Three  cottages  have  oeen  built.  They  are  of  brick,  2  stories  in  height,  and 
were  intended  to  acconmiodate  each  two  families.  They  were  originally  des^ei 
as  homes  for  instructors,  but  owing  to  the  pressure  for  accommodation  for  stu- 
dents on  the  university  grounds,  two  of  the  cottages  have  been  converted  into 
homes  for  young  ladies  and  furnish  excellent  accommodations  for  twenty-five 
persons,  while  the  third  is  used  as  a  residence  for  the  president. 

A  dormitory  built  of  a  fine  quality  of  gray  stone,  2  stories  in  height,  has  been 
provided  as  a  home  for  male  students.  It  contains  a  students'  dining  room, 
kitchen  connected  therewith,  and  20  rooms,  each  large  enough  to  accommodate 
two  students. 

A  substantial  brick  building  contains  a  suite  of  rooms  for  the  use  of  the  assaying 
dei>artment,  and  also  a  carpenter  shop.  The  assay  rooms  contain  a  large  smelting 
furnace,  with  necessary  muffle  furnaces  and  other  accessories,  while  the  carpen- 
ter shop  has  an  engine  for  iwwer  work,  with  lathes  and  other  machinery  for 
convenient  operation. 

Other  buildings  are  the  boiler  house,  which  also  contains  the  well  and  pumps 
whereby  the  water  supply  for  irrigation  and  general  purposes  is  obtained;  the 
new  greenhouse,  80  by  21  feet,  built  wholly  of  glass;  the  old  greenhouse,  now 
used  as  a  propagating  house,  also  of  glass;  the  cottage  occupied  by  the  assistant 
horticultrmst,  and  a  temporary  wooden  building  used  as  a  young  men's  dormi- 
tory. It  is  expected  that  in  the  near  future  the  university  will  oe  able  to  add 
another  wing  to  the  stone  dormitory,  nearly  doubling  the  present  dormitory 
accommodations,  and  thus  relieving  the  pressing  demands  in  tnat  direction. 

The  library  is  a  department  of  the  university  that  is  increasing  in  efi&ciency 
with  the  growth  of  the  institution.  The  books  have  been  selected  with  great 
care,  with  a  view  both  to  the  requirements  of  the  various  departments  of  instruc- 
tion and  also  to  the  building  up  of  a  well-balanced  symmetrical  collection  of 
books.  All  the  books  are  new  and  standard.  The  scientific  works  represent  the 
highest  and  latest  authority,  while  the  literary  and  historical  works  are  the  writ- 
ings of  the  best  known  and  most  thoroughly  tried  authors.  A  main  object  in 
making  the  selection  has  been  to  furnish  students  with  books  of  the  highest  class 
and  to  encourage  them  in  habits  of  careful  reading.  Complete  bound  sets  of  the 
leading  American  periodicals,  both  literary  and  scientinc,  are  being  collected 
every  year,  so  that  the  library  is  already  valuable  as  a  means  of  research  in  pree- 
ent-oay  problems. 

The  latest  editions  of  the  best  cyclopedias  and  dictionaries  are  constantly  at 
the  students'  disposal.  The  leading  American  scientific  and  literary  publications, 
as  well  as  the  Territorial  newspapers,  are  found  in  the  reading  room.  The  reading 
room  and  library  are  open  to  students  for  an  average  of  8  hours  each  day. 

Aside  from  Qovemment  publications  and  pamphlets,  the  library  contains  8,600 
bound  voltmies,  of  which  500  have  been  added  during  the  present  year.  Of  the 
whole  number  about  three-fifths  are  scientific  works,  the  remaining  belon^ng  to 
general  literature,  biography,  and  history. 

A  complete  card  catalogue  of  authors  and  title  is  maintained. 

The  chemical  laboratories  are  two  in  number.  The  smaller  one  on  the  upper 
floor  of  the  main  bulling  is  for  the  use  of  students  and  is  equipped  for  teaching 
the  theory  and  practice  of  chemical  science.  The  room  for  laboratory  vrork  is 
well  lighted,  provided  with  gas,  water,  working  desks,  ventilating  noods,  an 
abundance  of  apparatus  and  chemicals  with  which  to  carry  on  experimental 
work,  and  can  be  made  to  acconmiodate  about  24  students.  Adjoining  the  large 
room  is  a  small  storeroom  stocked  with  apparatus  for  demonstrating  the  princi- 
ples of  chemistry  and  containing  well-selected  collections  of  chemical  substances. 

The  exx)eriment  station  laboratory  occupies  three  large  working  rooms  and  two 
small  storerooms  on  the  lower  floor  of  the  main  bunding.    This  laboratory  is 
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devoted  to  analytical  work  and  chemical  investigations  relating  to  the  agricultnral 
interests  of  the  Territory.  It  is  excellently  equipped  for  the  special  lines  of  investi- 
gation in  which  it  is  engaged,  and  although  not  primarily  intended  for  the  use  of 
students,  it  has  educational  value  to  those  who  desire  to  witness  the  operations  of 
a  working  laboratory.  The  equipment  includes  chemical  balances,  chemical 
apparatus  and  supplies,  machinery  for  preparing  samples,  and  special  apnliances 
for  the  analysis  of  milk,  ag^cultural  products,  tanning  materials,  and  sous. 

The  biolog^ical  laboratories  occupv  three  rooms  in  the  southwest  half,  second 
floor,  of  the  south  wing  of  the  main  ouilding.  These  rooms  are  i>ii>ed  for  gas  and 
water,  and  liberally  provided  with  apparatus  for  research  and  for  giving  ins^ction 
on  biological  subjects.  Students  pursuing  histological  work  are  provided  without 
expense  with  simple  and  comi>ound  microscopes,  as  the  nature  of  their  work 
demands.  The  laboratory  is  equipped  with  microtomes,  culture  baths,  oven  and 
other  accessories  used  in  modem  methods  of  research. 

An  herbarium,  containing  nearly  10^000  sheets  of  plants,  mostly  indigenous 
to  the  Southwest,  a  large  percentage  bemg  from  Arizona,  is  an  important  factor 
in  the  equipment.  Some  nfty  cases  of  insects,  including  one  large  cabinet,  are  of 
value  in  giving  instruction  in  entomology  and  to  illustrate  the  economic  insects 
of  Arizona.  The  work  in  p^eneral  and  systematic  zoolc^  is  greatly  facilitated  by 
the  Herbert  Brown  collection  of  birds,  and  by  other  zoological  material  which  has 
been  brought  together  during  the  past  five  years. 

To  aid  in  the  study  of  human  and  comparative  anatomy  and  physiology  there 
are  provided  articulate  and  disarticulate  human  skeletons,  plaster  and  papier- 
mach6  models  of  the  imi>ortant  or^^ans,  and  microscopical  preparations  illus- 
trating the  structure  of  the  various  tissues.  The  equipment  also  mcludes  special 
apparatus  for  use  of  advanced  students  in  the  department. 

Two  rooms  upon  the  first  fioor  and  near  the  central  part  of  the  main  building 
are  used  for  the  work  in  the  study  of  agriculture  and  horticulture,  and  for  the 
^ricultural  exx)eriment  station  headquarters.    The  equipment  is  fairly  complete. 
Tnere  have  been  imported  from  Europe  several  of  the  best  Azoux  models  of  por- 
tions of  the  domestic  animals,  showing  normal  and  morbid  conditions;  also 
several  cases  of  products  of  the  vegetable  kingdom.    A  very  large  collection  of 
garden  and  farm  seeds  has  been  secured  and  arranged  in  jars  and  properly  labeled. 
There  is  also  a  selection  of  garden  tools  and  instruments  used  in  veterinary  sur- 
gery.   Recently  there  has  been  imported  from  Germany  a  collection  of  charts 
Dlustrating  the  anatomy  and  physiology  of  some  of  the  fruits  and  grains.    Speci- 
mens of  the  best  fruits,  grains,  and  other  farm -products  are  constantly  received 
for  examination;  also  specimens  of  an  abnormal  nature. 

The  old  greenhouse,  about  14  by  20  feet  in  area,  is  used  as  a  propagating  house, 
and  a  new  one  has  just  been  built,  21  by  80  feet  in  size,  constructed  of  glass 
throughout.  Laboratory  work  is  provided  for  in  these  greenhouses  and  in  field 
work  upon  the  university  grounds.  The  general  library  contains  many  of  the 
standard  and  most  valuable  of  the  recent  publications  upon  agriculture  in  its 
various  branches  and  the  science  upon  which  it  is  based.  All  the  bulletins  and 
reports  of  the  experiment  stations  of  the  United  States  and  foreign  countries  are 
(m  file  in  the  station  library,  and  the  principal  agricultural  and  horticultural  jour- 
nals are  upon  the  table  of  the  reading  room. 

BecoKuizin^  the  fact  that  the  first  actual  engagement  secured  by  the  engineer- 
ing stadent  will  be  either  in  the  field  with  a  surveying  party  or  in  the  shop  or 
drafting  office,  the  equipment  of  this  department  has  been  chosen  with  a  view  to 
develoinng  the  highest  skill  in  these  funoamental  lines  of  work.  Already  liberal, 
it  is  constantly  being  enlarged.  It  embraces  surveyors'  and  engineers'  chains ; 
standard  field  and  x>ocket  tapes;  plain  and  solar  compasses  and  transits;  engineers' 
levels  ;  stadia,  level,  and  transit  rods ;  aneroid  barometers ;  odometers ;  pedome- 
ters; automatic  water  registers;  hook  gases;  three  forms  of  current  meters; 
stop  watch ;  meteorologicfl  instruments ;  drafting  instruments ;  mechanical  cal- 
culators; blue-print  apparatus;  4i-inch  astronomical  telescope  with  equatorial 
mountings  and  accessories ;  celestial  sphere ;  a  75-light  Mather  dynamo ;  a  West- 
inghoose  high-speed  engine ;  pumps,  steam  gauges,  indicators,  calorimeters,  etc. 

The  department  of  mining  ana  metallurgy  is  well  equipped  for  giving  both 
tJieoretical  and  practical  instruction  in  the  arts  of  mining,  metallurgy,  and  assay- 
ing in  all  its  branches. 

Attached  to  the  main  building  is  an  annex,  or  mill,  containing  machinery  and 
appliances  for  crushing,  sampling,  concentratiuK,  amalgamating,  leaching,  chlo- 
nmng,  cyaniding,  and  the  electrical  treatment  of  various  kinds  of  ore  in  large  or 
small  lots.  Power  is  furnished  from  a  70-horsepower  boiler,  detached  from  the 
main  building,  the  steam  being  carried  underground  to  the  engine  room,  which 
contains  a  35-norsepower  engine,  built  by  the  Walbum-Swenson  Manufacturing 
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Ck>mpan7,  of  Fort  Scott,  Eans.,  and  a  16-hor8ei>ower  Westinghonse  automatic 
engme,  the  latter  being  used  for  running  the  dynamo. 

The  mill  building  has  a  storage  capacity  for  ore  of  50  to  100  tons.  From  the 
bins  the  ore  passes  to  the  crushing  floor  above.  A  7-inch  by  10-inch  Blake  crusher 
is  used  for  coarse  crushing,  and  a  Dodge  crusher  for  finer  work.  Beneath  the 
Blake  crusher  is  a  set  of  14-inch  by  S@-inch  Cornish  rolls,  from  which  the  ore 
I>asses  by  a  conveyor  to  the  main  elevator,  which  carries  it  up  31  feet  to  the  top 
of  the  mill.  By  means  of  slides  and  chutes  the  crushed  ore  may  be  sent  at  wiu 
to  various  machines  to  be  tested  by  different  methods.  For  concentration  there 
are  provided  revolving  sizing  screens  giving  facilities  for  preparing  six  sizes, 
besiaes  hydraulic  separators  for  classif png  slimes  into  three  grades,  llie  coarser 
sizes  may  be  worked  upon  full-sized  ji^ng  machines  of  the  Hartz  pattern,  the 
finer  sizes  being  jigged  upon  bottom  discharge  machines,  and  the  slime  worked 
upon  a  double  Bittinger  percussion  table,  or  otherwise  as  desired.  A  small  appa- 
ratus, run  by  an  electric  motor,  is  also  |)rovided  for  dry  concentration.  Amalga- 
mation tests  may  be  made  upon  a  wording  scale  by  different  methods  includrng 
plates  and  riffles,  plans  and  settlers,  etc.  A  5-stamp  gold  mill  with  silvered 
plates  and  aprons  of  the  latest  and  most  improved  construction,  by  Frazer  & 
Chalmers,  of  Chicago,  has  recently  been  added  to  the  mill,  thus  permitting  the 
working  of  free-muling  gold  ores  by  the  usual  methods  and  on  a  large  scale. 
Several  lots  of  ore  have  oeen  successfully  worked  and  returns  made  in  ^Id 
bullion,  thus  familiarizing  the  mining  students  with  all  the  details  of  seedmg, 
stamping,  cleaning  up,  retorting,  smelting,  and  assaying. 

In  addition  to  tne  5-stamp  mill,  a  smaller  prosx>ecting  mill  of  three  stamxw 
has  been  added  so  as  to  work  small  lots  of  ore  of  from  100  to  500  pounds.  A  sam- 
pling mill  permits  of  rapid  crushing  and  mixing  large  samples  preparatory  to 
assaying. 

The  assay  laboratory  is  equipped  with  assay  furnaces  for  crucible  work,  for 
scorifying  and  cupelling,  and  for  retorting  mercury  from  amalgam.  An  adjoin- 
ing room,  supplied  with  water,  gas,  and  electric  current,  has  a  roomy  hood  for 
work  involving  fumes,  with  tables  and  desks  for  student  work,  besides  all  needed 
appliances  for  assaving  by  dry  and  wet  methods,  including  electrolysis. 

The  laboratory  also  nas  desks  and  fittings  for  the  chemical  work  required  in 
the  metallurgical  and  mineralog^ical  investigation  and  analysis  of  ores,  mineral 
fertilizers,  and  qualitative  tests  of  minerals. 

Three  large  rooms  in  the  basement  of  the  main  building  are  set  apart  for  the 
teaching  of  physics.  The  facilities  for  experimental  demonstration  of  all  impor- 
tant phenomena  are  very  complete.  The  lecture  room  is  fitted  with  shutters,  so 
that  it  can  be  darkened.  A  beam  of  sunlight,  directed  by  a  fine  clock  heliostat 
outside,  may  be  thrown  steadily  across  the  lecture  table  for  experiments  on  li^t, 
or  used  in  connection  with  the  solar  lantern  for  a  variety  of  other  work.  The 
lecture  table  is  supplied  with  gas,  water,  electric  currents  from  primary  and 
stora^  batteries,  and  from  the  large  dynamo. 

Adjacent  to  the  lecture  room  are  the  physical  laboratory  and  the  apx>aratus 
room  in  which  are  kept  the  many  instruments  owned  by  the  university,  among 
which  may  be  mentioned  an  Atwood*s  machine,  Kater's  pendulum,  whirling 
table,  many  balances,  barometers,  an  air  pump  and  accessories,  a  hand  dynamo, 
motors,  six  storage  cells,  a  large  number  of  primary  batteries,  induction  coils, 
Deprez-D'Arsonval  tangent,  and  sine  galvanometers,  rheostats,  Wheatstone's 
bridges,  a  fine  testing  set,  a  Wimshurst  electric  machine,  Leyden  jars,  G^eissler's 
and  Crooke's  tubes,  diapasons,  a  sonometer,  lenses,  prisms,  and  mirrors  of  all 
kinds,  a  polariscope,  steam  gauges,  indicators,  calorimeters,  and  a  full  equipment 
of  simple  pieces  of  apparatus  for  the  use  of  elementary  classes. 

The  Territorial  Normal  School,  South. 

The  legislative  enactment  providing  for  the  organization  of  this  school  also 
stated  the  design  and  purpose  of  its  establisment  to  be,  "  that  a  normal  school  for 
the  Territory  of  Arizona  is  established  at  Tempe,  in  Maricopa  County,  Ariz.,  the 
purpose  of  which  shall  be  the  instruction  of  persons,  both  male  and  female,  in  the 
art  of  teaching,  and  in  all  the  various  branches  that  pertain  to  a  good  common- 
school  education ;  also  to  give  instruction  in  the  mechanical  arts  and  in  husbandry 
and  agricultural  chemlslry,  in  the  fundamental  laws  of  the  United  States,  and 
what  regards  the  rights  and  duties  of  citizens."  With  the  approval  of  the  board 
of  education,  after  a  careful  consideration  of  concomitant  conditions,  the  faculty 
has,  up  to  the  present  time,  limited  the  work  of  this  school  to  the  instruction  and 
training  of  teachers,  notwithstanding  the  fact  that  the  legislature  has  provided 
for  a  much  broader  field  of  activity. 
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LOCATION. 

The  location  of  this  school  at  Tempe  seems  very  fortunate.  Tempe  is  situated 
in  the  beantifal  yalley  of  the  Salt  Biver,  7  miles  from  the  capital.  It  has  railroad 
connection  with  the  Southern  Pacific  and  Santa  Fe  systems  by  the  Maricopa  and 
Phceniz  and  Salt  River  Valley  Railroad.  The  climate  here  is  delightful  durmg  the 
whole  of  the  school  year,  and  the  cost  of  living  is  less  than  at  any  other  place  in 
the  Territory.  The  school  is  in  the  midst  of  an  intelligent  and  moral  community 
engaged  in  farming  and  fruit  raising. 

CAMPUS. 

The  campus  includes  20  acres,  and  is  under  a  high  state  of  cultivation.  The 
north  half  is  set  with  shade  and  ornamental  trees  and  shrubs,  which  form  a  beau- 
tiful grove,  many  of  the  trees  reaching  a  height  of  40  feet.  The  great  variety  of 
planwif e  forms  found  on  the  campus  and  on  the  cultivated  and  desert  lands  in  the 
vicinity  is  a  great  aid  to  the  students  in  the  study  of  botany. 

BUILDINOS. 

The  building  heretofore  used  for  school  purposes  was  erected  in  1886  at  a  cost  of 
$6,500.  It  is  a  one-story  brick  structure,  70  feet  long  and  60  feet  wide,  with  a 
broad  veranda  entirely  surrounding  it,  and  was  a  comfortable  home  for  the  school 
the  first  seven  years  of  its  existence.  • 

The  new  normal  school  building  was  completed  in  the  summer  of  1897,  and  has 
been  occupied  by  the  school  the  past  year.  It  is  a  conmiodious  structure,  136  feet 
long,  80  feet  wide,  and  three  stones  high.  The  lower  story  is  of  brown  sandstone, 
the  other  two  of  red  pressed  brick  with  sandstone  trimmings.  This  edifice  is 
beautiful  in  architectural  design,  convenient  in  arrangement,  and  substantial  in 
construction.  Its  appointments  embrace  all  the  modem  school  conveniences,  such 
as  cloakrooms,  closets,  recitation  rooms,  study  hall,  assembly  hall,  laboratories, 
etc.  Its  fixtures  comprise  a  complete  outfit  of  tables  and  cases  sufficient  to  accom- 
modate 36  students  working  at  the  same  time,  tablet-arm  chairs  to  seat  160  students, 
recitation  seats  for  100  students,  tables  and  chairs  to  accommodate  40  students  in 
drawing  at  the  same  time,  besides  desks  and  sittings  for  175  students  in  the  normal 
department  proper.  In  addition  to  this,  the  school  of  practice  is  furnished  with 
adjustable  seats  and  desks  and  other  modem  appliances  to  accommodate  pupils  of 
the  several  grades  to  the  number  of  70.  The  assembly  hall  is  seated  with  400  tablet- 
arm  opera  chairs,  and  will  accommodate  500  persons  when  seated  to  its  full 
capacity.  All  things  considered,  the  building  is  excellently  equipped  for  the 
purposes  of  normal  school  work. 

ATTENDANCE. 

This  school  has  had  a  steady,  healthy  growth  from  its  opening  for  the  reception 
of  students  in  January,  1886,  to  the  present  time.  In  the  first  half  decade  of  its 
existence  the  attendance  increased  from  26  in  1886,  to  54  in  the  school  year  1890-91. 

During  the  last  five  years  the  total  enrollment  of  this  school  has  been  as  follows : 
Seventy-six  in  the  scholastic  year  1891-92,  87  in  1892-93,  91  in  1893-94,  94  in 
1894-95, 134  in  1895-96,  158  in  1896-97, 173  in  1897-98,  and  205  in  1899.  This  is 
exclusive  of  the  school  of  practice  department,  whose  number  is  limited  to  80  in 
all  grades.  The  greatly  increased  attendance  for  the  past  three  years  is  a  good 
index  of  the  estimation  m  which  the  work  of  this  institution  is  held  by  the  public. 
Every  county  in  the  territory  has  been  represented  by  students  in  this  school 
during  the  year  just  closed. 

C0T7BSE  OP  STUDY. 

The  work  of  the  normal  department  of  this  school  is  laid  out  in  two  courses  of 
study  and  practice — ^the  elementary  and  the  higher.  The  elementary  course  has 
been  considerably  strengthened  during  the  past  two  years.  It  now  comprises 
three  years'  work,  as  formerly,  but  requires  one  year's  work  more  of  preparation 
for  admission  to  it.  The  higher  course  has  been  formulated  and  will  be  put  in 
effective  oi)eration  as  soon  as  available  funds  will  warrant  the  employment  of  a 
sufficient  teaclung  force  to  do  so.    It  requires  four  years  for  its  completion  and 

fives  better  preparation  for  teaching  the  higher  branches.    It  carries  the  aca- 
emic  work  through  the  requirements  for  admission  to  the  best  universities  of 
our  country. 
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Each  of  these  courses  requires  a  year  of  professional  work  and  practice  teach- 
ing. These  courses  also  include  systematic  training  in  light  g3nnnastics  for  all 
students  and  military  drill  for  the  voung  men.  The  advantages  of  such  training 
to  the  bodily  health  and  carriage  of  the  student  is  unquestioned.  Sufficient  train- 
ing is  given  along  these  lines  to  enable  the  students  to  introduce  these  exercises  into 
the  schools  in  which  they  may  be  employed  as  teachers.  It  should  be  borne  in 
mind,  however,  that  the  main  aim  and  effort  of  iJl  the  work  in  the  normal  school 
is  professional  training;  that  instruction  in  other  lines  of  the  curricula  is  inci- 
dental, but  nevertheless  necessary,  for  methods  in  teaching  can  not  be  imparted 
apart  from  the  subject-matter.  For  a  more  minute  analysis  of  the  course  of 
study  and  fuller  details  of  the  condition  of  this  school,  reference  is  here  made  to 
the  annual  catalogue  published  in  1898.  These  courses  have  been  formulated 
with  a  fixed  purpose  &  give  the  student  the  greatest  possible  advantages,  the 
educational  status  of  tiie  Territoryand  the  fincmcial  ability  of  the  average  stu- 
dent being  carefully  considered.  The  scope  of  these  courses  of  study  g^ives  this 
school  a  creditable  rank  with  similar  institutions  in  the  older  communities  of  our 
country.  The  course  of  study  in  the  school  of  practice  covers  the  work  of  the 
eight  grades  of  the  {)rimary  and  grammar  school  curricula  of  the  public  schools. 

in  addition,  there  is  mucn  work  designed  to  develop  and  streng^en  the  facul- 
ties of  the  child  and  to  render  him  more  self -helpful  from  day  to  day  and  to  give 
added  zest  to  the  routine  of  the  school.  Nature  study  is  made  a  prominent  fea- 
ture of  this  work. 

The  practice  school  fits  its  pupils  for  the  normal  department  proper,  and  is  open 
to  pupus  of  school  age  irojn  any  part  of  the  Territory,  who  are  admitted  in  the 
order  of  their  application  until  each  grade  is  filled  to  its  maximum,  which  has 
been  fixed  by  tiie  board  of  education  at  ten.  This  department  has  become  so 
popular  that  there  are  always  more  applicants  than  can  be  accommodated. 

SCHOLASTIC  YEAR. 

The  school  year  comprises  forty  weeks  of  actual  work,  divided  into  four  terms 
of  ten  weeks  each.  The  subdivision  of  the  calendar  gives  students  who  can  not 
attend  school  consecutively  for  a  whole  year  a  better  opportunity  to  arrange  their 
work  and  receive  credit  tneref or  toward  the  quantum  requisite  for  graduation. 

BRANCHES  OP  STUDY  PURSUED.  , 

The  academic  work  during  the  past  year  was  distributed  as  follows:  AJgebra, 
74;  arithmetic,  81;  botany,  61;  bookkeeping,  26;  chemistry,  19;  composition,  72; 
civics,  25;  drawing,  112;  elocution,  24;  English  literature,  68;  ethics,  84;  x>olitical 
geography,  87;  physical  geography,  11;  geology,  28;  geometry,  64;  grammar,  48; 
Unitea  States  history,  88;  music,  95;  orthogp*apny,  146;  general  history,  62;  physics, 
28;  physiology,  52;  psychology,  68;  school  law,  40;  reading,  42:  writing,  ^;  word 
analysis,  26;  zoology,  21. 

The  professional  work  was  pursued  by  the  students  in  classes  whose  numbers 
are  inmcated  below:  History  of  education,  21;  methods  of  teaching,  50;  observa- 
tion of  critic  teacher's  work,  25;  school  management,  18;  practice  teaching,  23; 
theses  on  professional  topics,  21. 

There  were  68  members  in  the  class  in  military  drill  and  27  in  special  work  in 
physical  culture.  The  whole  school  had  training  in  free  gsnnnastics  dnring  the 
winter  mont^. 

LIBRARY. 

The  library  now  contains  more  than  seven  hundred  volumes,  comprising  works 
on  history,  science,  education,  and  general  literature.  Many  of  the  valuable  pub- 
lications of  the  Smithsonian  Institution,  and  other  publications  of  the  Department 
of  the  Interior,  are  found  on  its  shelves.  Appleton's  new  edition  of  Johnson's 
Cyclopedia,  Appleton's  Scientific  Library,  and  a  few  other  books  have  been  added 
to  it  the  current  year.  It  contains  a  fair  supply  of  reference  books  for  the  present 
needs  of  the  school. 

MUSEUM. 

The  museum  already  contains  many  valuable  archseolgical  relics  and  quite  a 
number  of  interesting  specimens  of  animals,  plants,  and  minerals  characteristic 
of  Arizona,  such  as  copper,  silver,  gold,  and  lead  ores,  native  insects,  birds,  small 
animals,  and  plants,  and  also  many  8i)ecimens  from  other  parts  of  the  world. 

NORMAL  SCHOOL,  NORTH. 

A  second  norroal  school  was  created  by  the  twentieth  legislative 
assembly  in  March  last.     The  new  institution  is  located  at  Flagstaff, 
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in  Coconino  County,  and  is  an  imx>ortant  addition  to  the  educational 
system  of  the  Territory.  It  is  located  on  a  tract  of  130  acres  of  land 
previously  acquired  by  the  Territory  and  known  as  a  "Home  for  the 
Insane,"  although  never  used  for  that  purpose.  The  building  is  of 
stone,  and  commodious  and  convenient  in  its  appointments.  It  is  the 
finest  public  building  in  Arizona  so  far  constructed. 

The  northern  Arizona  normal  school  opens  its  first  term  at  Flagstaff 
September  11.  This,  the  first  high  grade  educational  institution  in 
northern  Arizona,  will  start  its  work  under  the  most  favorable  cir- 
cumstances. The  school  building  is  architecturally  beautiful,  and  is 
located  in  one  of  the  most  scenic  spots  of  a  scenic  region.  It  is  more 
than  ample  in  size,  and  has  been  fitted  up  for  the  use  of  the  school 
in  a  manner  that  will  conduce  most  effectually  toward  convenience  in 
all  departments. 

The  range  of  studies  to  be  pursued  in  the  new  institution  is  to  be  a 
broad  one,  for,  by  the  act  creating  it,  there  must  be  maintained  pre- 
paratory and  high  school  courses.  The  normal  course  will  be  a  paral- 
lel one  with  that  pursued  at  the  older  school  at  Tempo,  and  completion 
of  the  prescribed  work  will  secure  a  diploma  granting  a  life  license  to 
teach  in  any  of  the  schools  of  Arizona.  There  will  be,  as  well,  aca- 
demic work  qualifying  the  student  for  entrance  into  any  of  the  univer- 
sities of  the  Union. 

The  school  system  of  the  Territory  is  modeled  after  that  of  Cali- 
fornia. The  school  district  is  the  unit  of  the  system,  and  is  controlled 
by  a  board  of  trustees,  three  in  number,  one  of  whom  is  chosen  annu- 
ally by  those  residents  of  the  district  who  pay  a  school  tax  or  are 
parents  of  children  of  school  age.  The  trustees  have  the  detailed 
management  of  the  schools  in  their  districts,  employ  the  teachers, 
have  charge  of  the  buildings  and  grounds,  etc.  The  districts  are 
supervised  by  a  county  superintendent,  who  is  required  in  most 
instances  to  visit  each  school  in  his  county.  He  apportions  all  school 
moneys  on  the  following  basis:  To  every  district  having  more  than 
10  and  less  than  20  census  children  $400,  and  $500  to  every  district 
having  more  than  20  children,  and  in  addition  thereto  not  less  than 
$20  per  capita  ux)on  the  average  daily  attendance  in  excess  of  25.  He 
also  audits  all  school  accounts.  The  sui)erintendent  of  public  instruc- 
tion, with  the  board  of  education,  exercises  general  control  over  school 
affairs  in  the  Territory. 

The  support  of  the  schools  is  by  taxation,  no  revenue  being  derived 
from  the  school  lands  except  a  small  rental  for  their  use.  The  territo- 
rial tax  is  3  cents  on  each  $100  of  value,  while  the  county  tax  rises  from 
30  cents,  the  minimum  rate,  to  80  cents,  the  maximum  rate,  on  each 
$100  of  valuation  in  the  county.  To  the  sums  thus  raised  are  added 
the  receipts  from  poll  taxes,  gambling  licenses,  fines,  and  escheated 
estates. 

The  schools  are  divided  into  primary,  grammar,  and  high  schools. 
The  subjects  taught  and  the  methods  pursued  are  similar  to  those  of 
like  grades  in  the  States.  A  uniform  series  of  text-books  is  adopted 
and  their  use  is  compulsory  in  all  the  schools,  so  that  children  in 
changing  residence  from  one  district  to  another  can  enter  therr  proper 
grades  in  the  school  and  use  the  same  books. 

A  full  and  complete  manual  and  course  of  study  for  the  use  and 
guidance  of  the  teachers  and  pupils  is  in  course  of  preparation,  and 
will  be  ready  for  distribution  about  October  1  of  the  present  year. 

The  teachers  in  charge  of  the  schools  are  in  number  373,  of  which 
251  are  women  and  122  men.     Of  the  total  number  120  are  graduates 
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of  normal  schools.    The  average  monthly  salaries  paid  men  is  $74.70 
and  the  women  $64.40. 

The  following  tables  show  the  school  population,  school  attendance, 
receipts,  expenditures,  and  value  of  school  property  at  the  close  of 
the  school  year  ending  June  30,  1899 : 

Beceipts. 


CovLDties. 


Balance 
on  hand  at 
beginning 
of  school 

year 
July  1,1886. 


Territorial 
tax. 


County 

taxes, 

flnee,etc. 


District 
taxes. 


Miscella- 

neous 

sources. 


Total. 


AiMtche 

Cochise 

Coconino. - 

Gila 

Graham... 
Maricopa.. 
Mohave  ... 

Navajo 

Pima 

Pinal 

Santa  Cruz 
Yavapai... 
Yuma 

Total 


$606.87 
9.265.50 

808.07 
1,800.00 
2,150.14 
0,060.78 
1,130,47 
2,683.02 
2,518.80 
1,857.01 
1,046.04 
8,4€0.64 

102.06 


$602, 
770, 
312, 
322, 

1,303. 

2,202. 
140. 
460. 

2,136. 
403. 


073. 
875. 


40 


108.42 

017,02 
587,07 
215.69 
484.20 
618,48 
660.01 
612.02 
074.58 
068.40 
882.82 
i;  626. 17 
1,551.10 


$2,400.60 


$004.42 
06.47 


60.40 
446.50 


586.67 
28.00 


24.55 


15, 
18, 
21, 
80, 

7, 
14, 
22, 
10, 

7, 
38, 

0. 


200.86 
348.76 
254.62 
018.00 
046.89 
025.96 
305.97 
525.09 
314.01 
842.56 
020.26 
084.19 
028.65 


84,818.18 


10,000.00 


286,882.82 


2,400.60 


2,155.(H 


285,756.20 


Expenditures, 


Counties. 


Teachers' 
salaries. 


Rents,  re- 
pairs,fuel, 
and  con- 
tingent 
expenses. 


School 
libraries 


Scdiool  ap- 
paratus. 


Sites, 
buildings, 
and  school 
furniture. 


Total  ex- 
penditure. 


AiMtche 

Cochise 

Coconino.. 

Gila 

Graham... 
Maricopa.. 
Mohave.... 
Navajo  — 

Pima 

Pinal 

Santa  Cruz 
Yavapai . . . 
Yuma 

Total 


420.35 
146.75 
200.50 
938.75 
908.20 
199,60 
744.25 
632.65 
954.84 
881.63 
211.25 
887.60 
949.15 


$1,806.47 
4,589.86 
2,147.88 
1,362.21 
4,732.15 

18,212.04 
1,521.15 
1,880.09 
8,602.77 
1,777.06 
951.97 
5.969.38 
1,146.01 


$20.00 
54.22 
30.00 


186. 
125. 
170. 


80.10 


820.45 


$8,002.47 
546.40 
881.58 
208.90 
837.02 


5.00 


85.22 
62.25 


274. 
121. 
118. 
71. 
565. 


1,628.27 


153.70 
229.20 
757.17 


775.38 
794.68 
074.00 
317.49 
084.25 
140.21 
265.40 
010. 75 
684.16 
346.18 
423.64 
218.68 


178,114.82 


48,688.48 


286,70 


2,487.24 


2,914.26 


288,741.09 


Valuation  of  school  property. 


Counties. 


Lots, 
school- 
houses, 
and 
furniture. 


School 
libraries. 


School  ap- 
paratus. 


Total 

school 

property. 


Apache 

Cochise 

Coconino.. 

Gna 

Graham ... 
Maricopa.. 

Mohave 

Navajo 

Pima 

Pinal 

Santa  Cruz 
Yavapai... 
Yuma 

Total 


$10,882 

22,541 

29,100 

5,925 

18,846 
119,740 

8.880 
13,630 
88,161 
16,689 

6,576 
41,518 

8,100 


$200 

1,485 

160 

80 

4 

2,060 

260 

128 

260 

120 

120 

667 

500 


$668 
1,745 

810 

170 
1,478 
6,256 
1,040 
1,667 

776 
1,160 

620 
8,600 

200 


$11,385 
26,771 
80,070 

6,125 
2U.328 
207,066 
10,180 
15,425 
84,197 
17,969 

7,324 
45,875 

8,800 


465,087  I 


6,002 


19,465 


490.504 
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Cen8U8  statistics. 


Counties. 


White  children  be- 
tween 6  and  18  years. 


Boys.    Girls.    Total. 


Colored  children  be- 
tween 6  and  18  years. 


Boys.    Girls.    Total. 


Censns 
children 
between 
6  and  18 

years. 


Children  between 
8  and  14  years. 


White.    Colored. 


Apache 

Cochise 

Coconino — 

Gila 

Graham 

Maricopa  ... 

Mohave 

Navajo 

Pima 

Pinal 

Santa  Cmz . 

Yavapai 

Tmna 


:!  I 


790 
348 
847 
618 
260 
138 
432 
335 
418 
565 
019 


Total I  10,045 


430 
784  I 


1,467 
2,180 
158 
437 
1,328  , 
405  > 
660 
882 
346 


I. 


9,591 


1,524 

684  I 

671  I 

2,985 

4,440 

291 

860 

2,663  I 

818 

1,134 

1,901 

733 


19,686 


685 

688 

2,995 

4,463 

291 

896 

2,671 

833 

1,137 

1,973 

736 


1,006 
872 
362 

1,595 

2,356 
134 
481 

1,410 
448 
601 

1,107 
455 


98 


187    19,823 


10.850 


4 
1 
9 
6 
18 


14 


46 
2 


108 


School  attendance. 


Counties. 

Schools. 

Grade  of 
school. 

Enrolled  on  reflr- 
ister. 

Total  en- 

Average  Average 
number  |    daily 

Months 
school 

Gram- 
mar. 

Pri- 
mary. 

Boys. 

Girls. 

roUed. 

belong-    attend- 
ing,        ance. 

main- 
tained. 

Apache 

Cochise 

Coconino 

Gila 

12 
15 
41 
91 
11 
24 
17 
18 
16 
54 
15 

t 

5 
12 

8 

1 

6 
2 

4 
8 
18 

4 

18 

28 

7 

8 

38 

50 

5 

18 

16 

14 

18 

41 

11 

490 
689 

278 

467 
808 
334 
490 
878 
248 

420 
640 

271 
250 

910 

1,320 

549 

620 

6^ 

917 

862 

860 

1,808 

2,812 

210 

720 

905 

435 

588 

1,048 

800 

564 
840 
331 
816 
1,152 
2,600 
193 
664 
806 
410 
808 
957 
270 

5 

7.35 
6.16 
7.25 

Graham 

Maricopa 

Mohave 

Navajo 

Pima. 

Pinal 

Santa  Cmz  ... 

Yavapai 

Ynma   .     . , 

984  1       1,978 
2,031  '       4,287 
147  1          282 
474             981 
647          1,456 
839             678 
446  1           876 
783  '       1,661 
215  I           463 

5.60 

7 

6.80 

6 

6.66 

6 

6.60 

6.80 

6 

Total.... 

361 

106 

266 

8,246 

7,652  1      15,896 

10,679 

9,396 

6.84 

INDIANS. 

The  Indians  on  the  various  reservations  have  been  quiet  throughout 
the  year,  and  there  is  every  reason  to  believe  that  Indian  depredations 
and  disturbances  of  consequence  within  this  Territory  are  perma- 
nently at  an  end.     One  of  the  surprising  and  gratifying  features  of 
the  situation  is  the  substantial  progress  toward  civilization  which  is 
being  made  by  the  Apaches,  long  considered  incorrigible.     No  longer 
influenced  and  led  by  vicious  renegades,  they  are  tractable  and  are 
exJiibiting  proofs  of  a  ^^eneral  desire  for  advancement.    This  is  espe- 
cially true  of  the  San  Carlos  Apaches.    The  construction  of  a  railroad 
ttirough  their  reservation  has  had  manifestly  beneficial  effects.    It  is 
X>ossible  to  further  improve  the  conditions  on  that  reservation  by 
developing  a  better  water  supply  in  the  valley  of  the  San  Carlos  River 
and  affording  opportunities  for  extensive  agriculture — an  industry 
for  which  many  of  the  tribe  are  showing  a  commendable  aptitude. 
Employment  on  their  own  farms,  seconded  by  the  influence  of  the 
Indian  schools,  would  ultimately  raise  this  tribe  to  a  fair  degree  of 
civilization. 
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On  the  Moqui  Reservation,  one  of  the  most  remote  sections  of  the 
Territory,  smallpox  existed  in  epidemic  form  during  the  early  part  of 
the  year,  but  the  disease  was  finally  brought  under  control  and 
stamped  out. 

A  few  months  ago  some  disputes  arose  between  the  Navajo  Indians 
and  the  white  residents  of  Tuba  City,  in  Coconino  County,  over  the 
title  to  certain  lands  and  water.  The  controversy  has  been  amicably 
adjusted,  however,  and  a  satisfactory  arrangement  has  been  made  for 
an  extension  of  the  western  boundary  of  the  reservation. 

The  following  report  upon  the  Indians  of  the  Territory  by  Prof. 
S.  M.  McCowan,  of  the  Indian  school  at  Phoenix,  is  interesting  and 
reliable : 

The  following  tables  regarding  onr  Indian  population,  etc.,  compiled  from  the 
latest  reports  of  the  various  Indian  agents,  furmsh  the  closest  approximation  of 
the  facts  obtainable  and  present  an  interesting  epitome  of  present  Indian  life : 


Agency  and  tribe. 


I 


I 


Cfivilization. 


Citizen's 
dress. 


i 


D'«U>n8  I^i^^ 


houses. 


obtained  by- 


Colorado  River  Agency. 

Mohave 

HohaTe  at  Needles , 

Hohave  at  Port  Mohave 

Chimehnivi 

Fart  Apache  Agency. 

White  Mountain  Apache 

Under  induetrial  teacher. 

Hualapai 

YavaSupai 

Navajo  Agency. 

NavaJo 

Moqms  Pueblo 

Pima  Agency. 

Pima 

Maricopa 

Papago 

Papago,  nomadic 

Papago  at  San  Xavier 

San  CarloM  Agency. 

Apache , 

Mohave 

Apaches  on  San  Pedro  River 

Apaches  near  Mohawk,  on  Lower 
GilaBiver 


688 
»700 
1,000 

160 


1,888 


608 
281 


20.600 
2,8U 


4,200 
840 
083 

2, 046 


2,206 
697 
800 

800 


600 

i,'200 


200 


160 
'466' 


70 


60 


100 


87 


190 


k460 
681 

}    600 


48 


248 
71 


1,000 
16 


870 


2,400 


80 


260 


400 


60 


400 
66 


500 
24 


971 


900 


60 


>160 
67 


860 


70 


100 
100 


07 


SO 
25 


10  .... 
8  ..- 


» Taken^rom  last  year*t  report. 
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Agency  and  tribe. 


Colorado  Riv^r  Agency^. 
Hohave 


Fort  Apache  Agency. 
White  Mountain  Apache . . 

Under  industrial  teacher. 

Hnalapai 

YavaSapai 


NavofSo  Agency. 

Navajo 

Moqius  Pueblo 


PimaAgencg. 

Pima 

Maricopa 

Papago 

Papago,  nomadic 

Papago  at  San  Xavier  . . 

8(tn  Carlos  Agency. 

Apache 

Mobaye 


Religious. 


Mlssiona- 
riee. 


Amount  con- 
tributed by 
religious  and 
other  societies. 


6 

— i- 


I 


-I 
"I 

I 


|150 


$1,217 
216 


I 


20,000 


4,100 


Marital.      VitaL 


J    20 


41 


860 


27 


0) 


112 


46     12S 


Criminal 


Indians 
MUed. 


3 


Agency  and  tribe. 


Lands. 


is 
1^ 


■2^ 
6*^ 


Fences. 


i 


•c 
o 


ill 
111 

III 


Crops  raised. 


$ 


I 
I 


I 


Ck}lor€ulo  River  Agency, 
Mcdtare  (on  reserre) 

.^ort  Apache  Agency. 
"Wliite  Mountain  Apache. 

UHder  induetrial  teacher. 

Hqifclapfti 

YavaSnpai 


Navajo  Agency. 


JUaLyrwAo^....... 

Moqm  Pueblo. 


Pima  Agency. 

piiiMi,  Papago,  and  Mari- 
eopa 

j»»pago  on  San  XaTier  Be- 


San  Carlos  Agency. 
Ji,xmcb6  and  Mohave 


Acres. 
181 


1,218 
160 


8,000 
10,000 


8,000 
960 

2,000 


Acres. 
20 


120 


60 


110 

1,218 

160 


Rods. 
416 


1,200 
4,'26o' 


Bu. 
600 


Bu. 


800 


Bu. 

600 


6,000 


400 
1.000 


Bu. 
60 


80 


70 
1,100 


Tons. 
40 


448 


10 
6 


600 

6,000 
8,200 

2,600 


60,000 


650 
800 


76 


116,667 
4,000 


1,162 
800 

18,246 


400 
8,000 


9,076 

600 
180 

1,410 


100 
8,000 


» Not  reported. 
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Agency  and  tribe. 


Colorado  River  Agency. 

Mohave  (on  reserve) 

Fort  Apache  Agency. 

White  Mountain  Apache  . . 

Under  iixdnstrial  teacher. 


HnalaDai 
Yava  Su] 


I 


Pounds. 


Miflcellaneoas  products  of  Indian  labor. 


M.ft. 


Navajo  Agency. 


Navajo 

Moqui  Pueblo  . 


Pima  Agency. 

Pima,  Papago,  and  Mari- 
copa  

Papago  on  San  Xavier  Re- 
serve  


San  Carlos  Agency. 
Apache  and  Mohave 


160 


101 


191 


Cords. 
000 


2,807 


Freight  trans- 
ported by  In- 
dians with 
their  own 
teams. 


M.lbs. 
173 


2O0 


50 


1,500 


1,218 


96 


125 


24 


"I 


$131 


181 


1,421 
1,588 


482 


Value  of  prodncta 
of  Indian  labor 
disposed  of. 


it 


25,785 


165 


4,808 


tJBO 


1,300 

4,000 


11,601 


8,000 


lis 


12.001 


Stock  owned  by  Indians. 


Agency  and  tribe. 


Colorado  River  Agency. 

Mohave  (on  reserve) 

Fort  Apache  Agency. 

White  Mountain  AjMiche  . . 

Under  industrial  teacher. 


Hualapai — 
Yava  Supai . 


Navajo  Agency. 


Navajo 

Moqui  Pueblo  . 


Pima  Agency. 

Pima,  Papago,  and  Mari- 
copa  

Paijago  on  San  Xavier  Re- 
serve  


San  Carlos  Agency. 
Apache  and  Mohave 


800 


4,724 


830 
414 


2,200 

7.400 
245 

2,956 


i 


100 
736 


100,500 
500 


5,000 
275 

1,446 


a 

I 


1,200 


1,000,000 
4,000 


45 


I 


260,000 
1,500 


12 


I 


I 


Roads. 


600 


248 


20 


500 

4,000 
700 

100 


15 


60 


10 


tf 


ISO 


i,a(w 


2i 

20 


810 
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School. 


Colorado  River  Agency. 


Colorado  River  boarding . 
Fort  Mohave  training 


HucUapai  Reservation. 


Hoalapai  day,  Hackberry 
Hnalapai  day,  Kingman  . . 
Stipoi  Reservation  day 


Navajo  Agency. 

Navajo  boarding 

Little  Water  day 

Keams  Canyon,  Moqni  boarding 

Oreibaday 

Polaccoday 

Second  Mesa  day 

Phcenix  training 


Pima  Agency. 


Pinm  boarding . . 
San  Xavier  day  . 


San  Carlos  Agency. 

San  CarloB  boarding 

Fort  Ap€iche  Agency. 
Fort  Apache  boarding 


How  supported. 


By  Government . 
do 


By  Government . 

.....do 

do 


By  Government . 

.....do 

—  .do 

do 

.....do 

do 

do 


By  Government . 
Catholic  Church. 


By  Government . 
By  Government . 


Capacity 
Board 


ing. 


I  Day. 


80  ' 
120  . 


80 
60 


120 
'96' 


ao 


600 
150 


40 
40 
40 


100 


65 


110 


Daring  the  year  the  Indians  have  been  peaceful  and  law-abiding.  Education 
is  having  its  natural  and  inevitable  effect  on  the  red  man,  as  is  shown  by  his  great 
improvement  in  his  manner  of  living,  dress,  construction  of  homes,  cultivation  of 
the  soil,  and  desire  for  work  that  pays.  It  is  extremely  gratifying  to  ride  over 
the  great  Pima  Reservation  and  see  their  well-kept  farms,  all  fenced  with  wire,  the 
stumps  cleared  out,  and  scientific  irrigation  everywhere  in  evidence.  Many  of 
these  Indians — and  especially  is  this  true  of  returned  Indian  students  who  have 
homes — ^have  excellent  adobe  houses  of  2  and  3  rooms,  floors,  doors,  and  windows, 
sewing  machines,  tables,  and  chairs,  pictures  on  the  walls,  wells  of  water  near  the 
house,  chickens,  horses,  wagons,  buggy,  etc.  If  the  Government  proceeds  with 
the  construction  of  the  water  reservoir  near  Florence  the  Pima  tribe,  numbering 
nearly  5,000  souls,  will  be  permanently  self-supporting  and  can  accept  their  allot- 
ments of  land  in  severalty.  The  Papagoes,  living  in  the  southern  portion  of  the 
Territory,  are  nomadic  of  necessity,  there  being  no  permanent  water  supply  in 
their  district.  If  these  Indians  could  be  furnished  with  small  bands  of  sheep  or 
goats  (the  kind  of  stock  for  which  their  lands  are  well  adapted)  they  would  soon 
develop  into  expert  grazers,  as  they  are  good  workers  and  a  worthy  people. 

The  Apaches,  erstwhile  the  wildest  ana  meanest  Indians  in  the  Southwest,  are 
taking  kmdly  to  stock  and  agricultural  pursuits,  and  are  doing  well.  While  not 
entirmy  self-supporting,  they  could  soon  be  made  so  by  proper  guidance.  Con- 
trary to  general  opinion,  the  reservations  of  the  San  Carlos  and  White  Mountain 
Apaches  are  extremely  fich  in  natural  resources.  They  are  watered  by  numerous 
large  creeks  of  pure,  sweet  water,  along  which  are  wide  borders  of  fertile  bottom 
land,  capable  of  maintaining  a  population  many  times  that  of  these  Indian  tribes. 
Their  country  is  also  rich  m  minerals,  grass  land,  and  timber.  Many  of  these 
Indians  are  now  taking  to  stock-raising  and  agriculture,  which  is  the  natural  vent 
for  their  love  of  outdoor  life.  If  the  Apaches  are  properly  guided  and  controlled 
there  is  absolutely  no  reason  why  they  should  long  remain  dissatisfied,  suspicious, 
and  defiant. 

The  Yumas,  Chimhueves,  and  Mojaves,  occupying  the  fertile  bottom  lands  of 
the  Colorado  River,  from  Yuma  to  the  mouth  of  the  Grand  Canyon,  have  always 
been  self-supporting  and  i)eaceful. 

The  Navajoes,  the  most  numerous,  powerful,  and  conservative  tribe  in  the  Terri- 
tory, remain,  as  in  the  past,  suspicious  and  defiant.  There  is  occasional  friction 
between  the  roving  bands  of  their  young  men  and  isolated  whites  over  stock  and 
X>a8ture,but  nothing  of  a  serious  nature  has  happened  during  the  year.    They 
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laug^h  at  the  white  man's  laws  and  scorn  his  customs,  and  ask  nothing  of  their 
white  brother  except  to  be  let  severely  alone.  If  these  people  could  be  made  to 
send  their  children  to  our  best  Indian  schools  it  would  not  be  long  ere  the  new 
ideas,  hopes,  and  aspirations  of  the  returned  students  would  break  down  the  walls 
of  conservatism  surrounding  this  ignorant  tribe,  and  make  a  way  for  the  advance 
of  enlightened  thought,  which  is  the  forerunner  of  intellectual  hospitality. 

The  people  of  Arizona  are  pleased  by  the  attention  the  office  of  the  Interior 
Department  is  giving  to  Indian  school  matters  in  the  Territoiy.  For  years  our 
Indians  were  almost  entirely  overlooked  and  neglected,  while  vast  sums  were  each 
year  appropriated  for  Northern  Indians  no  more  desei*ving. 

The  following  observations  regarding  some  of  the  religious  rites  of 
the  Moqui  Indians  are  furnished  by  Dr.  J.  Miller,  of  Phoenix,  who 
has  devoted  considerable  time  to  studying  the  I^ieblo  Indians  and 
their  customs: 

THE  PUEBLO  INDIANS  OF  ARIZONA. 

Of  all  the  Pueblo  Indians  in  the  United  States  the  people  of  only  one  tribe 
are  residents  of  Arizona,  viz,  the  Moquis  or  Hopi.  The  name  **Moqui"  should 
be  discontinued  as  it  is  a  misnomer  and  means  *'  dead."  The  Hopi  live  in  the 
northeastern  part  of  Arizona,  in  a  district  known  as  the  •'  Province  of  Tusayan.'' 
There  are  seven  villages  situated  on  three  mesas.  The  total  population  is  about 
2,500.  The  linguistic  stock  with  which  they  are  classed  is  the  Shoshone,  but  this 
classification  is  arbitrarv  and  has  more  conjecture  than  evidence  for  a  basis. 

For  many  years  the  Hopi  have  attracted  the  attention  of  the  ethnological  and 
archaeological  students  from  all  parts  of  the  world.  The  features  of  attraction 
consists  entirely  in  their  peculiar  religious  ceremonies,  of  which  they  have  many, 
and  all  are  interesting.  • 

The  snake  dance,  or  Clm-ah-TH-vi,  is  the  one  ceremony  that  attracts  alike  the 
tourist  in  search  of  strange  sights,  and  the  scientist  in  search  of  Imowledge. 
There  is  an  abundance  of  literature  on  this  subject,  but  in  none  of  it  is  there  any 
attempt  to  explain  its  sjTnbolism,  or  to  compare  it  with  any  other  ancient  religious 
ceremony.  It  seems  that  it  has  been  taken  tor  granted  that  it  is  a  wild,  weird  cere- 
mony of  an  uncivilized  people,  and  that  it  has  no  meaning ;  and  this  is  true  of 
many  who  visit  the  Hopi  and  witness  the  ceremony,  which  consists  of  a  dance 
by  the  antelope  and  snake  priests,  the  latter  dancing  with  rattlers  and  other  ven- 
omous snakes  in  their  mouths  and  hands.  This  ceremony  lasts  about  forty  min- 
utes, at  the  conclusion  of  which  the  wildest  and  most  exciting  scene  imaginable 
is  enacted,  by  the  priests  depositing  all  the  snakes  in  one  heap,  where  they  are 
sprinkled  with  consecrated  meal.  After  this  ceremony  of  consecration  each 
priest  gathers  in  his  hands  as  many  snakes  as  he  can  can-y  and  runs  down  the 
mesa  and  deposits  them  on  the  plain  below,  free  and  unharmed.  No  poisonous 
effects  ever  result  from  the  handling  of  these  reptiles. 

It  has  been  my  good  fortune  to  spend  some  time,  on  two  occasions,  with  these 
people,  and  during  my  last  visit  (August,  1899)  to  have  been  honored  by  bein^ 
initiated,  along  with  my  interpreter,  Frank  Chuah  whia.  into  the  Snake- Antelope 
Fraternity.  By  virtue  of  my  initiation  and  a  good  interpreter  I  had  exceptional 
advantages  for  study  and  observation,  the  results  of  which  are  briefly  stated  in 
this  communication. 

It  has  been  stated  repeatedly  that  the  relation  of  the  rising  sun  to  some  object 
on  the  distant  hills  determined  the  time  for  the  snake  dance.  Not  believing  tnis, 
I  determined  to  ascertain  if  possible  what  it  was,  and  after  five  days  of  perse- 
verance I  was  told  by  an  antelope  priest  to  come  to  the  Kivi  at  8  o'clock  m  the 
morning  and  he  would  show  me.  I  slept  at  the  Kivi  and  at  3  a.  m.  he  called  me, 
and  through  my  interpreter  he  told  me  that  it  was  the  conjunction  or  relation 
that  Orion,  the  Pleiades,  and  the  Milky  Way  assumed  toward  the  earth  and 
toward  one  another  during  the  last  days  of  July,  and  that  the  observation  was 
taken  in  the  latter  part  of  the  night  or  the  early  morning.  He  stated  that  these 
relations  occurred  but  once  in  a  year  and  that  twenty  days  after  this  conjunction 
was  the  time  for  holding  the  pubUc  ceremony  or  snake  aance.  The  observation 
was  taken  this  year  at  priest  Wi  ki's  house,  there  being  two  chiefs  each  from  the 
antelope  and  the  snake  fraternities. 

There  is  another  ceremony  celebrated  in  December  of  each  year,  the  time  for 
which  is  determined  by  the  constellation  of  Orion  and  the  sun.  This  celebration 
is  known  as  Pa-hi-lu-kan .  or  the  serpent  ceremony,  the  call  for  which  is  made 
when  the  sun  is  at  the  horizon  in  the  east  and  Orion  is  at  the  bottom  in  the  west. 
Although  this  ceremony  is  a  part  of  the  ceremonies  of  the  snake-antelope  frater- 
nities, it  has  no  relation  to  the  snake  dance  and  is  subordinate  thereto. 
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The  snake  dance  dominates  all  other  ceremonies,  and  is  the  summer  solstitial 
celebration ;  the  Pa-lu-lu-kan  is  the  winter  solstitial  celebration,  leading  all  cere- 
monies and  celebrations  for  the  latter  half  of  the  year. 

The  Hopi  are  looked  upon  by  the  great  majority  of  white  men  as  being  igno- 
rant and  uncivilized.  It  is  true  that  they  have  lost  a  great  deal  of  their  former 
knowledge,  but  they  still  retain  enough  to  interest  the  profoundest  student.  When 
asked  for  an  explanation  as  to  why  they  do  certain  things  they  reply,  **Our 
fathers  did  it."  feut  who  of  the  white  race  has  not  lost  and  forgotten  the  symbol- 
ism of  his  cult  ?  Few  of  them  can  explain  the  astronomical  significance  of  Easter 
or  explain  any  better  than  the  Hopi  the  common  source  of  their  racial  legends. 

The  Hopi  have  a  calendar  system  of  their  own.  They  have  13  months  in  the 
year  of  2S  days  each,  making  a  year  of  364  days.  These  months  are  named  as 
follows :  First,  Kel-mi-ya ;  second,  Ka-mui-ya ;  third,  Pah-mui-ya ;  fourth,  Por- 
wa-niui-ya;  Mth,  Assa-muv-ya ;  sixth,  Qui-ya-mui-ya ;  seventh.,  Ha-ki-ton-mui-ya. 
At  the  end  of  these  seven  months  they  begin  again  at  the  beginning,  leaving  out 
the  seventh  month  at  the  end  of  the  year.  All  of  these  calculations  are  based  on 
the  changes  of  the  moon.  Their  weeks  are  of  seven  days  and  are  recognized  by 
the  changes  of  the  moon,  Mw-ya-vh.  The  names  of  the  weeks  are :  New  moon, 
first  quarter,  Mu-ya-ka-ci ;  second  quarter,  Mu-ya-chung;  third  quarter,  full 
moon,  Mu-ya-aap-tu ;  fourth  quarter.  Mu-ya-chujig-u-ina'Sulla-lu-la,  They  have 
no  enumeration  of  the  years  and  for  this  reason  they  can  not  give  ages  or  fix  dates. 

They  have  tolerably  complete  legends  or  myths  relating  to  their  religious  cere- 
monies, the  relation  of  which  in  detail  I  omit  here,  and  shall  make  only  brief 
mention  of  those  connected  with  the  snake  ceremony,  that  the  interpretation  of 
the  symbolism  of  this  peculiar  rite  may  be  understood. 

Prayers  are  offered  to  but  two  deities  except  the  Great  Spirit,  or  God.  These 
two  are  O-mau-uh,  or  the  rain  god,  and  Ma-sau-uh,  the  god  of  death  and  fire.  To 
these,  prayer  sticks,  or  prayer  bearers,  are  made  and  deposited  in  shrines  located 
in  the  four  cardinal  points  of  the  compass.  A  prayer  stick,  or  pa-hu,  is  the  means 
of  communicating  tne  wishes  of  the  people  to  the  deity.  These  pa-hus  are  made 
in  the  Ki-vi,  which  is  an  underground  room  in  which  all  secret  ceremonies  are 
perform^.  The  pa-hu  is  there  consecrated  by  smoke,  consecrated  meal,  and 
prayer.  When  fimshed  it  is  deposited  in  a  shrine,  where  it  is  supposed  to  be  found 
Dv  the  Deity.  Everything  connected  with  the  manufacture,  consecration,  and 
deposition  of  these  prayer  sticks  is  of  the  most  solemn  nature,  and  strictly  ritual- 
istic. The  priest,  when  preparing  for  this  work,  disrobes,  leaving  nothing  on 
except  his  loin  cloth.  His  hair  is  taken  down  and  thoroughly  brushed.  He  sits 
upon  his  blanket «  both  in  the  work  of  preparing  the  prayer  sticks  and  at  the 
*'8and  altar"  during  the  singing  of  the  sixteen  songs.  The  flowing  hair,  the 
blanket,  the  i)osition  in  which  he  sits,  all  symbolize  the  four  days  spent  with 
Ma-sau-uh,  the  god  of  fire  and  death. 

Briefly  told,  the  legend  runs  thus:  When  the  Antelope  Gens  (family)  was 
loumeying  westward  in  search  of  a  place  to  live;  they  camped  in  the  valley 
between  the  first  and  second  mesas  (table  lands),  where  they  now  live,  where 
they  found  some  large  tracks  of  a  man.  The  first  morning  the  chief  sent  out 
squads  to  the  four  cardinal  i)oints  to  hunt  for  the  author  of  these  tracks.  At 
night  they  returned  without  any  information ;  the  hunt  was  pursued  for  four 
days,  and  when  on  the  morning  of  the  fifth  day  they  were  about  to  break  camp 
and  proceed  on  their  journey  they  saw  the  object  of  their  search  approaching 
from  the  east,  or  first  mes^,  in  the  person  of  Ma-sau-uh,  who  spent  this  and  the 
tbree  following  days  (making  four  days)  with  them,  giving  instructions  and 
commands.  Ceremonial  smoking  was  indulged  in,  and  they  all  sat  upon  their 
blankets,  with  flowing  hair,  in  the  manner  described. 

The  ritualistic  work  in  the  Ki-vi  is  the  same  each  day,  except  the  last  two, 
■vrhen  the  dramatization  of  Ti-yo,  the  snake  hero,  and  the  **  snake  virgin"  takes 
place  at  sunrise.  This  is  an  exceedingly  interesting  narrative,  the  symbolism  of 
■which  represents  the  harvest.  The  rain  symbolizes  the  menstrual  epoch  and  the 
com  and  vines  the  conception  or  nine  months'  gestation  from  the  harvest  until  the 
next  seed  time.  During  my  leisure  from  work  in  the  Ki-vi  other  lines  were  inves- 
tigated and  symbols  studied.  One  of  the  most  imiK>rtant  and  sacred  of  these  was 
tbeir  son  of  God,  E-aau-uh,  He  was  with  God  when  he  created  the  world.  Some 
time  after  the  creation  he  killed  a  beautiful  virgin,  who  lay  four  days  in  the 
grave.  On  the  morning  of  the  fifth  day  she  was  seen  by  her  mother  alive  and 
dressing  her  hair.  '  The  number  four,  represented  by  four  lines,  is  a  constant 
symbol  with  the  Hopi.  It  is  foimd  on  all  decorated  articles  manufactured  by  the 
Mopi.  It  is  used  in  baptismal  rites  and  in  the  most  sacred  ceremonies.  Every- 
tbing  is  counted  by  4.  8,  16,  32,  and  so  on.  They  have  an  imperfect  tradition  of 
the  flood,  but  do  not  know  the  name  of  the  man  who  had  charge  of  the  **big 
boat."    This  may  be  known  by  the  chief  of  some  other  getia  or  family,  as  one 
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gen8  holds  traditions  unknown  by  the  member  of  another  gens.  We  have  been 
taught  to  look  upon  the  Eastern  Continent  as  the  birthplace  of  man.  The  Mayas 
of  Yucatan  have  a  tradition  that  the  Nagas,  their  wise  man,  or  serpent  men, 
went  to  the  East  to  teach  the  astronomy,  astrology,  and  philosophy  of  the  West. 
The  Hopi  have  a  tradition  that  their  wise  men  went  to  the  East  for  the  same 
purpose,  and  relate  a  prophecy  that  "  the  white  man  would  a^ain  return  to  them." 
bidi  Mahommed  Te-eiber,  a  Hindu  philosopher,  now  living  in  this  country,  tells 
me  that  in  India  they  have  a  sect  who  have  a  snake  dance  almost  identical  with 
the  ceremony  as  given  by  the  Hopi.  In  both  cases  the  object  of  the  ceremony  is 
the  same,  namely,  a  prolonged  prayer  or  invocation  for  rain,  good  croi)s,  increase 
in  population,  wealth,  and  general  well-being.  In  the  temples  of  Hindustan,  he 
says,  the  priests  have  kept  records  for  twelve  thousand  years.  In  these  records 
is  to  be  found  a  record  of  this  tradition.  If  this  be  true  (and  it  seems  to  be  a 
strange  coincidence  if  not) ,  it  would  establish  the  Hopi  as  a  people  of  very  great 
antiquity. 

The  Yava  Supais  op  Cataract  Canyon. 

By  Maj.  J.  H.  McClintock. 

One  of  the  most  important  of  the  scenic  parts  of  the  Grand  Canyon  region  is 
the  valley  of  Cataract  Creek,  lying  north  or  Ash  Fork.  It  is  a  mere  cleft,  thou- 
sands of  feet  deep,  cut  in  a  juniper-clad  plain,  drained  by  a  stream  that  sinks 
deeper  and  deeper  until  its  waters  at  last  mingle  with  those  of  the  Colorado  in 
the  wildest  part  of  that  river's  mighty  gorge.  The  valley's  base,  to  an  unknown 
depth,  is  a  deposit  of  petrified  vegetation.  The  creek,  heading  in  the  mountains 
near  Williams,  sinks,  to  reappear  in  the  canyon  a  giant  spring,  with  a  steady 
flow  approximating  50,000  gallons.  In  its  underground  course  of  more  than  60 
miles  it  must  have  leached  away  caverns  of  great  extent,  for  its  waters  have 
gathered  all  the  lime  and  silica  they  can  caiTy  in  solution.  These  mineral  ele- 
ments are  to  a  degree  deposited  after  the  stream  again  finds  the  light.  The  twig 
that  is  laved  by  the  clear  running  stream  is  soon  transformed  to  stone,  its  woody 
fiber  washed  away,  though  the  form  remains.  There  are  cataracts  of  wondrous 
beauty,  where  the  stream  falls  over  cliffs  of  its  own  making. 

At  Bridal  Veil  Falls,  144  feet  high,  the  water  descends  in  a  lace-like  film  100 
feet  broad.  Below,  a  few  miles,  are  Mooney  Falls,  where  the  water  in  closest 
compass  leaps  250  feet  to  a  churning  pool  beneath.  Under  each  of  the  falls  are 
networks  of  caves,  full  of  nature's  rarest  carvings,  hung  with  dripping  draperies 
of  fossilized  fern  and  moss.  * 

Though  the  valley  is  only  a  stone's  throw  wide,  it  is  the  home  of  an  Indian 
tribe  numbering  300  souls,  the  Yava  Supais. 

The  tribesmen  are  of  the  original  Apache  stock  and  speak  a  dialect  of  the 
Apache  tongue.  Yet  thej;  are  peaceful  and  hospitable.  They  have  cornfields 
and  melon  patches  and  apricot  and  peach  orchards,  all  irrigated  from  the  ever- 
living  creek,  and  of  the  nation's  bounty  receive  nothing  save  schooling  for  their 
children.  On  the  mesa  above  they  graze  their  herds  of  i)onies.  Among  the 
tribes  of  the  north  they  are  separate  and  alone,  proud  of  their  independence' and 
well  content  in  their  isolation.  Yet,  in  the  fall  time,  down  the  three  trails  that 
lead  into  the  valley,  come  welcomed  Navajoes,  Moquis,  and  Hualpais,  to  trade  with 
the  men  for  dried  fruit  and  ponies,  and  with  the  women  for  woven  baskets,  the 
best  in  the  southwest. 

The  canyon  is  now  difficult  of  access,  yet  the  visitor  is  well  repaid  for  his 
arduous  journey.  It  has  been  called  the  '*Yosemite  of  the  Southwest.''  The 
title  is  suggestive,  though  little  more.  Its  scenic  features  are  titanic,  its  natural 
marvels  nowhere  else  to  be  found. 

ETHNOLOGY  AND  ARCHEOLOGY. 

I  renew  the  statements  and  recommendations  of  my  last  annual 
report  on  the  subject,  as  follows: 

Arizona  presents  far  more  profitable  and  interesting  fields  for  the  scientist  and 
ethnological  explorer  than  any  other  part  of  the  country.  Evidences  of  a  large 
population,  now  lost  to  history,  or  even  tradition,  exist  m  many  localities;  ruins 
of  immense  buildings  and  of  cities  which  once  were  occupied  by  hundreds  of  thou- 
sands of  people,  prehistoric  watei-ways,  etc.,  furnish  good  reason  for  the  belief 
that  quite  a  high  state  of  civilization  had  been  reached  by  these  people  who  are 
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gone  and  whose  record  is  lost.  There  is  also  much  to  be  learned  of  the  living, 
especially  the  Moquis,  Zunis,  and  other  Pueblo  Indians  of  northeastern  Arizona 
and  northwestern  New  Mexico.  Similarities  of  language  are  declared  to  exist 
between  these  i)eople  and  the  Asiatic  races.  The  art  of  mummifying  is  unques- 
tionably known  to  the  Mo<][ui  priests.  Hieroglyphics  are  found  in  all  respects  like 
those  of  Egypt,  and  withm  the  inner  circles  of  Moqui  secrecy  I  am  reliably 
informed  that  Masonic  signs  a^e  inscribed  ui)on  the  emblems  ana  insignia  of  the 
priests.  AH  this  is  strange  and  interesting  and  deserves  more  searching  investi- 
gation. I  believe  that  startling  discoveries  can  and  will  be  made  here  affecting 
the  history  of  the  human  race,  and  I  strongly  recommend  that  an  ethnological  com- 
mission be  appointed,  to  consist  of  the  ablest  scientists  whose  services  can  be 
obtained  by  tne  Ghovemment,  for  the  purpose  of  thorough,  careful,  and  extended 
ethnological  and  archaeological  research  in  this  section  of  the  country.  Liberal 
appropriation  should  be  made  to  defray  the  expenses  of  the  commission,  and  ample 
tmae  should  be  given,  possibly  extendmg  over  a  number  of  years,  for  the  prosecu- 
tion of  the  work.  I  am  positive  that  the  knowledge  gained  by  such  action  would 
more  than  justify  the  ejroenditure.  I  think  it  will  be  more  productive  to  science 
to  explore  and  excavate  here  than  in  foreign  countries. 

PUBLIC   BUILDINGS. 

The  public  buildings  of  Arizona  comprise  the  capitol,  situated  at 
Phoenix;  the  Territorial  university,  at  Tucson;  the  Territorial  prison, 
at  Yuma;  the  asylum  for  the  insane,  at  Phii^nix,  and  the  normal- 
school  buildings,  at  Tempe  and  at  Flagstaff. 

The  capitol  building  is  under  construction,  and  will  be  ready  for 
occupancy  early  in  the  coming  year.  Funds  for  the  expense  of  con- 
struction were  provided  by  a  Territorial  bond  issue  of  8100,000,  rati- 
fied by  Congress,  to  which  was  added  an  appropriation  by  the  legisla- 
tive assembly,  making  the  total  cost  of  the  completed  structure 
approximately  $130,000.  The  building  is  184  by  84  feet  in  size,  and  4 
stories  in  height.  The  first  story  is  of  granite,  and  the  superatructure 
of  tufa  stone — all  Arizona  products. 

The  rotunda  is  44  feet  in  diameter,  and  extends  from  the  ground 
floor  through  all  the  stories  of  the  building  to  a  height  of  78  feet,  being 
surmounted  by  a  dome  which  is  crowned  by  a  statue  of  Liberty  16  feet 
in  height. 

The  dimensions  of  the  halls  provided  for  the  legislative  bodies  are 
3S  by  36  feet,  and  special  attention  has  been  given  to  the  acoustic 
properties  of  these  halls  and  to  their  ventilation.  The  gallery  space 
in  each  hall  has  a  seating  capacity  of  between  200  and  300,  and  sur- 
rounding the  halls  will  be  the  committee  and  other  rooms  required  for 
the  accommodation  of  the  assembly. 

Special  office^  are  also  provided  for  the  governor  and  other  Terri- 
torial officei's. 

The  eonstruction  of  the  building  is  under  the  supervision  of  a  capi- 
tol commission  composed  of  three  members,  the  president  of  the  com- 
mission, Mr.  E.  B.  Gage,  residing  at  Prescott,  and  the  other  two 
members,  Mr.  Walter  Talbot,  and  Mr.  Frank  Parker,  the  secretary, 
residing  at  Phoenix. 

The  capitol  grounds  comprise  10  acres  lying  1  mile  west  of  the  busi- 
ness section  of  Phoenix.  The  design  on  the  east  side  of  the  grounds 
is  geometrical  in  style,  and  very  attractive.  The  lawns  on  the  west 
half  of  the  grounds  have  not  been  completed.  The  principal  decid- 
uous trees  with  which  the  gi'ounds  are  ornamented  are  the  Arizona 
ash,  the  Russian  mulberry,  the  umbrella  tree,  the  Mexican  chino,  the 
eucalyptus,  and  a  few  elms.  Among  the  palms  are  the  California  fan 
and  dat«  palms,  the  blue  and  Japanese  fans,  and  a  large  variety  of 
yuccas.     The  shrubs  comprise  specimens  of  Australian,   Chinese, 
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Japanese,  European,  and  native  varieties,  and  there  is  a  fine  collec- 
tion of  cacti  and  a  fair  one  of  roses.  When  the  work  in  contempla- 
tion has  been  carried  out,  the  capitol  grounds  will  form  an  admirable 
setting  for  the  new  building. 

The  Territorial  prison  buildings  are  inclosed  by  a  wall,  the  front 
and  reat  lengths  of  which  are  290  feet,  the  tsides  being  321  feet  long. 
This  does  not  include  the  women's  department  at  the  southwest  cor- 
ner, which  is  about  30  by  30  feet.  The  walls  are  20  feet  high,  8  feet 
thick  at  the  bott;om  and  5  feet  at  the  top,  which  is  surmounted  by  a 
cement  cap  and  coping.  A  guardhouse  of  frame  construction  and 
shingle  roof  is  situated  on  each  comer  of  the  walls,  two  of  the  houses 
being  2  stories  in  height. 

Inside  the  walls  are  the  cell  house,  134  feet  long  by  65  feet,  built 
of  rock  and  iron;  a  building  of  adobe,  167  feet  long  by  34  feet  in  Avidth, 
comprising  the  engine  room,  boiler  room,  tailor  and  shoe  shops,  laun- 
dry, bath  house,  and  library,  and  the  kitchen  and  dining  room  build- 
ing, also  of  adobe,  110  by  21  feet.  The  dining  room  is  75  feet  long 
and  18  feet  wide  inside.  A  covered  corridor  connects  this  building 
with  the  east  end  of  the  cell  house  and  with  the  oflftce  of  the  assistant 
superintendent. 

Outside  the  walls  are  the  office  of  the  superintendent,  the  same 
building,  1  stor>^  in  height  and  38  by  38  feet  in  size,  being  also  used 
for  a  storehouse ;  and  a  2-8tory  building  for  the  sleeping  accommoda- 
tions of  the  guards. 

The  Insane  Asylum  consists  of  a  main  central  building  of  brick, 
and  2  wings  of  2  stories  and  basement.  The  main  building  is  100 
feet  long  and  50  feet  wide.  A  hall  12  feet  in  width  runs  the  entire 
length  of  the  building.  On  each  side  of  the  central  structure  there 
is  a  wing  100  feet  long  by  40  feet  in  width,  separated  from  the  main 
building  by  a  vestibule  16  feet  wide.  The  outbuildings  consist  of  a 
general  dining  room,  100  by  40  feet,  with  2  wings,  each  16  by  20  feet. 
A  building  containing  the  engines,  boilers,  dynamos,  and  pumping 
plant,  and  the  stables,  carpenter  shop,  blacksmith  and  paint  shops, 
comprise  the  other  buildings  of  importance.  The  ornamental  grounds 
in  front  of  the  asylum  contain  4  acres  tastefully  stocked  with  trees, 
semitropical  flowers,  plants,  and  palms.  The  asylum  is  situated  2 
miles  east  of  the  business  section  of  Phoenix. 

Descriptions  of  the  University  and  Normal  School  buildings  will  be 
found  under  the  head  of  "Education." 

All  of  the  public  buildings  have  been  constructed  at  Territorial 
expense,  no  aid  having  been  extended  by  the  General  Government. 

THE  TERRITORI^^L  PRISON. 

Following  are  extracts  from  the  semiannual  report  of  the  superin- 
tendent of  the  Territorial  prison  for  the  fiscal  year  ending  June  30, 1899 : 

STATISTICAL. 

At  the  close  of  the  year  ending  December  31 ,  1898,  there  were  214  male  prison- 
ers here,  and  on  June  30,  1899,  there  were  218  in  confinement.  Forty  additional 
convicts  have  been  received,  and  36  discharged.  During  the  six  months  covered 
by  this  report  there  were  3  escapes,  2  of  whom  were  recaptured  at  Aztec,  and 
returned  to  prison. 

FINANCIAL. 

The  gross  expenditures  for  said  six  months  were  $23,875.29,  and  the  receipts  and 
earnings  ^.801 .13.  thus  leaving  the  net  expenses  |21 ,074.16.  The  average  number 
of  prisoners  was  216.  and  the  net  daily  x>er  capita  cost  SS-ft  cents. 
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REPAIRS  AND  IMPROVEMENTS. 

The  repairs  and  improvements  made  in  said  time  were  as  follows:  The  prison 
buildings  have  been  tnoron^y  renovated  thronghout,  and  whitewashed,  and  all 
necessary  repairing  done.  The  roofs  of  all  the  buildings,  within  and  without  the 
walls,  have  been  repainted  as  a  protection  against  the  weather.  A  cement  floor 
has  been  put  in  the  room  occupied  as  an  adjunct  to  the  hospital,  and  a  new  library 
and  bath  nouse  have  been  built.  The  former  is  a  splendid  building,  49  by  30  feet, 
well  lighted  and  ventilated.  This  building  was  a  necessity,  for  the  reason  that 
during  inclement  weather  there  was  no  place  of  shelter  for  the  men  outside  of 
their  cells.  The  building  is  of  adobe  with  corrugated  iron  roof,  redwood  ceiling, 
and  cement  floor.  The  new  bathroom  adjoins  the  library.  It  is  under  the  same 
roof,  and  is  nearly  as  well  finished.  The  old  bathroom  adjoined  the  laundry,  and 
on  completion  of  the  new  one  the  intervening  wall  was  taken  out,  and  the  bath- 
room added  to  the  laundrv.  This  additional  space  was  much  needed  for  washtubs 
and  ironing  boards.  In  due  time  the  old  library  will  be  converted  into  cells,  of 
which  the  prison  is  much  in  need. 

THE  PRISON  FARM. 

An  e£fort  at  prison  farming  was  made  during  the  spring  months,  and  a  large 
acreage  of  vegetables  for  prison  use  was  plantea.  All.  however,  were  destroyed 
by  an  overflow  of  the  CJolorado  River  which  submerged  the  island  under  2  to  4 
feet  of  water.    When  the  flood  subsides  we  will  extensively  replant. 

A  large  force  of  men  is  being  continually  employed  on  the  hill  south  of  the 
prison.  When  sufficient  excavation  has  been  made,  an  additional  yard,  100  feet 
square,  will  be  added,  together  with  probably  eight  or  ten  additional  cells. 

DISCIPLINE. 

The  discipline  of  the  prison  is  good,  there  being  but  few  minor  infractions  of 
the  law.  Of  the  40  prisoners  received  during  the  six  months  covered  by  this 
report,  12  are  Mexicans,  25  Americans,  2  negroes,  and  1  Indian.  Twenty-six  have 
a  sentence  of  5  years  or  under ;  7  of  over  5  and  under  10 ;  2  over  10  and  under  20 ; 
and  4  for  life. 

Of  the  prisoners  received,  Mohave  County  furnished  1,  Gila  2.  Yuma  8 ;  Pima, 
Qraham,  and  Yavapai  5  each:  Cochise  6,  Maricopa  11,  and  2  by  transfer  from 
prisons  outside  of  the  Territory. 

Of  the  36  prisoners  discharged,  8  were  by  simple  expiration  of  sentence ;  8  by 
expiration  of  sentence,  with  wood-time  credit ;  9  by  expiration  of  sentence,  with 
caaal-tiine  credit ;  6  by  expiration  of  sentence,  with  wood  and  canal  time  credits ; 
4  by  death :  2  by  order  of  court ;  2  by  pardon ;  1  by  parole ;  and  1  by  escape. 

Of  the  218  prisoners  in  confinement  June  30,  1899,  all  are  male  ;  104  wnite,  98 
Mexicans,  8  negroes,  8  Indians,  and  2  Chmamen  ;  and  of  which  total  number  14 
are  United  States  prisoners.    The  average  daily  number,  216. 

FINANCIAL. 

From  the  following  table  will  be  found  the  monthly  and  total  segregated  expense 


■  January.  .February.    March. 


Salariee 

Wages 

Provisions 

Improvements 

Clothing  and  bedding. 

Hc^pital 

Shoe  shop 

Tailor  shop 

Stationery  and  print-  t 

iag 

Water,  fnel.andlishts 
Stable  and  grounos . . 
Miscellaneous 


$725.00 

1,032.28 

1,135.26 

43.5J7 

101.58 

129.08 

180.15 

21.65 
615.75 

36.42 
142.30 


Total 4,206.&4 


$725.00 
1,040.00  I 
l,008.a5 
34.32  , 
47.80 
12,25  I 
61.54  I 
24.62  ! 

7.19  I 
818.66 
54.44 
32.72  ! 


$724.96 
1,087.45 
1,076.30 
66.26 
84.74 
23.58 
18.09 
68.98 

111.38 

292.93 

36.76 

148.25 


April. 

May. 

$726.00  1 

June. 

$725.00 

$725. 00 

1,003.88 

1,046.84  ' 

1,044.30  ; 

1,649.27 

1,280.08 

1,196.72  1 

119.82 

88.18 

520.64  , 

52.26 

44.22 

69.66 

99.  (« 

11.55  1 

9.82 

83.73 

70.77 

78.20 

52.73 

63.49  1 

76.53 

4.28 

12.  .52 

79.08 

196.01 

408.52  1 

151.81 

56.43 

203.57 

24.43 

395.28 

126.66 

121.63 

Total. 


$4,349.96 
6,J:04.78 
7,346.47 
872. 59 
m).  26 
285. 25 
347.42 
475.50 

236.05 

1,983.15 

412. 15 

Wil.83 


8,867.89 


3,684.63      4,437.72,    4,081.39;    4,097.32,    23,875.29 
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RECEIPTS  AND  EARNINGS. 

The  receipts  and  earnings  for  the  six  months  covered  by  this  report  are  as 
follows : 

Maintenance  of  United  States  prisoners $1, 973. 00 

Deductions  from  prisoners'  manufactures. 139. 89 

Sale  of  blue  dirt 26.25 

Sale  of  adobes 39.75 

.  Saleof  rock 350.06 

Prisoners' labor 103.08 

Saleof  old  iron 37.10 

Saleof  i)ower  to  Yuma  Water  and  Light  Co 132.00 

Total 2,801.13 

LEGISLATION. 

The  twentieth  legislative  assembly  convened  on  January  16  of  this 
year  and  adjourned  on  March  16.  The  following  are  among  the  more 
important  laws  enacted : 

An  act  appropriating  the  necessary  funds  for  completing  the  capi- 
tol  building;  an  act  exempting,  under  certain  restrictions,  reservoirs 
and  canals  hereafter  constructed  from  taxation  for  fifteen  years;  an 
act  providing  for  a  commission  to  codify  the  laws  of  the  Territory;  an 
act  raising  the  "age  of  consent"  from  14  to  17  years;  an  act  creating 
the  county  of  Santa  Cruz ;  an  act  providing  for  six  months'  residence 
as  a  qualification  for  voters;  an  act  requiring  the  payment  of  a  poll  tax 
by  electors  before  they  shall  be  entitled  to  have  their  names  entered 
upon  the  register;  an  act  limiting  homestead  values  exempt  from 
execution  to  the  sum  of  $2,500,  and  personal  property  to  a  value  of 
$500;  an  act  declaring  the  property  acquired  by  husband  and  wife  to 
be  common  property;  an  act  creating  a  second  normal  school;  an  act 
providing  for  free  libraries  in  cities,  and  a  compulsory  school  law. 

JUDICIARY. 

The  judicial  system  of  the  Territory  is  unsatisfactory,  and  it  is 
believed  that  Congress,  in  providing  for  Territorial  courts,  was  build- 
ing for  sparsely  settled  communities  during  the  Territorial  condition, 
and  did  not  make  the  judicial  plan  sufficiently  comprehensive  for  a 
large  population.  At  present  the  judiciary  of  Arizona  consists  of  a 
chief  justice  and  three  associate  justices  appointed  by  the  President. 
There  are  no  county  courts  as  such,  except  courts  of  probate  with 
limited  jurisdiction.  The  associate  justices  of  the  supreme  court, 
including  the  chief  justice,  eacli  have  districts  comprising  several 
counties  in  which  they  hold  court  twice  a  3"ear,  as  follows: 

First  district  (Judge  George  R.  Davis):  The  counties  of  Pima, 
Cochise,  and  Santa  Cruz. 

Second  district  (Judge  Fletcher  M.  Doan) :  The  counties  of  Graham, 
Gila,  and  Pinal. 

Third  district  (Chief  Justice  Webster  Street):  The  counties  of 
Maricopa  and  Yuma. 

Fourth  district  (Judge  Richard  E.  Sloan) :  The  counties  of  Yavapai, 
Mohave,  Coconino,  Navajo,  and  Apache. 

There  is  a  clerk  and  court  commissioner  in  each  county. 

The  Federal  statutes  are  construed  by  some  to  mean  that  these 
judges  designated  as  "associate  judges  of  the  supreme  court  of  Ari- 
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zona  "  are  only  required  to  hold  court  at  one  place  within  the  districts 
to  which  they  are  assigned,  for  the  trial  of  United  States  and  Terri- 
torial cases,  and  that  the  Territory,  through  its  legislature,  should 
provide  county  courts  with  jurisdiction  coordinate  with  the  district 
judges,  and  that  the  associate  justices  should  only  be  required  to 
transact  their  United  States  and  district  business,  and  sit  as  the 
supreme  court  of  the  Territory. 

Be  this  as  it  may,  whether  the  meaning  of  the  statute  is  not  suffi- 
ciently clear,  or  whether  custom  and  circumstances  have  improperly 
developed  these  conditions,  the  judges  now  are  compelled  to  serve  as 
United  States  district  judges,  county  judges,  and  judges  of  the 
supreme  court. 

In  the  hearing  of  cases  before  the  supreme  court,  the  judge  before 
whom  the  case  under  consideration  was  tried  in  the  court  below  is  dis- 
qualified from  participating,  yet  it  is  contended  that  it  would  be  better 
if  there  were  a  supreme  court  distinctively  as  such,  so  that  the  judges 
could  have  no  connection  with  trials  had  in  the  lower  courts. 

The  judges  are  very  poorly  compensated  for  the  work  they  have  to 
do,  and  no  provision  is  made  by  law  to  defray  their  actual  expenses 
while  traveling  to  and  from  the  different  counties  in  which  they  hold 
court  and  their  living  expenses  while  necessarily  away  from  home  on 
court  business. 

The  fourth  judicial  circuit,  containing  five  counties  in  which  court 
must  be  held  twice  each  year,  extends  entirely  across  the  Territory 
from  east  to  west  and  comprises  a  greater  area  than  the  State  of  New 
York.  The  judge  is  kept  constantly  busy,  exclusive  of  his  supreme 
court  work,  and  the  same  is  true,  comparatively,  of  the  other  judicial 
districts.  Their  pay  of  $3,000  per  year  is  absurdly  inadequate.  The 
judges  should  receive  at  least  $5,000  per  year;  able  jurists  of  high 
character,  learned  in  the  law,  should  not  be  expected  to  give  up  the 
lucrative  practice  of  their  profession  for  the  honorable  and  very 
responsible  position  of  associate  justice  of  the  supreme  court  in  the 
Territorj^  at  an  unreasonably  low  salary.  It  is  clear  to  me  that  the 
interests  of  the  Government  and  the  people  would  be  best  served  by 
the  creation  of  a  fifth  judicial  district  in  Arizona,  and  a  proper 
increase  in  the  salary  of  the  judges. 

The  judges  of  this  Territory  are  men  of  the  highest  ability  and 
character,  and  command  fully  the  respect  and  esteem  of  the  people. 

LABOR. 

As  previously  reported,  this  question  has  never  materially  disturbed 
affairs  in  Arizona.  Temporary  strikes  have  in  a  few  instances  occurred 
upcm  the  great  transportation  lines,  but  they  have  seldom  been  serious 
in  their  nature  and  have,  with  one  excepMon,  been  quickly  settled. 
Arizona  is  entirely  free  from  contention  caused  by  disagreements 
between  capital  and  labor.  Liberal  wages  are  paid  and  labor  is 
UHually  contented.  Americans  are  principall}^  employed.  There  are 
ver\'  few  foreigner  in  the  Territory  not  naturalized.  A  few  Mexicans 
and  some  Indians  work  as  section  hands  on  railroads,  and  Chinese  and 
Japanese  are  employed  as  house  servants,  but  a  very  large  percentage 
of  our  labor  is  American,  especially  in  the  mines. 

Laboi'ers  in  Arizona  are,  as  a  rule,  intelligent  and  law  al)iding. 
The  supply  seems  to  equal  the  demand,  and  few  men  who  care  to  work 
need  be  idle  here. 
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MINING. 

For  the  mining  industry  the  past  year  has  been  the  most  prosperous 
in  the  history  of  the  Territory,  and  the  year's  record  clearly  demon- 
strates that  Arizona  is  sure  to  become  the  greatest  and  most  profitable 
mining  section  in  the  countr}\     In  former  years  the  phenomenal  pro- 
duction of  a  few  great  copper,  gold,  and  silver  mines  gave  the  Terri- 
tory a  reputation  as  a  producer  of  precious  metals,  but  the  fact  that 
Arizona  possesses  incalculable  mineral  wealth  has  had  tardy  recogni- 
tion.    The  Territory  has  never  experienced  a  mining  "boom;"  the 
development  of  this  industry  has  been  slow  but  sure  and  substantial. 
Inaccessibility  and  lack  of  transportation  facilities  have  been  the  prin- 
cipal drawbacks.    These  obstacles  have  now  been  largely  overcome  by 
the  construction  of  railroads  into  the  most  important  mining  districts. 
The  mistaken  idea  has  prevailed  to  some  extent,  also,  that  Arizona's 
mines  do  not  "  go  down,"  and  more  or  less  prejudice  has  been  created 
against  the  Territory  on  that  account.     This  erroneous  theory  has 
been  entirely  exploded.     Deep  mining  has  proven  that  values  fre- 
quently increase  in  depth.     In  the  Congress  mine,  at  a  depth  of  2,500 
feet,  the  ore  shows  great  value  and  strength.     In  the  Gladiator  and 
other  mines  in  the  Bradshaw  Mountains  values  increase  with  depth, 
and  it  is  not  improbable  that  deeper  mines  will  be  worked  in  Arizona 
than  on  the  famous  Comstock  lode  of  Nevada.     During  the  past  year 
the  attention  of  investors  and  prospectors  outside  of  the  Territory 
has  been  enlisted  as  never  before,  and  sales  and  contracts  for  sales 
have  been  numerous.     There  has  been  a  notable  increase  in  the  pro- 
duction of  gold,  which  will  be  still  more  pronounced  during  the  com- 
ing year.     One  of  the  remarkable  features  has  been  the  revival  in 
silver  mining.     The  building  of  new  railroads  has  enabled  the  owners 
of  silver  properties  to  make  shipment  of  ore  at  a  profit,  and  In  some 
sections  of  the  Territory  silver  mining  is  active  and  profitable. 

The  prominence  which  Arizona  has  achieved  as  a  steady  producer 
of  the  precious  metals,  and  the  certainty  that  the  production  will  be 
augmented  in  the  future,  justify  me  in  urging  that  a  Government 
assay  office  and  branch  mint  be  established  in  the  Territory.  Assay 
offices  are  generally  conducted  at  a  profit  to  the  Government  and  there 
is  every  reason  to  believe  that  such  would  be  the  case  with  an  office 
established  in  Arizona,  while  the  substantial  encouragement  thus  held 
out  to  the  mining  industry  of  the  Territory  would  be  very  beneficial. 

In  copper  mining,  in  the  increased  capacity  of  copper  smelters,  in 
the  location  and  development  of  new  discoveries,  and  in  the  influx  of 
eastern  capital  for  the  purcliase  of  copper  mines  and  prospects,  the 
year  has  been  remarkable.  The  output  of  copper  has  increased  at  a 
mai^velous  rate,  and  if,  as  there  is  every  reason  to  expect,  this  rate 
of  increase  is  maintained,  Arizona  in  a  very  few  years  will  lead  the 
United  States  in  copper  production.  One  of  the  features  peculiar  to 
Arizona  copper  mines  is  the  continuity  of  the  ore  bodies. 

The  almost  fabulous  production  of  some  of  Arizona's  great  copper 
mines,  and  the  remarkable  success  of  mining  ventures  in  this  Terri- 
tory, together  with  the  high  price  of  copper  and  the  active  trading  in 
copper  stocks,  have  afforded  opportunities  for  speculators  and  stock 
jobbers  to  unload  upon  overcredulous  Eastern  investors  a  great  deal 
of  worthless  mining  stock,  and  companies  have  been  organized  upon 
quite  a  number  of  undeveloped  prospects  in  Arizona,  and  capitalized 
far  beyond  any  reasonable  valuation,  and  through  much  advertising 
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and  extravagant  misrepresentations  have  sold  stock  throughout  the 
Eastern  States,  amounting,  I  am  told,  in  par  value,  to  several  millions 
of  dollars  and  upon  which  no  return  whatever  can  be  reasonably 
expected.  No  doubt  such  methods  are  more  or  less  practiced  always 
where  mining  is  active  and  prosperous,  yet  the  abuses  had  become  so 
notorious,  and  so  many  inquiries  and  complaints  were  made  to  the 
executive  office,  that,  to  protect  investors,  and  in  behalf  of  honest  and 
legitimate  mining  in  Arizona,  I  felt  it  my  duty  in  June  of  this  year 
to  issue  a  circular  note  of  warning  to  the  public  on  the  subject.  The 
immediate  responses  of  approval  which  came  from  all  over  the  coun- 
try demonstrated  the  salutary  effect  of  this  action.  The  mineral 
wealth  of  Arizona  is  immeasurable,  and  honest  mining  is  almost 
always  a  sure  road  to  fortune. 

Particular  attention  is  invited  to  the  report  of  the  Territorial  geol- 
ogist, in  which  the  mining  industry  of  Arizona  is  ably  and  exhaust- 
ively treated.  The  reports  from  counties  also  contain  valuable 
information  in  regard  to  mining. 

[Report  of  Prof.  W.  P.  Blake,  territorial  geologist.] 

HISTORICAL  SKETCH  OF  MINING  IN  ARIZONA. 

THE  PREHISTORIC  PERIOD. 

The  prehistoric  races  who  occupied  the  valleys  and  hills  of  Arizona,  the  builders 
of  the  great  houses  and  now  ruined  cities,  were  the  earliest  miners.  Evidences 
of  their  work  have  been  found  in  all  directions.  The  croppings  of  our  chief  min- 
eral deposits,  when  first  found  by  white  men,  were  seen  to  have  been  dug  into  and 
stripped  of  their  contents  to  a  considerable  extent  at  some  remote  period  and  by 
unlmown  hands.  It  would  seem  that  the  ancient  prospectors  and  miners  sought 
for  materials  for  ornament  and  decoration  rather  than  for  the  more  useful  mate- 
rials and  metals.  At  the  croppings  of  the  ores  known  to  us  as  the  United  Verde, 
for  example,  the  aborigines  dug  for  the  brilliant  red,  blue,  and  green  oxides  and 
carbonates  of  copper  for  paint.  At  other  places  they  sought  for  the  brilliant 
glancing  scales  of  hematite,  for  this  ore  has  been  found  in  the  ruins  of  their 
dwellings. 

At  two  or  more  of  the  localities  of  the  turquoise  with  which  Arizona  Territory 
is  favored  the  lost  races  mined  extensively  for  ^this  gem  under  its  ancient  ana 
more  appropriate  name  of  chalchihuitl.  And  in  getting  out  this  precious  metal, 
of  more  value  to  them  than  gold,  they  dug  shafts  and  tunnels,  using  stone  imple- 
ments in  profusion,  as  shown  not  only  at  Turquoise  Mountain,  in  Mohave  County, 
but  at  the  prehistoric  mine  in  the  Dragoon  Mountains. 

At  the  CerriUos,  in  New  Mexico,  25  miles  from  Santa  Fe,  immense  excavations 
were  made  to  secure  this  gem,  which  it  appears  was  sought  for  and  mined  from 
Mexico  to  Santa  Fe.  Fragments  of  chalchihuitl  and  small  objects  carved  in  it, 
and  ornaments  overlaid  with  a  mosaic  of  turquoise  tessersB  are  found  in  the 
ancient  ruins  of  Arizona,  thus  giving  evidence  of  the  racial  unity  of  the  ancient 
miners  and  the  remnants  of  the  Indian  tribes  of  the  present  day. 

Lead  mines  were  not  neglected.  When  the  veins  of  lead  ore  at  Castle  Dome, 
upon  the  Colorado,  were  first  seen  by  our  modern  prospectors  it  was  evident  that 
the  ores  near  to  the  surface  had  been  carried  away ;  the  croppings  had  been 
stripped ;  deep  trenches  along  the  croppings,  partly  filled  in  with  debris  and  over- 
grown by  the  mesquite  and  palo-verde,  gave  abundant  evidence  of  the  industry  of 
unknown  miners.  So,  also,  at  the  Montezuma  lead  mine,  between  Phoenix  and 
the  Vulture,  there  were  ancient  excavations  showing  a  considerable  extraction 
of  ore,  and  in  these  excavations  the  prehistoric  miners  left  their  stone  tools,  such 
as  hanmiers,  sledges,  and  mauls.  Tnis  fact  should  dispose  of  the  theory  held  by 
some  that  this  early  work  was  done  by  the  Padres  or  Spanish  explorers. 

We  should  not  overlook  the  early  aboriginal  utilization  of  the  waters  of  the 
Salt  River  and  the  Gila  by  the  successful  diversion  of  these  streams  over  the  high 
mesas  through  canals  and  acequias,  showing  great  boldness  of  conception  and 
engineering  skill  of  a  high  order. 
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SPANISH  COLONIAL  PERIOD. 

The  early  colonists  of  Mexico  were  stimulated  and  incited  to  conquest  and 
occupation  by  the  mineral  riches  of  the  country.  They  were  alive  to  the  reputed 
wealth  of  the  then  unknown  northern  regions  and  many  expeditions  were  organ- 
ized for  the  exploration  of  northern  Mexico,  including  the  regions  since  known  to 
us  as  Sonora,  New  Mexico,  and  Arizona.  A  confirmation  of  the  general  belief  of 
the  existence  of  great  riches  in  gold,  silver,  and  precious  stones  at  the  north  was 
found  in  the  reports  brought  in  by  Cabeza  de  Vaca.  This  intrepid  explorer,  who 
accompanied  Narveaz  to  Florida  in  1538,  and  was  one  of  the  five  men  deserted 
there,  made  his  way  westward  across  the  Mississippi  and  the  Rio  Grande  and 
then  southward  to  the  colonies  of  his  countrymen  m  Mexico.  The  negro  Este- 
van  was  one  of  his  companions  on  this  long,  weary  march.  They  are  said  to 
have  reached  on  their  western  journey  the  Lundi  and  Moquis  \'illages,  and  to 
have  carried  back  to  Culiacan,  in  Sinaloa,  exciting  accounts  of  the  great  wealth  of 
the  region  in  silver,  gold,  and  precious  stones.  Hamilton  writes  that  they  were 
the  first  foreigners  to  set  foot  on  what  is  now  Arizona  soil.  Their  reports  con- 
firmed the  general  opinion  of  the  great  wealth  of  the  Seven  Cities  of  Cibola.  The 
narrative  of  Castenada  expressly  states  that  in  the  year  1530  Nuno  de  Guzman 
had  an  Indian  named  Tejo  in  his  service  who  was  the  son  of  a  trader,  who,  in  the 
boys  youth,  had  made  journeys  into  the  back  country  with  fine  feathers  to  trade, 
and  returning  had  brought  back  a  large  amount  of  gold  and  silver.  Tejo  had 
seen  seven  very  large  towns  which  had  streets  of  workers  in  silver. 

A  new  expedition  was  organized  under  the  leadership  of  Friar  Marcos  to  pene- 
trate the  northern  regions  even  to  the  Seven  Cities  of  Cibola,  and  the  negro  Este- 
van  was  selected  as  the  guide.  This  Estevan  gave  the  good  friars  great  anxiety 
by  his  gasping  greed  for  turquoises  and  other  valuaDles  and  his  conduct  with 
the  Indian  women.  He  constantly  pushed  ahead  of  the  friars,  and,  arriving  at  one 
of  the  Zuni  villages,  was  imprisoned  and  put  to  death,  whereupon  Friar  Marcos 
hastened  back  to  Mexico  without  seeing  the  treasure  vaults  of  the  Seven  Cities, 
where  the  women  were  said  to  wear  gold  beads  and  the  men  golden  girdles. 

In  the  year  1583  Antonio  de  Espejo  led  an  expedition  to  explore  tne  region  to 
the  noith  known  to  the  Spaniards  as  Arizuma.  Traveling  up  the  Rio  Grande,  he 
named  the  country  Nuevo  Mexico.  Turning  westward,  he  visited  the  Zunis  and 
Moquis.  Forty-five  leases  southwest  of  the  Moquis  villages  he  discovered  rich 
silver  ore,  said  by  Hamilton  to  be  the  first  authentic  account  of  the  finding  of 

grecious  metals  within  the  limits  of  Arizona,  and  in  his  opinion  the  locality  must 
ave  been  in  the  region  now  known  as  the  Black  Hills,  on  the  Rio  Verde.  Espejo 
retraced  his  steps  to  Zuni,  and  returned  to  Mexico  by  way  of  the  Pecos  Valley 
in  1583.  It  is  related  that  among  those  who  took  up  their  abode  in  New  Mexico 
were  three  Flemish  men,  but  citizens  of  Mexico,  who  devoted  their  attention  to 
mining,  and  discovered  many  new  mines.  Being  much  encouraged,  they  returned 
to  Mexico  for  competent  miners  and  refiners,  and  for  machinery  witn  which  to 
work  the  mines.  But  when  they  returned  the  Spaniards,  being  opposed  to  the 
enterprise,  set  fire  to  the  machinery  and  destroyed  it.  In  the  year  1599  Onate, 
having  heard  much  of  the  great  city  of  Quivira,  made  a  trip  to  it,  accompanied 
by  80  soldiers  and  Father  Francisco  de  Velasco.  then  the  commissary  of  the  prov- 
ince, and  a  secular  friar  named  Pedro  Vergara.  Onate  was  satisfied  that  the 
country  abounded  in  gold,  which  the  Indians  refined  by  a  process  they  called 
**teias." 

When  Onate  returned  to  Mexico  he  took  with  him  two  Indian  boys  whom  he 
had  made  prisoners  in  one  of  the  fights  with  the  Indians.  According  to  Davis,  one 
of  these  boys  built  a  furnace  in  the  City  of  Mexico  for  refining  gold,  and  showed 
a  surprising  degree  of  skill  in  this  art.  The  silversmiths  tried  to  deceive  him 
with  gilded  and  spurious  articles,  but  he  readily  distinguished  between  the  true 
and  the  false. 

He  was  taken  to  Spain  and  presented  to  Philip  III  and  the  court.  He  made  a 
map  of  his  native  country,  ana  gave  such  a  glowing  account  of  its  wealth  in  gold 
that  the  King  gave  orders  for  an  expedition  of  a  thousand  explorers,  but  the  pro- 
jected enterprise  was  soon  abandoned. 

Establishment  of  Missions. 

About  one  hundred  years  later,  or  in  1687,  the  Jesuit  missionaries,  Fathers  Kino 
and  Salvatiera,  established  the  first  mission  within  the  region  now  known  as  Ari- 
zona. Thirty  years  later  there  were  nine  missions,  all  in  a  prosperous  condition. 
The  converts  were  mostly  from  the  Pimas,  who  took  the  name  of  *•  Papago  "  (bap- 
tised).   But  the  missions  were  subject  to  constant  raids  from  the  Apaches,  who 
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doubtless  interfered  greatly  with  mining,  and  in  the  year  1757  there  was  an 
uprising  of  the  Pimas,  with  the  destruction  of  several  of  the  missions  and  mnrders 
of  the  priests.  This  disaster  was  followed  in  1765  by  a  royal  decree  of  expulsion 
of  the  Jesuit  Fathers  and  the  substitution  of  eight  Franciscan  friars,  in  176iB. 

We  may  conclude  that  during  the  long  i)eriod  between  the  disastrous  ending 
of  the  expedition  of  Friar  Marcos  and  the  colonization  of  southern  Sonora  pros- 
pecting for  precious  metals  was  actively  carried  on,  and  possibly  some  of  the 
work  upon  the  Castle  Dome  lead  veins  and  at  other  places  in  Sonora  and  Arizona 
was  done  by  these  early  adventurers  from  New  Spain.  The  many  places  in  the 
region  where  remains  of  the  Mexican  style  of  furnace  are  found,  as  well  as  piles 
of  slag,  and  often  of  litharge,  bear  witness  to  the  enterprise  and  industry  of  these 
early  metallurgists. 

Native  Silver. 

Near  the  beginning  of  the  eighteenth  century  reports  reached  the  City  of  Mexico 
of  the  discovery  of  great  masses  of  native  silver  in  the  northern  regions,  in  the 
district  of  Arizona,  a  locality  since  known  to  us  as  the  Planchas  de  Plata,  and 
not  far  from  our  present  international  boundary  line,  and  between  Nogales  and 
Sasabi.  Owing  to  the  remoteness  of  the  region,  it  is  fair  to  presume  that  much 
of  this  silver  was  dug  and  taken  away  without  the  payment  of  the  King's  fifth, 
for  we  find  that  a  prosecution  was  instituted  by  the  royal  fiscal  against  the  dis- 
coverers of  Arizona  for  having  defrauded  the  royal  treasury  of  the  duties  payable 
upon  the  masses  of  pure  silver  found  there.  A  search  made  by  the  Mexican  Gov- 
ernment in  the  vice-regal  ai'chives  nearly  a  centurv  later  showed  that  correspond- 
ence on  the  subject  between  the  viceroy  and  the  Cfourt  of  Spain  took  place  m  the 
year  1736. 

Philip  the  Fifth,  of  Spain,  on  the  28th  of  May,  1741,  issued  a  decree  terminating 
the  prosecution,  and  declaring  the  district  of  Arizona  to  be  royal  property,  as  a 
*•  cnadero  de  plata ;"  a  place  in  which  silver  was  created.  This  decree  recited  that 
the  weight  of  the  balls,  sheets,  and  other  masses  of  silver,  '*bolas,  plAnchas,  y 
otras  piezas  de  plata,*'  amounted  in  weight  to  165  arrobas,  8  pounds,  in  all  4.033 
pounds.  One  piece  weighed  2.700  pounds  and  another  11  arrobas,  upon  which 
quties  had  been  placed  by  one  Don  Domingo  Asmendi.  The  King  thought  that 
this  piece  at  least  should  have  been  sent  to  Madrid  •'  como  cosa  especial.'*  It  is 
interesting  to  note  this  eaily  official  use  of  the  name  Arizona,  which,  according 
to  Mowry,  is  of  Aztec  origin  and  was  originally  written  Arizuma. 

Gadsden  Purchase. 

Much  interesting  information  upon  the  early  history  of  the  region  of  the  Gads- 
den Purchase  was  obtained  from  the  archives  of  the  Mexican  Government  by 
Capt.  Charles  P.  Stone,  of  the  United  States  Army.  From  a  summarized  state- 
ment of  this  information,  published  in  the  article  upon  silver  and  copper  mining 
in  Arizona  in  the  Mining  Magazine  (second  series,  vol.  1,  pp.  1-15)  in  1859,  the 
following  is  extracted  : 

As  early  as  1687  a  Jesuit  missionary  from  the  province  of  Sonora,  which  in  its 
southern  portion  bore  already  the  impress  of  Spanish  civilization,  descended  the 
valley  of  the  Santa  Cruz  River  to  the  Gila,  which  he  followed  to  its  mouth,  now  the 
site  of  Yuma.  From  this  point  he  ascended  the  valley  of  the  Gila  and  of  the  Salinas 
or  Salt  River  and  its  branches,  and  reached  the  Mimbres  and  probably  the  Rio 
Orande  and  the  Merilla Valley .  Filled  with  the  enthusiasm  of  his  order  he  procured 
authority  from  the  head  of  the  order  in  Mexico  and  established  missions  and  set- 
tlements at  every  available  point.  In  a  report  to  the  viceroy  of  Spain,  made  dur- 
ing the  early  settlement  of  the  province,  we  find  the  following  statement:  J' A 
scientific  exploration  of  Sonora  with  reference  to  mineralogy  along  with  "the 
introdnction  of  families  will  lead  to  a  discovery  of  ^old  and  silver  so  marvelous 
that  the  result  will  be  such  as  has  never  yet  been  seen  m  the  world. "  A  map  of  this 
and  the  adjoining  territories  was  drawn  by  some  of  the  Jesuit  missionaries  in 
1757  and  dedicatea  to  the  King  of  Spain. 

The  reports  of  the  immense  mineral  wealth  of  the  new  country  made  by  the 
Jesxiits  induced  a  rapid  settlement.  The  sites  of  more  than  fifty  towns  and  vil- 
lages, some  of  them  of  considerable  size,  are  indicated  on  the  map.  Then  settle- 
ments and  missions  were  founded  by  the  side  of  streams  and  springs  in  fertile 
valleys  which  produced  luxuriant  crops  of  corn  and  beans,  and  in  many  parts 
la^TOpes  and  other  foreign  fruits  were  cultivated.  In  the  western  part  of  the  ter- 
ritoiy  (Sonora)  were  the  missions  of  St.  Pierre,  St.  Paul.  St.  Matthias,  St.  Simond, 
St.  Francisco  Merci,  the  ranches  of  Eau  Cheri  of  San  Xavier  del  Bac  Santiago, 
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San  Cayetano,  and  San  Felei)e,  the  towns  of  Tucson,  Tubac  Reyes,  San  Augusta, 
and  many  others.  Upon  the  San  Pedro  River  were  the  missions  of  St.  Mark,  San 
Salvador,  Santa  Cruz,  and  the  towns  of  Quidura,  Rasario.  San  Fernando,  and 
others.  To  the  eastward  some  small  settlements  were  found  in  the  Valle  del  Sanz 
on  the  Mimbres,  at  the  copper  mines  north  of  the  Mimbres ;  and  to  the  south  the 
immense  gazing  and  stock-r>aising  establishment  of  San  Bemadino.  The  Indians 
in  the  vicmity  of  the  missions  were  reduced  first  to  obedience  by  the  Jesuits  and 
then  to  slavery  by  the  Spaniards. 

Apache  Raids. 

The  missions  and  settlements  were  rei>eatedly  destroyed  by  the  Apaches,  and 
the  priests  or  settlers  massacred  or  driven  off.  The  Indians,  at  length  thoroughly 
cowered  by  the  cruelties  of  the  Spaniards,  by  whom  they  were  deprived  of  tneir 
liberty,  forced  to  labor  in  the  silver  mines  with  inadequate  food,  and  barbarously 
treated,  finally  were  joined  with  the  tribes  which  had  never  been  subdued  and 
gradually  drove  out  or  killed  their  oppressors.  This  was  the  general  uprising  of 
tne  year  1680.  The  attempts  at  civilization  disappeared  before  the  devastation 
of  the  savages,  and  in  place  of  the  thriving  settlements  there  were  blackened 
ruins  and  deserted  mines. 

From  the  year  1757  to  1820  the  Spaniards  and  Mexicans  continued  to  work 
many  valuable  mines  near  Barbacera.  The  ancient  records  mention  many  silver 
mines,  most  of  which  contained  some  gold.  Among  them  were  the  Dolores,  San 
Antonio.  Casa  Grande,  Cabrisa,  San  Juan  Batista,  Santa  Ana  (which  was  worked 
to  a  depth  of  360  feet) ,  Rosario,  Cata  de  Agua,  Quadalupe.  Gorilla.  Prieta,  Santa 
Catarina  Guzopa,  Hurstano,  Arpa,  Descubridora,  Nacosari,  Arguage,  Churina- 
babi,  Huacal,  Pinal,  and  a  great  number  of  others. 

From  the  notes  and  the  map  already  mentioned,  dated  1757,  found  and  copied 
by  the  late  Gen.  Charles  P.  Stone,  in  the  City  of  Mexico,  it  appears  more  than  100 
silver  and  gold  mines  were  worked  in  the  northern  provinces  with  great  success 
by  the  Spaniards. 

These  discoveries  then  and  since  have  added  largely  to  the  prestige  of  Arizona 
as  a  land  of  fabulous  wealth,  especially  in  silver.  Very  little  appears  to  have 
been  put  on  record  in  those  early  days  of  its  wealth  of  ^ola  not  only  m  placers  but 
in  veins.  Mexico,  also,  was  re^rded  as  essentially  a  silver-bearing  country,  and 
silver  at  that  time  was  less  common  and  more  sought  for  than  gold.  The  silvery 
reputation  of  Arizona  has  since  been  fully  sustained  by  such  mines  as  the  Tiger, 
the  Stonewall  Jackson,  at  Globe,  with  its  nuggets  of  native  silver,  and  by  the 
Silver  King  at  Pinal:  the  great  mines  of  Tombstone,  Cochise  County,  and  the 
White  Hills,  Mohave  County;  but  nearly  all  these  mines  are  now  idle.  Tne  produc- 
tion of  silver  has  diminished,  but  the  production  of  gold  has  l>een  more  than 
correspondingly  increased. 

AMERICAN  OCCUPATION. 

It  was  the  fame  of  New  Mexico  and  Arizona  as  a  land  of  marvels  and  hidden 
wealth  that  appears  to  have  drawn  Humboldt  northward  from  Mexico  at  the 
beginning  of  this  nineteenth  century.  The  people  on  the  eve  of  revolution  and 
independence  of  Spain  do  not  appear  to  have  oeen  very  actively  engaged  in  explor- 
ing and  developing  the  far-off  mining  regions  of  Sonora  and  New  Mexico.  Even 
Ward,  who  traveled  extensively  amon^  the  chief  mining  districts  of  Mexico  in 
1825.  failed  to  reach  the  northern  provinces  or  to  give  any  satisfactory  systema- 
tized account  of  the  condition  of  mining  at  that  time  north  of  Chihuahua.  A  few 
desultory  notices  of  the  mines  of  Upper  Sonora  by  Colonel  Bourne  are  appended 
to  gne  of  the  volumes.  The  remoteness  of  the  region  and  continual  incursions  of 
the  savages  prevented  any  systematic  and  regular  working  of  mines  beyond  the 
immediate  vicinity  of  the  settlements. 

The  discovery  of  gold  upim  the  American  River  in  California  in  1848  marks  a 
most  important  era  in  the  history  of  mining  in  Arizona.  The  Territory,  then  a 
part  of  New  Mexico,  lay  directly  in  the  path  of  the  gold  seekers,  not  only  from 
the  Atlantic  States,  but  from  Mexico  and  Sonora.  Mines  in  Sonora  were  deserted 
and  the  road  into  California  by  wav  of  Yuma  was  crowded  with  Mexican  miners 
and  their  families  bound  for  the  New  Eldorado.  The  thousands  who  pressed 
westward  across  the  desert-like  stretches  along  the  Gila  gave  little  heed  to 
the  riches  immediately  about  them,  and  mining  in  Arizona  and  in  Sonora  was 
long  overshadowed  by  the  marvelous  development  of  CaUfomia.  New  Mexico 
was  ceded  to  the  United  States  in  1848;  southern  Arizona,  south  of  the  Gila,  was 
then  Mexican  territory.    TUe  Gadsden  Purchase  was  perfected  in  December,  1858. 
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The  work  of  the  United  States  and  Mexican  Bonndary  Commission  during  the 
years  from  1850  to  1853  and  the  explorations  of  Emory  and  of  Bartlett  greatly 
stimulated  the  interest  in  this  then  comparatively  unknown  land.  So,  also,  the 
explorations  in  search  of  a  good  route  for  a  transcontinental  road  largely  added  to 
our  knowledge  of  New  Mexico  and  promoted  the  development  of  Arizona.  The 
recounoissance  of  A.  B.  Gray  should  also  be  mentioned  as  one  of  the  important 
contributions  to  the  description  of  the  country  from  San  Diego  to  the  Gulf  of 
Mexico. 

The  overland  mail  route,  commonly  known  as  the  Butterfield  route,  was  estab- 
lished in  1858.  This  g:ave  access  to  the  before  almost  inaccessible  interior  and 
greatly  promoted  immigration  and  the  development  of  the  mineral  resources  of 
the  region. 

Exploration  of  Southern  Arizona. 

Upon  the  acquisition  of  the  country  under  the  Gadsden  treaty  active  explora- 
tion of  the  mineral  wealth  of  southern  Arizona  by  citizens  of  the  United  States 
commenced. 

About  the  years  1855-1857  the  best  known  mining  localities  in  the  Gadsden 
Purchase  were  at  Arivaca  (also  anciently  famous  as  Aribac),  Sopori,  the  Arizona 
Mountains,  the  Sante  Rita  Range,  the  Cerro  Colorado,  the  region  about  Tubac, 
the  Del  A  jo  or  Arizona  copper  mines,  the  Fadronia  copper  mine,  and  the  Gila 
River  copper  mines.  As  early  as  1820  the  Mines  Cobre  de  la  Slata,  near  Fort 
Webstermouth,  of  the  Gila,  were  worked  to  great  advantage,  and  so  rich  was  the 
ore  that  it  paid  for  transjmrtation  on  mule  back  more  than  a  thousand  miles  to 
the  City  of  Mexico. 

In  the  month  of  March,  1856,  a  party  of  gentlemen  who  had  si)ent  several  years 
in  Sonora  and  the  Gadsden  Purchase  f6rmed  an  association  in  Cincinnati.  Ohio, 
for  the  purpose  of  sending  out  a  small  party  to  secure  by  purchase  or  discovery 
one  or  more  of  the  old  deserted  mining  ranches.  Col.  Charles  D.  Posten,  of 
Kentucky,  with  Mr.  Hermann  Ehrenberg  and  Mr.  Frederic  Brunckow,  mining 
engineer,  and  a  party  of  frontiersmen  w^re  fitted  out  and  after  several  months  of 
exploration  purchased  the  Arivaca  rancho,  near  Tubac,  and  established  the  head- 
quarters of  the  company  at  the  old  mining  town  of  Tubac,  on  the  Santa  Cruz 
and  near  the  Santa  Rita  Mountains  and  the  northern  spurs  of  the  Arizona  or 
Arizuma. 

Mr.  Ehrenberg  was  an  accomplished  engineer,  prospector,  and  miner,  greatly 
interested  in  the  promotion  of  the  interests  of  Arizona.  He  was  foully  murdered 
while  asleep  in  camp  npon  the  banks  of  the  Colorado  by  a  Mexican  who  wanted 
Ehrenberg's  saddle.  This  rancho,  in  addition  to  all  its  mineral  wealth,  contained 
large  areas  of  agricultural  land  with  permanent  water,  wood,  and  grass,  con- 
tained twenty-five  silver  mines  or  openings  which  were  worked  by  the  Mexicans 
before  the  Apache  war,  and  became  famous  for  their  rich  ore.  The  best  known 
mines  were  San  Jose,  Santa  Margarita,  Basura,  Blanca,  Azonias,  Tafitos,  Amado, 
and  La  Purisima.  Titles  were  also  acquired  to  many  veins  of  silver  ores  in  the 
Santa  Rita  Mountains,  among  which  were  the  old  mines  of  Salero  and  Ojero. 

HEINTZELMAN  MINE. 

Several  miles  northeast  of  the  Arivaca  rancho,  on  the  Cerro  Colorado,  other 
interesting  and  imx)ortant  mining  localities  were  found,  among  which  were  the 
Heintzelman,  Mina  Carlos,  Mina  Cesario,  Puertocito,  Guadalupe,  Amarilla,  and 
Mina  Longozenia.    These  results  led  to  the  permanent  organization  of  the  com- 

giny  known  as  the  Sonora  Exploring  and  Mining  Company,  of  which  Mapor  S.  P. 
eintzelman,  of  the  United  States  Army,  who  was  several  vears  stationed  at 
Camp  Yuma,  was  elected  president.  Attention  was  specially  directed  to  the 
Heintzelman  vein,  which  in  1857  had  been  opened  to  a  depth  of  50  feet.  The 
Salero  was  opened  to  a  depth  of  80  feet.  This  mine  is  said  to  have  been  so  named 
from  the  fact  that  silver  saltcellars  were  made  from  silver  taken  from  it  for  the 
use  of  the  bishop.  The  development  of  the  Heintzelman  and  other  properties 
was  actively  promoted  by  Colonel  Posten,  who  obtained  capital  from  the  Eastern 
States,  largely  from  Col.  Samuel  Colt,  of  Hartford.  Conn.  The  macliinery  and 
supplies  were  sent  out  at  ^eat  cost,  especially  for  transportation  across  the  coun- 
try from  Yuma.  Reduction  works  were  erected  on  the  Arivaca  rancho,  8  miles 
from  the  mine,  and  at  these  works  the  barrel  amalgamation  process  was  intro- 
duced for  the  first  time  in  the  United  States.  Pumpelly,  m  writing  of  this 
property,  says : 

"The  results  of  an  examination  proved  so  satisfactory  that  considerable  atten- 
tion was  drawn  toward  that  part  of  New  Mexico.    Joint-stock  companies  with 
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little  ready  capital  and  immense  expectations  were  formed.  Speculators  bought 
in  stock  for  1  per  cent  of  its  nominal  value  and  sold  out  at  from  50  to  90  per  cent 
to  tradesmen  and  widows  too  poor  to  meet  assessments  when  means  for  working 
were  absolutely  necessary.  Between  the  absence  of  available  funds  on  the  one 
hand  and  of  protection  of  life  and  property  on  the  other,  enterprise  was  already 
beginning  to  stagnate  when  the  withdrawal  of  the  United  States  troops  made  the 
abandonment  of  the  country  absolutely  necessary." 

Mr.  Pumpelly  here  refers  to  the  domination  of  tne  Apaches  after  the  withdrawal 
of  the  troops.  Mining  and  prospecting  were  suspended  and  the  miners  fled. 
Piles  of  rich  ore  about  the  mines  were  hastily  covered  up  with  waste  rocks  and 
the  country  was  abandoned. ' 
Colonel  Posten  and  Mr.  Pumpelly  were  among  the  last  to  leave,  and  arrived  in 
an  Francisco  in  the  winter  of  1861,  where  Mr.  Pumpelly  joined  the  writer  in  the 
Soyage  to  Japan,  and  established  a  school  of  mining  and  science  under  the  auspices 
vnd  support  of  the  Grovenmaent  by  the  Tycoon,  and  an  exploration  of  a  i)ortion 
af  Yesso  was  made. 

PATAGONIA  MINE  OR  MOWRY  MINE. 

About  1859-1862  the  Patagonia  mine,  afterwards  known  as  the  Mowry  mine, 
excited  great  attention,  being  extensively  worked  and  made  known  in  the  East  by 
its  chief  owner,  Sylvester  Mowry.  These  mines  of  argentiferous  galena  were  dis- 
covered in  the  Santa  Cruz  Mountains.  Twelve  ordinary  Mexican  blast  furnaces 
were  erected,  six  of  them  being  in  blast  alternately.  The  lead  bars,  weighing 
about  70  pounds  each,  were  shipped  to  England,  except  some  of  them  which  were 
treated  for  the  exti*action  of  the  silver  with  which  to  meet  current  expenses. 
This  smelting  was  accomplished  in  the  Mexican  vaso.  The  silver  bullion  was  cast 
into  bars  worth  from  $2  up  to  $300  each,  and  these  were  used  as  money.  Twenty- 
five  tons  of  products  of  the  Mowry  mines  were  sent  to  Europe  as  specimens  in 
1862.  On  the  8th  of  June,  1862,  Mr.  Mowry  was  arrested  under  the  order  of  Gen- 
eral Carleton  on  a  charge  of  treasonable  complicity  with  the  rebels  and  his  min- 
ing property  was  confiscated. 

CAHUABI. 

The  mines  of  the  Cahuabi  and  Fresnal  region,  southwest  of  Tucson,  early 
attracted  attention  and  were  worked  by  Mexicans  using  the  patio  process.  So, 
also,  the  copper  mines  at  the  A  jo  excited  the  admiration  of  the  pioneer  prospectors 
who  followed,  or  were  connected  with,  the  boundary  survey. 

AJO. 

The  old  Arizona  Copper  Company  (Ajo)  was  one  of  the  first,  if  not  the  first, 
mining  incorporations  upnon  Arizona  property.  The  marvelously  rich  copper  ore 
from  that  property,  consisting  of  heavy  masses  of  native  copper,  red  oxide  of 
copper,  and  green  carbonate  mixed  together,  made  it  possible  to  transport  it  over- 
land from  the  Ajo  to  the  head  of  the  gulf  and  to  ship  it  from  there  to  San  Fran- 
cisco and  Swansea,  England,  at  a  profit.  Much  ore  was  sent  abroad  from  these 
mines  before  1860.  At  that  time  the  cabinet  mineral  collections  in  San  Fran- 
cisco of  Donald  Davidson,  of  General  Allen,  and  of  Capt.  R.  L.  Ogden,  were  adorned 
by  choice  specimens  of  these  ores.  These  mines  are  now  (1899)  being  reopened, 
deepened,  and  worked  with  promising  results.  The  carbonated  and  oxidized  ores 
give  place  to  rich  sulphides  m  depth.  These  require  concentration,  which  is  suc- 
cessfully accomplished,  though  want  of  sufficient  water  is  a  great  drawback  to 
the  rapidity  of  development.  By  the  courtesy  of  Peter  R.  Brady,  sr.,  now  of 
Florence,  Ariz.,  I  am  able  to  add  the  following  statement  regarding  the  early 
history  of  this  copper  property.  It  was  prepared  at  my  request  for  this  report, 
and  bein^  the  testimony  of  an  eyewitness  and  participant  in  the  earlier  working 
of  the  Ajo  it  is  extremely  valuable  as  an  addition  to  the  record  of  mining  in 
Arizona. 

**  The  Ajo  mine  was  located  in  November,  1854,  by  a  party  of  Americans  from 
California.  The  organization  was  known  as  the  Arizona  Copper  Mining  and 
Trading  Company.  Maj.  Robert  Allen,  U.  S.  A.,  deputy  quartermaster-general 
of  the  Department  of  the  Pacific,  was  the  president  of  the  corporation,  and  J. 
Downer  Wilson,  of  San  Francisco,  was  secretary  and  treasui'er. 

**At  that  date  the  present  boundary  line  between  Sonora,  Mexico,  and  the  ter- 
ritory of  the  United  States  had  not  been  determined,  and  its  i)08ition  was  not 
ascertained  until  the  following  year,  1855. 

>  Raphael  Pumpelly,  "  Mineralogical  sketch  of  the  silver  mines  of  Arizona,'* 
Cal.  Acad.  Nat.  Sci.,  11, 1862. 
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*'A8  soon  as  the  region  began  to  be  occupied  by  citizens  of  the  United  States 
and  work  commenced  on  the  A  jo  mines,  these  mines  were  claimed  by  several 
wealthy  residents  of  Sonora  as  being  within  Mexican  territory.  In  the  month  of 
March,  1855,  a  Mexican  company  or  cavalry  was  sent  from  the  district  of  Altar 
and  from  Ures,  the  capital  or  Sonora  at  that  time,  to  dispossess  the  Americans,  to 
capture  them,  and  take  them  to  Ures  as  prisoners.  But  the  miners  refused  to  go 
and  defended  their  i)08ition.  With  only  9  men  against  110  dragoons  and  vaqueros, 
the  mine  was  successfully  held  and  the  Mexicans  were  disi)er8ed.  For  six  months 
after  this  nothing  was  done  beyond  mere  prospecting,  but  in  the  fall  of  the  year 
1865  the  boundary  line  had  been  run,  and  it  was  found  that  the  A  jo  mining  camp 
was  at  least  40  miles  inside  of  the  boundary  on  the  United  States  side.  Edward 
E.  Dtmbar,  one  of  the  pioneer  residents  of  San  Francisco,  was  then  made  the 
superintendent  of  the  property  and  work  was  resumed  in  a  formal  manner.  The 
mming  locations,  of  which  there  were  17  made  in  that  year,  all  had  some  work 
done  on  them.  In  the  meantime  10  tons  of  selected  ore  had  been  taken  from 
shaft  No.  1 .  This  ore  consisted  of  red  oxide  of  copper.  It  was  shipped  to  Swansea 
and  was  sold  for  a  little  less  than  $400  per  ton.  Tnere  were  several  hundred  tons 
of  sulphurets  of  copper  extracted  from  the  different  workings.  The  principal 
portions  were  in  a  limestone  formation,  but  the  richest  ores  were  all  found  near 
where  the  first  work  was  done  and  were  in  porphyry. 

'*The  company  attempted  to  tran8i)ort  the  ore  to  San  Francisco  and  thence 
around  Cape  Horn  to  Europe,  but  the  costs  were  so  great  that  their  plan  of  trans- 
portation had  to  be  abandoned.  For  the  first  year,  on  every  pound  of  ore  trans- 
ported from  the  mine  by  way  of  Yuma  to  San  Francisco  the  freight  alone 
amoimted  to  9  cents.  A  reverberatory  furnace  was  built  at  a  cost  of  over  $30,000, 
and  not  as  much  as  100  x>ounds  of  copi)er  was  ever  produced  in  it.  Finally, 
after  several  years  of  great  expenditure,  the  company  ceased  operations.  The 
property  was  left  in  charge  of  a  keeper  whose  claim  for  services  amounted  to 
|5,000,  and  the  property  was  sold  at  sheriff's  sale." 

MOHAVE  COUNTY. 

Mohave  County  attracted  the  attention  of  United  States  prospectors  as  early  as 
1858  in  a  search  for  placer  gold  deposits.  In  the  year  1880  the  most  important 
mining  districts  were  the  Aubray,  Cedar  Valley,  Greenwood,  Hualapai,  May- 
nard,  and  San  Francisco.  Many  claims  are  enumerated  in  the  report  by  Mr. 
Burchard  for  1880-81. 

The  discovery  of  placers  at  La  Paz  in  1863  drew  many  miners  from  California 
to  Arizona,  who  i)enetrated  to  Weaver,  beyond  the  Hassayampa,  and  helped  to 
clean  up  the  wonderful  deposits  of  coarse  gold  in  that  camp  and  on  the  top  of 
Rich  Hfll. 

VULTURE  MINE. 

The  same  year  (1868)  was  marked  by  the  discovery  of  the  great  quartz  vein,  since 
known  as  the  Vulture,  by  Henry  Wickenburg,  which  was  worked  for  a  decade, 
but  under  great  disadvantag:es,  owing  to  the  constant  presence  of  the  murderous 
Apaches.  For  a  time  the  miners  were  paid  off,  not  in  coin,  nor  in  promises,  but 
in  chunks  of  gold  chopped  off  with  a  hatchet  from  the  ingots  and  weighed  out  to 
them  according  to  the  figures  on  the  pay  roll.  The  stamped  bars  of  gold  from 
this  mine  were  current  aU  over  central  and  northern  Arizona,  and  it  was  the  only 
mine  in  the  Territory  for  a  long  time  that  kept  up  the  reputation  of  the  country 
and  sent  out  regular  shipments  of  bullion. 

CASTLE  DOME. 

This  district  was  organized  in  1863,  and  for  a  time  ores  were  shipped  by  water 
to  San  Francisco,  or  until  the  completion  of  the  railroad  to  Yiuna.  Since  then 
the  ores  are  taken  down  the  river  by  boat,  and  are  then  transferred  to  the  railway. 
The  freight  to  San  Francisco  from  the  landing  on  the  Colorado  River  was  $12  per 
ton.  The  galena  ores  averaged  60  per  cent  lead,  35  ounces  of  silver,  per  ton.  The 
selling  price  at  that  time  was  about  $60  per  ton. 

PLANET  MINE. 

The  Planet  Mine,  on  the  Colorado  River,  in  1871  kept  about  20  men  at  work  and 
had  shipped  from  100  to  150  tons  of  copper  ore  of  high  grade  to  San  Francisco 
monthly  Dy  way  of  the  river  to  San  Isabel ,  where  the  ore  was  transferred  to  vessels 
for  San  Francisco  by  way  of  the  golf. 
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Mining  gradually  extended  up  the  Colorado  and  into  the  contiguous  territory. 
The  Hualapai  district  became  prominent  about  1870, 1871,  and  1872. 

HUALAPAI  DISTRICT. 

In  the  Hualapai  district  little  was  done  in  the  year  1871  except  to  make  loca- 
tions and  the  amount  of  work  essential  to  hold  them.  In  1872  a  5-8tamp  mill  was 
erected  and  2  furnaces.  The  furnaces  were  reported  as  total  failures,  but  in 
December,  1872,  a  third  furnace  was  completed,  and  bein^  properly  managed  was 
successful.  Most  of  the  work  even  in  1872  was  superficial,  and  few  of  the  pits 
were  over  30  feet  deep.    The  oxidized  ores  soon  gave  way  to  the  undecomposed 

Eyritous  ores  rich  in  both  silver  and  gold.  The  district  in  1872  could  boast  of 
aving  some  2,700  locations,  about  1,000  of  them  in  separate  lodes,  the  rest  being 
the  extension  of  the  first  locations.  Several  other  districts  were  set  off  at  that 
date,  among  them  the  Maynard,  about  10  miles  north,  and  the  Cedar  district,  about 
60  miles  south. 

SAN  XAVIER. 

The  San  Xavier,  south  of  Tucson,  had  been  developed  to  a  considerable  extent 
as  early  as  1875,  and  efforts  had  been  made  to  smelt  the  ore.  It  is  recorded  that 
a  quantity  of  the  ore  smelted  in  a  Mexican  furnace  gave  good  results. 

TOMBSTONE. 

The  discovery  and  development  of  the  rich  ore  deposits  gf  Tombstone  mark  an 
era  in  the  history  of  mining  in  Arizona.  In  the  latter  part  of  the  year  1877, 
A.  E.  SchieffeHn  and  his  brother  left  Camp  Huachuca  to  explore  the  Mule  Moun- 
tains, which  were  then  dominated  by  the  ruthless  savage  Apaches.  He  was 
advised  to  take  his  tombstone  with  him,  and  when  he  discovered  the  rich  ores  and 
named  the  claims  the  Tough  Nut  and  the  Qoodenough,  he  gave  the  name  Tomb- 
stone to  the  camp.  This  was  in  February,  1878.  A  wonderful  development  fol- 
lowed. Millions  in  value  were  produced.  A  large  and  thriving  city  grew  up. 
The  hills  were  covered  with  mining  hoists  and  piles  of  ore  and  debris.  The  Tomb- 
stone Mill  and  Mining  Company,  the  Contention,  Grand  Central,  and  the  Girard 
were  leading  producers.  At  length  the  level  of  permanent  water  was  reached, 
the  ores  changed  in  character,  and  the  water  was  found  too  great  in  volume  to  be 
controlled  by  one  property.  United  effort  has  not  been  secured,  and  these  prop- 
erties are  idle,  and  Tombstone  is  practically  to-day  a  deserted  city.  Schieffelin  has 
passed  away,  but  his  tombstone,  in  the  form  of  an  imposing,  massive  masonry 
pyramid  of  granite  bowlder^,  towers  over  the  scene  of  his  discovery,  a  fitting 
monument  to  his  courage  and  enterprise. 

SILVER  KING. 

The  Silver  King,  for  years  one  of  the  most  brilliant  of  the  silver  producers  of 
Arizona,  and  which  built  up  the  prosperous  towns  of  Pinal  and  Silver  King,  was 
discovered  in  March,  1875.  It  was  worked  for  several  years  under  the  chief  own- 
ership of  Col.  James  M.  Barney,  and  paid  some  millions  in  dividends,  but  since 
the  fall  in  value  of  silver,  and  for  other  reasons,  it  is  now  idle. 

COMMONWEALTH. 

The  discovery  of  the  value  of  the  Pearce  or  Conmionwealth  mine  in  1895  has 
resulted  in  the  building  up  of  a  thriving  commimity  in  the  Sulphur  Spring  Valley 
near  to  the  eastern  base  of  the  Dragoon  Mountains.  It  is  to-day  one  of  the  largest 
producers  of  gold  and  silver  in  the  Territory. 

Copper  Mines. 

The  great  copper-producing  camps  of  Arizona  are  comparatively  of  recent 
growth.  The  first  location  at  Globe  dates  from  1875.  It  was  long  handicapped 
by  the  difficulty  of  access  and  of  transportation,  but  is  now  (1899)  connected  by 
rail  with  the  Southern  Pacific. 

The  Rosemont  copi)er  mines,  which  were  worked  for  a  time  by  the  late  L.  J. 
Rose,  passed,  in  1896,  into  the  hands  of  the  Lewisohn  Brothers,  of  New  York,  and 
are  bemg  develoi)ed. 
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In  the  Sierritas,  18  miles  south  of  Tucson,  the  year  1899  witnesses  the  erection 
of  a  copper  smelting  furnace  at  the  azurite  claims  and  the  production  of  ingots 
of  copper  and  copper  matte. 

The  old  San  Xavier  lead,  zinc,  copper,  and  silver  mine,  which  has  been  idle  for 
years,  is  now  (1899)  being  worked  and  is  producing. 

COPPER  QUEEN. 

The  CJopper  Queen  mine  at  Bisbee  was  discovered  by  Hugh  Jones  in  1877.  The 
honor  of  this  discovery  is  also  claimed  for  George  Warren  in  1878,  who  sold  out 
his  share  in  1880. 

For  several  years  this  mine  was  barely  worked  sufficiently  to  satisfy  the  require- 
ments of  the  law.  It  was  once  sold  with  difficulty  for  $1,250,000,  and  appeared  at 
one  time  to  be  nearly  worked  out.  It  is  now  well  known  as  one  of  tiie  leading 
copper  mines  of  the  United  States,  and  is  connected  by  rail  with  the  Southern 
Pacific  at  Benson.  The  value  of  the  ore  extracted  up  to  September  1, 1883,  was 
rei>orted  as  $8,000,000.  The  value  of  the  annual  production  is  now  (1899)  believed 
to  be  not  less  than  25,000,000  pounds. 

Graham  County. 

The  extensive  copper  deposits  in  Graham  County,  in  the  valley  of  the  San  Fran- 
cisco River,  at  Morenci,  Longjfellow,  Clifton,  and  vicinity,  were  discovered  about 
18^,  and  were  brought  prominently  to  notice  in  1871.  These  mines  were  among 
the  earliest  producers.  Furnaces  were  erected  and  the  copper  bars  were  shipped 
out  by  ox  teams  overland. 

UNITED  VERDE. 

The  far-famed  United  Verde  copi)er  mine,  although  originally  located  back  in 
the  sixties,  had  a  struggle  for  existence,  as  a  paying  property,  until  1887,  when 
capital  and  intelligence  came  to  its  rescue,  and  placed  it  among  the  foremost 
copper  producers  of  the  world.  The  property  was  purchased  by  Hon.  W.  A.  Clark 
in  1888.  Copi)er  production  began  m  March  and  continued  during  the  summer 
at  the  rate  of  about  600,000  pounds  per  ihonth,  this  being  the  quantity  required 
by  contract  with  the  syndicate.     (Vide  Min.  Res.  U.  S.,  1888,  p.  59.) 

OLD  DOMINION. 

This  mine  at  Globe  was  run  with  one  furnace  in  1888.  Coke  at  that  time 
cost  $48  per  ton. 

WOLFRAMITE. 

The  discovery  of  wolframite  in  1898.  in  workable  quantities,  at  Russellville  in 
the  Dragoons  and  at  Gijas,  Arivaca,  and  other  places,  added  an  important  mineral 
to  the  list  of  Arizona's  productions,  and  has  introduced  a  new  mining  industry. 

SCHOOL  OF  MINES. 

The  citizens  of  Arizona  have  not  been  unmindful  of  the  importance  of  general 
education  and  especially  of  education  in  the  art  of  mining,  and  in  the  sciences 
and  arts,  upon  a  knowledge  of  which  the  success  in  mining  and  metallurgy  so 
greatly  aei)ends.  In  1885  the  Territorial  legislative  assembly  passed  an  act  estab- 
ushing  a  university  to  include  a  School  of  Mines.  This  marks  a  new  epoch  in 
the  histoiy  of  mining  in  Arizona,  and  it  was  a  fitting  recognition  of  the  imi)or- 
tance  of  the  mining  industry  to  Arizona.  A  contract  for  the  chief  building  for  the 
School  of  Min^,  located  at  Tucson,  was  let  in  October,  1887,  but  the  building  was 
not  completed  and  opened  until  October,  1891.  Since  then,  in  the  absence  of  any 
available  fxmds  for  tne  university  building,  the  School  of  Mines  building  has  been 
used  by  all  departments  of  the  university.  The  instructionin  the  university  is 
provided  for  by  the  General  Government  out  of  the  income  from  the  Morrill  fund. 
Theoretical  and  practical  instruction  is  given  in  mining,  geology,  mineralogy, 
assaying,  and  general  metallurgy.  Several  of  the  students  and  graduates  have 
entered  actively  into  the  work  of  mining  and  metallurgy,  and  occupy  important 
and  remunerative  positions  as  assayers  and  metallurgists  in  different  parts  of  the 
Territory. 
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TERRITORIAL  MUSEUM. 

In  connection  with  the  university  and  the  mining  school  a  museum  has  heen 
established,  in  which  specimens  of  the  minerals,  ores,  and  the  building  matjerials 
of  Arizona  and  other  regions  are  displayed  and  used  for  the  educational  work. 
There  is  also  a  superb  collection  showing  all  the  birds  of  Arizona. 

STATISTICS  OF  MINING  AND  PRODUCTION  OF  THE  PRECIOUS  METALS. 

No  provision  has  been  made  for  the  official  collection  of  statistics  of  the  mining 
industry  in  Arizona.  The  county  commissioners  of  immi^ation  have  annually 
endeavored  to  supjjly  the  details  for  their  respective  counties.  The  former  com- 
missioners of  mining  statistics  for  the  whole  United  States,  especially  for  the 
States  and  Territories  west  of  the  Mississippi,  also  endeavored  to  secure  the  fig- 
ures representing  the  annual  production  of  the  mines,  and  much  valuable  infor- 
mation is  recorded  in  their  reports.  The  Territorial  geologist  has  also  endeavored 
to  secure  f  uU  and  reliable  iniormation  unon  the  progress  of  mining,  but  a  general 
indifference,  particularly  on  the  part  of  tne  larger  and  most  successful  mine  own- 
ers and  managers,  render  the  task  a  difficult  and  thankless  one.  The  slow  but 
sure  method  of  personal  observation  seems  to  be  the  best  solution  of  the  difficulty. 

OXJTLOOK  FOR  1899. 

Never  before  in  the  history  of  Arizona  has  there  been  such  a  general  activity  in 
prospecting  and  mining  at  all  the  chief  districts  and  mines  of  the  Territory. 

DISTRIBUTION  OF  METALLIC  WEALTH  IN  ARIZONA. 

Arizona  is  essentially  a  mineral-producing  Territory.  There  is  no  other  part  of 
North  America  of  equal  area  where  probably  such  a  variety  of  minerals  can  be 
foimd.  Many  of  these  minerals  are  extremely  rare  and  occur  elsewhere  but 
sparingly  and  as  curiosities  for  the  cabinet  of  the  mineralogist  rather  than  in 
commercial  quantities,  as  in  several  instances  in  Arizona.  But  there  is  not  only 
a  great  quantity  of  minerals,  but  the  geological  structure  is  varied  and  compre- 
hensive. Representative  outcrox>s,  ridges,  and  mountains  are  found  of  nearly 
all  of  the  chief  formations  and  systems  known  to  the  science  of  geology.  And  so 
far  there  has  been  but  comparatively  little  systematic  study  of  these  formations. 
The  field  is  new,  the  harvest  is  ready,  but  the  reapers  are  few.  This  results  partly 
from  the  immensity  of  the  distances,  the  ^eat  scale  upon  which  the  Territory  is 
built,  the  absence  till  recent  years  of  railway  transportation,  the  presence  of 
bloodthirsty  savages,  now  happily  restrainea,  and  the  failure,  with  but  few 
exceptions,  of  any  appropriation  of  money  by  the  General  Government  or  by  the 
Territorial  legislature  to  defray  the  expenses  of  exploration  and  publication.  The 
unparalleled  magnificence  of  such  grand  features  of  the  earth  as  the  canyon  of 
the  Colorado  and  the  chain  of  extinct  volcanoes  towering  above  it  have,  we  may 
say,  compelled  attention,  as  the  monographs  of  Powell  and  of  Dutton  may  testify. 
The  rapid  reconnoissances  of  Sitgreaves,  of  Whipple  and  Marcou,  of  Parke,  Emory, 
Bartlett,  Gray,  and  others,  are  not  forgotten,  but  the  fact  remains  that  we  yet 
know  but  little  in  detail  of  the  structure  of  the  mountain  ranges  of  Arizona  and 
of  the  treasures  they  contain. 

An  attempt  to  show  the  geographical  distribution  of  the  mineral  wealth  of  the 
Territory  of  Aiizona  results  in  the  generalized  statement  that  all  of  the  mountain 
ranges  are  mineral  bearing.  Even  the  plateau  region  of  the  northeastern  portion 
has  its  dex)osits  of  value,  of  building  stone  and  of  coal  and  probably  or  other 
mineral  substances  of  commercial  value.  This  statement,  penned  in  the  report 
for  1896,  has  been  notably  verified  in  the  discovery  of  deposits  of  copper  ore  and 
of  veins  of  gold  and  silver  and  tungsten.  But  the  chief  region  of  occurrence  of 
the  precious  metals,  of  copper,  of  lead,  and  of  other  metals  and  minerals,  lies 
soutn westward  from  the  Grand  Canyon  region  and  of  the  great  lava  districts 
around  the  extinct  volcanoes  of  the  San  Francisco  Mountains,  which  we  may 
assume  cover  from  view  important  deposits  of  mineral  wealth.  The  uplifted 
strongly  scarped  and  eroded  mountain  ranges  of  the  central  and  northern  por- 
tions of  the  Territory  are  more  accessible  to  the  prospectors  and  reveal  tneir 
treasures  more  completely. 

The  chief  region  of  metalliferous  minerals  and  mines  thus  commences  on  the 
northwest,  in  Mohave  County,  at  the  sharp  bend  of  the  Colorado  River  at  CJom- 
ville,  and  it  extends  southeastward  diagonally  across  the  Territory  for  nearly  500 
miles  in  a  broad  belt  of  high  and  ragged  mountains,  including  the  Bradshaw 
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Monntains,  the  Mazatzals,  the  White  Mountains,  the  Apache  and  Pinal  Moun- 
tains, the  Santa  Catalina  Mountains,  the  Santa  Ritas,  Huachucas,  the  Chirica- 
huas,  the  Dragoons,  the  Mule  Mountains  (Tombstone),  and  other  ranges.  All 
these  mountains,  with  their  spurs  and  subordinate  parts,  are  known  as  mineral 
bearing.  They  all  invite  and  reward  faithful  prospecting.  In  support  of  this 
statement  we  need  to  refer  only  to  the  discovery  in  the  granite  rock  of  the  Dra- 
goons in  1898  of  valuable  deposits  of  tungsten,  elsewhere  noticed  in  detail,  and 
to  the  late  discovery,  also,  of  a  promising  vein  of  the  precious  metals  upon  the 
western  slope  of  the  Baboquivari  Range. 

The  chief  towns,  cities,  mining  camps,  and  mining  districts  are  distributed 
alon^  i^e  course  of  these  mountain  ranges  of  central  and  southern  Arizona  in 
one  broad  belt,  extending  diagonally  across  Arizona  from  Nevada  to  Mexico. 
Commencing  on  the  northwest  end  at  the  Colorado  we  have  in  succession  south- 
easterly Mineral  Park,  Hillside,  Congress,  Jerome,  Prescott,  Phoenix,  Florence, 
Pinal,  Globe,  Mammoth,  Tucson,  Tombstone,  Bisbee,  Pearce,  Arivaca,  and  Oro 
Blanco.  The  Longfellow  copper  mines  and  others  of  Clifton  lie  ui)on  the  north- 
eastern border  of  the  belt,  wmle  upon  the  southwestern  border  we  find  the  cele- 
brated district  of  Harquahala,  Weaver,  Vulture,  and  many  other  districts.  Pass- 
ing farther  westward  we  come  upon  the  lower  or  piedmont  region  of  broad  and 
extensive  valleys  and  plains,  broken  by  mmierous  isolated  ridges  and  ranges,  all 
trending  northwest  and  southeast,  parallel  with  each  other  and  with  the  main 
central  axis  of  mountains. 

These  mountain  ranges  and  valleys  fill  out  the  area  of  the  Territory  to  the 
Colorado  on  the  west  and  Mexico  on  the  south.    They  are  all  mineral  bearing. 

The  ancient  district  of  Castle  Dome,  celebrated  for  its  beautifully  formed  veins 
of  argentiferous  lead  ores,  lies  about  20  miles  north  of  Yuma,  in  the  extreme 
southwest  comer  of  Arizona.  Silver  district,  with  very  large  veins  carrying 
silver  ore,  adjoins  Castle  Dome  northerly,  and  there  is  a  continuous  series  of 
mining  camps  and  locations  of  gold,  silver;  and  copper  ores  northward  along  the 
Colorado  River  to  La  Paz,  Ehrenberg,  Bill  Williams  Fork,  Mohave,  and  beyond. 

And  directiy  across  the  Colorado  River  in  California,  but  tributary  chiefly  to  the 
development  of  Arizona,  there  are  the  gold-bearing  districts  of  Picacho,  the  Black 
Bange,  and  the  Mohave  Desert  region,  reached  by  the  Atlantic  and  Pacific  Railway. 

COMMUNICATION— TRANSPORTATION. 

The  great  trunk  lines  of  railway,  portions  of  two  transcontinental  systems, 
traverse  Arizona  from  east  to  west  and  give  convenient  access  to  the  mining 
r^ions  on  the  north  arid  on  the  south.  The  Southern  Pacific,  entering  the  Terri- 
tory from  New  Mexico  near  San  Simon,  crosses  the  counties  of  Cochise,  Pima, 
Pinal,  Maricopa,  and  Yuma.  The  Atlantic  and  Pacific  road,  entering  from  New 
Mexico  on  the  head  waters  of  the  Puerco,  a  tributary  of  the  Little  Colorado, 
crosses  the  counties  of  Apache,  Coconino,  Yavapai,  and  Mohave.  It  crosses  the 
Ck>lorado  River  to  California  at  the  Needles.  These  two  transcontinental  lines 
are  connected  from  north  to  south  by  the  Santa  Fe,  Prescott  and  Phoenix  Railway 
and  the  Maricopa  and  Phoenix  and  Salt  River  Valley  Railway.  A  branch  road 
from  Benson  southward  extends  to  the  Gulf  of  California  at  Guaymas,  and 
another  road,  the  Arizona  and  Southeastern  Railroad,  extends  from  Benson  to 
Bisbee.  A  branch  from  the  Southern  Pacific,  at  Teviston  or  Bowie  station 
northward  to  Solomon ville  and  beyond  to  San  Carlos  and  Globe,  and  known  as 
the  Gila  Valley,  Globe  and  Northern  Railway,  has  been  completed  and  gives 
access  by  rail  to  the  extensive  copper-bearing  district  of  Globe.  The  copper  fields 
of  Morenci  and  of  Clifton  are  reached  by  the  Arizona  and  New  Mexico  Railway, 
•which  connects  with  the  main  line  of  the  Southern  Pacific  at  Lordsburg,  N.  Mex. 
Those  only  who  have  lived  and  labored  in  Arizona  before  the  construction  of 
these  roads  can  appreciate  their  inestimable  value  to  the  Territory  and  to  civil- 
ization. They  have  rendered  i)ossible  the  proper  development  of  the  mineral  and 
a^Ti^cultural  resources  of  Arizona. 

CLJMATIC   ADVANTAGES   OF  ARIZONA,  WITH   REFERENCE    ESPE- 
CIALLY TO  MINING. 

The  Territory  of  Arizona  enjoys  peculiar  advantages  in  respect  of  climate  for 
ipvorking  mines  and  ores.  Mining  in  the  open  air,  without  the  protection  of  build- 
ing, can  be  conducted  everv  day  in  the  year  without  hindrance  from  snow  or 
extreme  frosts.  Even  in  the  midst  of  the  Bradshaw  Mountains  or  central 
nionntain  ranges  snow  rarely  falls  to  so  great  a  depth  as  to  seriously  interfere 

Digitized  by^OOQlC 


54 


REPORT   OP   THE    GOVERNOR   OF   ARIZONA. 


with  mining  work  or  to  impede  or  suspend  transportation.  The  air  at  all  seasons 
is  comparatively  dry  and  bracing,  and  in  midsummer  a  slight  shade  of  brush  or 
canvas  suffices  to  keep  off  the  excessive  heat  of  the  sun.  Death  by  sunstroke  is 
unknown.  In  midwinter  the  days  are  bright  and  clear  and  are  higly  favorable 
to  protracted  labor.  In  the  repon  of  Tucson,  at  an  altitude  of  nearly  2,500  feet 
above  the  sea,  while  the  nights  m  winter  are  frosty  and  bracing,  severe  and  long- 
continued  freezing  weather  is  imknown.  Water  in  open  shallow  pools  freezes  at 
night,  but  when  covered  or  in  pii)es  a  slight  protection  by  soil  or  wrappmgs  is 
sufficient  to  prevent  freezing.  The  great  heat  of  the  sun  by  day  warms  up  the 
soil  to  such  a  de^ee  that  frost  does  not  penetrate  deeply  or  freeze  the  ground  if 
dry.  The  luxuriant  growth  of  many  of  the  cactacea  and  other  plants  among  the 
cliffs  and  rocks  of  Arizona,  which  could  not  for  a  night  withstand  the  frost  of  a 
Northern  or  Eastern  winter,  may  be  explained  by  the  fact  that  the  rocks  absorb 
large  amounts  of  heat  from  the  sun  by  aay  and  radiate  this  heat  slowly  at  night. 
Some  of  the  very  dark-colored  rocks,  or  those  with  a  black  surface,  exposed  to 
the  sun  on  the  deserts  become  so  hot  as  to  be  uncomfortable  to  the  hand.  Cliffs 
of  black  lava  thus  become  repositories  of  heat  and  exert  an  important  influence 
upon  the  growth  and  distribution  of  plants. 

The  economic  industrial  advantages  of  being  able  to  work  the  mine  and  mills 
or  leaching  works  without  hindrance  or  interruption  by  the  weather  may  be  best 
appreciated  by  those  who  have  had  to  combat  the  furious  freezing  storms  of 
Colorado,  Montana,  Idaho,  or  the  Klondike.  Expensive  plants  in  Arizona  for 
leaching  out  gold  with  cyanide  solutions  or  by  chlorine  water  do  not  require  the 
costly  protection  of  buildings  or  artificial  heat.  The  work  may  be  carried  on 
continuously  every  day  in  the  year  without  being  frozen  up. 


/             Record  of  temperatures 
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'  First  twelve  days  only  recorded. 


2  Last  twenty-three  days  only  recorded. 


GOLD,  GOLD  VEINS,  MINES,  AND  PLACERS. 

Gold— Its  Distribution  in  Arizona. 

Of  all  the  metals,  gold  is  the  most  widely  and  generally  distributed  in  all  parts 
of  Arizona.  It  occurs  either  as  placer  depnosits  or  in  veins  m  nearly  every  monntain 
range  from  Yuma  on  the  west  to  the  Chiricahuas  on  the  east,  or  over  the  whole 
breadth  of  the  Territory.  Locally,  it  is  more  generally  spread  along  the  course  of 
the  mountains  and  in  the  streams  descending  from  them.  Many  of  the  placer 
dei)osits  are  but  partly  worked,  owing  to  the  scarcity  of  water. 

CONGRESS  MINE. 

The  Confess  group  of  mines  is  located  in  Martinez  mining  district,  Yavapai 
County,  Ariz.,  near  the  line  of  the  Santa  Fe,  Prescott  and  Phoenix  Railway,  about 
70  miles  north  of  Phoenix  and  66  miles  south  of  Prescott.  The  town  of  Congress 
and  the  mines  and  reduction  works  are  located  at  the  mouth  of  a  short  canyon, 
broad  enough  at  the  bottom  to  give  ample  room  for  the  necessary  building  for 
town  and  works.  The  outcrops  of  the  veins  are  on  the  mountain  sides,  giving 
abundant  fall  for  waste  dumps  and  the  proper  arrangements  of  mills.  The  vrater 
supply  comes  from  Martinez  Creek,  1  mile  away.  It  is  raised  500  feet  by  a  steam 
pump  to  get  over  the  ridge,  and  runs  into  the  camp  by  gravity.  Three  hundred 
and  fifty  men  are  employed  in  the  mines  and  surface  works.  Tne  mills,  mine,  and 
all  company  buildings  are  lighted  by  electricity.    The  company  owns  and  ox)er- 
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ates  its  own  railroad  from  the  junction  to  the  camp.  By  a  system  of  switchbacks 
the  cars  are  taken  up  the  mountain  side  so  as  to  deliver  coal,  timber,  and  other 
mine  freight  directly  at  the  mines.  The  company  operates  a  general  merchandise 
store  and  boarding  house,  and  provides  sleepinc:  rooms  lighted  by  electricity  for 
its  men.  A  hospital  is  also  maintained,  where  the  injured  and  sick  are  cared  for. 
The  wires  of  the  Postal  Tele^aph  and  Cable  Company  run  into  the  cam^j,  and 
the  Congress  company  maintains  a  regular  office. 

Claims. — Twenty-three  claims  are  owned,  and  the  greater  part  of  the  work  has 
been  done  on  only  three,  the  Congress,  the  Niagara,  and  Why  Not,  although  the 
others  all  carry  promising  veins,  and  will  be  explored  in  the  future. 

Geology^The  country  immediately  around  Congress  is  all  granite  and  granitic 
gneiss.  This  rock  is  cut  through  by  a  series  of  approximately  parallel  dikes  of 
greenstone  trap,  having  a  genersd  easterly  and  westerly  strike  and  a  dip  of  about 
20  degrees  to  tne  north.  The  Congress  vein  is  in  one  of  these  veins ;  or  perhaps  it 
may  be  said  that  the  dike  is  the  vein,  for  ore  has  been  found  in  the  dike  in  all 
possible  positions  from  one  granite  wall  to  the  other,  but  generally  occup3dng  a 
position  near  the  foot  wall  and  separated  from  it  by  a  layer  of  vein  selvage.  The 
dike  has  a  thickness  of  about  15  feet,  measured  at  right  angles  to  the  walls ;  but 
this  is  uncertain,  as  we  rarely  see  the  hanging  wall  in  the  mine,  the  drifts  hug- 
ging the  foot  wall,  and  their  height  not  being  sufficient  to  expose  the  han^g. 
These  greenstone  dikes  are  crossed  by  other  more  nearly  vertical  dikes,  having  a 
northeasterly  and  southwesterly  trend.  The  cross  dikes  are  apparently  a  kind  of 
quartz  jwrphyry.  Very  little  is  known  of  them,  as  they  do  not  appear  to  be  ore 
bearing,  and  have  been  but  little  exposed  in  the  underground  works.  They  do  not 
seem  to  mark  lines  of  faulting,  as  the  greenstone  dikes  are  not  thrown  at  the  inter- 
section. They  are  apparently  of  more  recent  origin  than  the  greenstone  dikes,  as 
they  seem  to  cut  the  latter  and  occupy  the  space  of  intersection. 

The  following  analysis  of  a  specimen  of  greenstone  was  made  at  the  Sheffield 
Scientific  School,  Yale  University.  No  analysis  of  the  quartz  porphyry  has  yet 
been  made : 

Percent,  i  Percent. 

SiO,  ...   52.20  1  MnO '. 1.90 

ALO, : _  13.40  '  CaO 9.60 

Feb 9.75  I  MgO--  1.16 

Besides  the  Congress  vein,  described  above  and  upon  which  the  greater  part  of 
the  work  has  been  done,  there  are  several  others  of  equal  promise  on  the  surface 
and  holding  out  extremely  well  to  the  extent  of  the  development  work  that  has 
been  done  upon  them.  One  of  these  crosses  the  Congress  at  an  acute  angle,  and 
another,  known  as  the  Niagara  vein,  is  parallel  to  and  in  the  foot  wall  of  the  Con- 
gress. These  veins  are  entirdy  inckised  in  the  granite  without  the  accompanying 
dike,  which  is  such  a  marked  feature  of  the  Congress  vein.  The  Niagara  vein  is 
now  being  systematically  opened  by  shafts  over  3,000  feet  apart,  botn  of  which 
show  up  a  large  continuous  vein  of  excellent  grade  ore  down  to  the  present  level 
of  300  feet  with  every  promise  of  continuance  to  great  dei)th.  There  are  numer- 
ons  smaller  veins  carrying  good  ore  and  running  approximately  parallel  to  the 
Congress  and  Niagara,  but  none  of  them  has  been  explored  to  any  extent. 

Ore. — The  Congress  ore  is  white  quartz,  carrying  very  pure  iron  pjrrite,  gener- 
ally disseminated  through  it  in  small  particles,  but  at  times  in  quite  massive  form. 
There  is  little,  if  any,  gold  in  the  quartz  showing  no  pyrite  and  hardly  any  free 
gold  exists  in  the  ore. 

The  pyrite  carries,  on  an  average,  about  8  ounces  of  gold  per  ton.  Other  sul- 
phides so  commonly  accompanying  iron  pyrites  are  notably  absent,  a  little  galena 
of  very  rare  occurrence  being  the  only  one  identified,  and  chemical  analysis  of  the 
concentrates  from  the  ore  snowing  hardly  a  trace  of  copper,  arsenic,  antimony, 
or,  indeed,  of  anything  but  iron,  sulphur,  and  silica. 

The  Niagara  ore,  on  the  other  hand,  shows  considerable  galena  and  some  copper 
minerals  besides  the  iron  pyrite.  This  difference  seems  to  be  rather  characteristic 
of  the  ore  of  this  neighborhood,  when  the  veins  are  entirely  in  the  granite,  as 
distinguished  from  those  which  are  accompanied  by  the  greenstone  dikes. 
*  As  stated  above,  the  ore  in  the  Congress  vein  is  generally  near  the  foot  wall. 
Its  position  and  appearance  suggest  that  it  occupies  what  have  been  the  exceed- 
inghr  flat  lenticular  cavities  produced  by  a  fracture  of  the  dike  along  the  plane  of 
its  dip,  followed  by  sufficient  movement  along  the  line  of  fracture  to  leave  such 
cavities  by  reason  of  the  inequalities  of  fracture.  There  is  no  evidence  of  the 
replacement  of  the  greenstone  by  quartz,  the  whole  appearance  being  that  of  the 
filnng  of  preexisting  cavities  by  deposition  from  mineral  waters.  The  valuable 
contents  of  the  vein  have  been  quite  likely  derived  from  the  greenstone  by  segre- 
gation and  infiltration. 
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Underground  works, — ^There  are  three  principal  shafts  on  the  Congress,  all  sunk 
on  the  vein  and  conformably  to  its  dip.  No.  1  and  No.  2  shafts  are  600  feet  apart 
and  the  No.  2  and  No.  8  1,000  feet  apart.  Nos.  2  and  3  are  connected  on  tiie  1,700- 
foot  level  and  each  have  hoisting  machinery  capable  of  sinking  to  3 ,000  feet.  Sink- 
ing is  still  in  progress  with  air  drills,  and  a  depth  of  2,400  feet  has  been  attained, 
g roving  the  dike  and  ore  to  be  continuous  and  strong  to  that  depth,  the  ore  in  fact 
eing  larger  and  of  better  than  average  grade.  The  system  of  mining  aimed  at 
is  to  block  out  the  ground  by  main  levels,  driven  dead,  approximately  300  feet 
apart.  Stopes  are  then  started  at  the  shaft  and  rise  above  these  levels.  As  the 
tope  of  the  stopes  reach  the  height  decided  upon  as  the  proper  distance  for  another 
level  (generally  75  feet),  the  level  is  carried  in,  practically  being  already  formed 
by  the  stope,  with  the  exception  of  a  little  cutting  of  the  roof  to  make  room  for 
the  timbers.  The  ground  stoped  out  is  filled  with  waste  as  soon  as  possible,  as  the 
roof  soon  becomes  heavy  and  the  temporary  supports  put  in  during  stoping  would 
crush  without  filling.  By  this  method  of  stoping  a  large  part  of  the  waste  broken 
is  kept  underground,  serving  the  purpose  of  supporting  tne  roof,  saving  hoisting, 
and  causing  tiie  air  to  circulate  upward  along  the  working  breast  of  the  stopes. 

Reduction  works. — The  reduction  works  consist  of  a  44)-8tamp  mill  and  a  cyanide 
plant  for  treating  the  tailings.  The  milling  process  is  as  follows:  The  ore  from 
the  mine  is  dumped  on  grizzlies,  the  oversize  passing  through  two  9  by  15  inch 
Blake  crushers,  and  thence  with  the  fines  to  storage  bins  of  about  1,000  tons 
capacity.  TuUock  feeders  draw  their  supply  from  these  bins  for  the  40  stamps. 
The  stamps  weigh  850  pounds  each,  ana  drop  6  inches  90  times  per  minute. 
Steel  wire  screens  are  used  of  20  holes  to  the  linear  inch,  No.  24  wire.  The  pump 
is  fed  direct  to  20  Frue  vanners,  equally  divided  between  them.  The  resulting  con- 
centrates are  dumped  upon  a  sand  filter  to  drain,  and  while  still  moist  are  loaded 
in  bulk,  without  sacking,  into  cars  for  shipment  to  the  smelter,  at  present  the  El 
Paso  Smelting  Works.  The  tailings  pass  to  a  Frenier  &  Le  Blanc  sand  pump, 
which  elevates  them  to  settling  tanks,  and  where  the  surplus  water  is  removed 
and  pumped  back  to  be  used  over  again,  while  the  tailings  are  run  in  cars  to  the 
dump. 

Fine  crushing  and  concentration  at  one  operation  on  such  material  as  the  Con- 
gress ore  is  not  a  clean  operation,  but  is  prooably  the  best  process  available,  con- 
sidering the  very  small  supply  of  water.  The  concentrating  percentage  is  in  the 
neighborhood  of  80  on  $16  original  ore,  and  the  greater  part  of  the  loss  is  in  the 
very  fine  slimes.  It  is  quite  probable  that  closer  work  could  be  done  by  hydraulic 
classifying  previous  to  concentration,  but  the  changes  in  the  mill  necessary  to 
introduce  this  in  a  proper  way  would  be  quite  extensive,  as  the  necessary  fall 
between  the  batteries  and  vanners  is  at  present  lacking.  The  rate  of  crushing  is 
100  tons  per  day  or  2^  tons  per  stamp. 

Cyanide  works, — The  tailings  from  the  concentrating  miUs  are  reworked  by  the 
cyanide  process  at  the  rate  of  110  tons  per  day.  The  plant  comprises  a  large 
Brown  mechanical  roaster;  seven  leaching  tanks,  each  26  feet  in  diameter  by  4^ 
feet  deep;  four  solution  tanks  15  feet  in  diameter  by  10  feet  deep,  together  with 
the  necessary  bins,  boilers,  engines,  pumps,  piping,  zinc,  boxes,  etc.,  the  whole 
being  inclosed  in  substantial  corrugated  iron  Duildings  covering  an  area  of  over 
12,000  square  feet.  The  tailings  as  they  come  from  the  concentrating  mill  are 
bedded  and  partially  dried  by  plowing  and  exposure  to  the  sun.  They  are  then 
dumped  into  a  Stedman  pulverizer,  going  thence  by  elevator  to  a  storage  bin,  from 
which  they  run  by  gravity  to  the  self-feeder  of  the  roasting  furnace.  The  furnace 
is  fired  with  California  crude  oil,  using  three  No.  3  Clay  bourne  burners.  Emerg- 
ing from  the  roasting  furnace  thoroughly  desulphurized  and  oxidized,  the  tail- 
ings are  automatically  carried  along  on  a  sheet-iron  cooling  hearth,  passing  under 
a  spray  of  water  to  lay  the  dust  and  assist  in  cooling,  and  thence  go  to  the 
leaching  tanks,  where  the  gold  is  dissolved  and  collected  on  zinc  shavings  in  the 
usual  way. 

Production. — The  gross  production  of  the  mines  to  date  is  iix  the  neighborhood 
of  $5,000,000,  and  notwithstanding  the  fact  that  the  reduction  works  have  been 
continuously  operated  at  full  capacity,  the  development  of  the  mines  has  been 
kejjt  so  far  in  advance  of  stoping  that  there  is  now  more  ore  in  sight  than  at  any 
time  since  the  company  began  operations. 

KING  OF  ARIZONA. 

This  gold-bearing  property,  known  for  a  time  as  the  Gleason,  has  been  trans- 
ferred to  the  King  of  Arizona  Mining  and  Milling  Company,  a  corporation  organ- 
ized under  the  laws  of  the  Territory  of  Arizona,  with  a  capitalization  of  5,000,000 
shares  of  a  par  value  of  $1  each.  This  company  owns  four  full  claims — the  Home- 
stake-,  the  King  of  Arizona,  the  Last  Hope,  and  the  Mucho  Bueno.  The  bound- 
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aries  of  the  district  have  not  yet  been  defined  nor  has  a  name  been  given  to  it, 
bnt  when  it  is  organized  it  will  probably  be  named  the  King  of  Arizona  district. 
This  district  lies  about  35  miles  one  east  of  Castle  Dome  Landing,  on  the  Colorado 
River.  It  is  north  of  the  Gila  River  and  about  48  miles  from  the  Texas  Hill 
Station,  on  the  Southern  Pacific  Railroad.  This  is  the  nearest  station  on  the 
railway.  There  are  several  other  locations  besides  those  conveyed  to  the  King  of 
Arizona. 

The  Homestake  location  covers  the  chief  workings  up  to  this  date.  There  is 
on  this  claim  a  strong  vein  of  gold-bearing  quartz.  This  lode  or  vein  has  three 
well-marked  divisions  or  layers.  On  the  hanging  wall  there  is  a  soft  layer  from 
1  to  3i  inches  wide,  which  averages  about  $2,800  per  ton  in  value.  Next  below 
this  there  is  a  middle  layer  or  body  of  quartz  about  20  inches  thick,  which  will 
average  about  $90  to  $100  per  ton  in  value.  The  remainder  of  the  vein,  so  far  as 
it  is  exposed  by  the  shaft,  averages  about  $24  per  ton.  Test  holes  have  been 
drilled  3  feet  deep  into  the  foot  wall,  and  all  are  m  ore.  The  shaft  by  which  the 
exposure  of  the  nature  of  the  vein  has  been  made  is  200  feet  deep  and  follows  the 
dip  of  the  hanging  wall  a  distance  of  40  feet  easterly  and  30  feet  west&rly.  These 
show  a  continuity  of  vein,  having  the  same  characters  and  values  developed  by  the 
shaft.  The  hill  rises  rapidly  both  east  and  west  of  the  shaft,  so  that  the  heignt  of 
backs  on  the  lode  above  the  drifts  is  greater  than  at  the  shaft.  At  a  point  about 
30  feet  west  of  the  shaft  and  on  a  level  with  the  collar  of  the  shaft  the  vein  has 
been  crosscut  from  wall  to  wall,  showing  it  18  feet  wide  at  that  point.  The  ore 
in  the  crosscut  is  of  about  the  same  grade  as  that  in  the  shaft.  The  croppings 
of  the  vein  may  be  followed  for  some  700  feet  of  the  Homestake  shaft  to  a  sec- 
ond opening,  known  as  '*The  King  of  Arizona  Shaft."  This  shaft  is  about  50 
feet  deep,  and  by  means  of  drill  holes  the  vein  is  shown  to  be  11  feet  in  width 
and  has  an  average  value  of  $10  per  ton.  At  a  jwint  300  feet  east  of  the  Home- 
stake  shaft  a  ttmnel  has  been  made  which  crosscuts  the  vein  160  feet  below  the 
surface.  At  this  point  the  hanging  wall  vein  is  18  inches  wide  and  has  an  aver- 
age value  of  $50  per  ton.  The  tunnel  then  passes  through  80  feet  of  vein  mat- 
ter running  about  $3  i)er  ton,  thence  through  7  feet  of  ore  carrying  $28  per  ton 
to  the  foot  wall.  The  total  distance  from  hanging  wall  to  foot  wall  along  this 
tunnel  is  40  feet.  A  drift  has  been  run  along  the  foot  wall  to  the  Homestake 
shaft  at  a  distance  of  300  feet,  and  the  average  value  of  the  ore  exposed  is  $14 
per  ton. 

At  the  commencement  of  operations,  and  in  order  to  fully  test  the  ores,  2,500 
tons  of  quartz  was  taken  to  a  5-8tamp  mill,  which  the  company  owns,  on  Gila 
River,  a  distance  of  35  miles  south  of  the  mine  and  12  miles  from  l^exas  Hill.  This 
ore  yielded  by  plate  amalgamation  about  $75,000.  The  tailings  were  then  treated 
by  cyanide  and  $80,000  more  extracted,  leaving  in  the  tailings  an  average  of  about 
$1.50  per  ton.  After  repeated  tests  it  was  foimd  tiiat  this  ore  could  be  treated  en 
masse,  after  crushing,  without  running  it  over  the  plates  or  using  amalgamation 
methods.    Accordingly  it  was  decided  to  erect  a  cyaniding  plant  at  the  mine. 

In  February  last  the  company  let  a  contract  for  the  erection  of  a  reduction 
plant,  capable  of  treatmg  100  tons  of  ore  each  twenty-four  hours,  and  for  sinking 
wells  from  which  a  sufficient  water  supply  could  be  obtained.  This  work  has 
b^9n  successfully  prosecuted.  Water  was  found  in  abundance  1,000  feet  below 
the  surface  of  the  groimd  at  a  point  about  4  miles  from  the  mines ;  also  at  another 
point  1,000  feet  below  the  surface  15  miles  distant  from  the  mines.  Pipe  lines 
have  been  laid,  pumps  erected,  and  the  reduction  plant  completed,  and  is  now 
(Augnst  25)  being  tested  and  will  in  all  probability  be  turned  over  to  the  com- 
pany by  the  contractors  about  September  1. 

THE  CROWNED  KINO  MINE. 

The  Crowned  King  is  undoubtedly  one  of  the  most  valuable  gold  mines  in  Ari- 
zona. It  has  been  producing  steadily  for  more  than  ten  years.  It  is  opened  by 
several  tons  on  the  vein,  one  beneath  the  other,  connected  by  winzes  and  shafts. 
The  ore  body  is  regplar  and  continuous  and  of  remarkably  even  value,  although 
occasionaUy  very  nch  •*  strikes  "  are  made.  Within  the  current  year  considerable 
ore  vrss  encountered  that  assayed  as  high  as  $50,000  per  ton.  Few  mines  are  so 
well  situated  for  economical  working.  The  ores  are  reduced  by  a  stamp  mill  and 
concentrators.  A  large  percentage  of  the  values  is  saved  on  the  pjates,  the  con- 
centrates being  shipped  away  to  smelters;  this  much  is  known.  The  product  of 
the  mine  and  the  average  value  of  the  ore  can  not  be  obtained  for  publication, 
a8  the  owners  consistently  refuse  to  furnish  information  on  these  points.  Several 
millions  have  been  produced.  It  is  safe  to  say.  however,  that  the  Crowned  Kin^ 
is  a  magnificent  property.  It  is  situated  in  the  Bradshaw  Mountains,  Yavapai 
County,  about  85  miles  from  Prescott.  . 
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MAMMOTH  COLLINS,  LIMITED. 

This  mine  in  Pinal  County,  a  few  miles  north  of  Oracle,  is  an  imx)ortant  gold 
property.  At  the  date  of  the  reiwrt  for  1897  it  was  lying  idle,  owing  to  a  change 
of  ownership  and  management,  but  it  was  reorganized  in  1898,  and  work  was 
actively  resumed.  In  addition  to  the  Mammoth  Mine  the  coinpany  purchased 
the  Couins  Group,  which  adjoined  the  Mammoth  on  the  west.  There  ore  depos- 
its occur  in  granite,  and  are  marked  by  a  strong  mineralization  of  the  rock 
traceable  through  the  claims  by  excessive  discoloration.  The  soil  is  very  red 
over  the  whole  area.  The  deposits  are  large,  and  very  long  stulls  are  required 
to  span  the  spaces  left  by  stoping.  The  mill  is  located  on  the  San  Pedro  River, 
some  6  or  7  miles  from  the  mine.  Formerly  the  ore  was  hauled  from  the  mine 
to  the  mill  in  large  wagons,  and  water  was  taken  back  by  the  returning  teams. 
Under  the  present  management  all  this  is  changed.  An  automatic  wire  rope 
tramway  has  been  put  up  between  the  mine  and  mill,  and  now  the  ore  is  regu- 
larly transQprted  and  delivered  into  the  bins  of  the  mill  at  a  very  small  cost.  In 
fact  the  weight  of  the  ore  in  the  descending  buckets  furnishes  all  the  power 
necessary,  and  is  also  sufficient  to  take  back  in  a  part  of  the  bucket  a  fuU  water 
supply  for  the  mine.  This  tramway  effects  a  great  saving  of  exi)en8e  per  ton 
and  insures  a  regular  and  fuU  supply  of  ore  at  tne  mill  of  100  tons  or  more  a  day. 

T^e  tailings  which  accumulate  m  large  quantities  on  the  mill  are  now  treated 
with  success  and  profit.  This  plant  has  a  capacity  of  200  tons  a  day.  The 
extraction  is  carried  to  a  high  i)ercentage  of  the  gold  contents.  The  tailings  are 
dug  out  of  the  tanks  and  are  scrai)ed  away  by  mules.  Zinc  shavings  in  iron 
boxes  of  the  usual  form  are  used  to  precipitate  tne  gold  from  the  solution. 

A  large  wood  supply  is  necessary  for  the  boilers  of  the  mill.  Wood  costs  over 
$8  per  cord  delivered  there,  and  the  oak  groves  of  the  Catalinas  at  and  around 
Oracle  are  being  decimated  by  the  wood  contractors.  This  meets  with  regret 
and  opposition,  and  the  Government  has  made  decided  objections  to  this  whole- 
sale destruction  of  the  timber. 

A  plan  has  been  devised  to  utilize  the  water  of  the  Arivaipa  Canyon  by  putting 
in  a  dam,  storing  the  water,  taking  it  out  in  pipes  under  sufficient  pressure  to  nm 
dynamos,  and  to  transmit  the  electrical  energy  to  the  mill  in  sufficient  amount  to 
run  it  and  to  do  all  the  hoisting  and  lighting  at  both  the  mine  and  the  mill.  This 
scheme  seems  to  be  entirely  feasible  and  if  i)erfected  will  make  a  model  plant 
worthy  of  the  beginning  of  the  twentieth  century  mining. 

In  association  with  the  gold  of  this  lode  there  are  at  places  considerable  bunches 
of  galenite,  lead  ore,  massive  in  character  and  sufficient  to  make  shipments  to 
smelting  works.  The  partial  decomposition  of  this  sulphide  ore  gave  Bne  speci- 
mens of  massive  lead  sulphate — anglesite— in  crusts  and  concretionary  layers 
accompanied  by  olivenite  and  by  cerussite  and  wulf enite — the  molybdate  of  lead. 
Of  this  molybdate,  in  large  masses  and  crystalline  bunches,  twelve  tons  of  90  pe^ 
cent  purity  were  shipped  away  in  1898.  This  was  obtained  by  overhauling  the 
waste  dumps  at  the  mme,  and  the  demand  and  the  supply  also  are  now  exhausted. 

LA  FORTUNA  MINE. 

In  the  early  days  of  gold  discovery  in  Califomia,  1848,  when  the  news  reached 
the  gold  miners  of  Sonora,  there  was  a  general  exodus  of  the  able-bodied  men  who 
were  able  to  get  away  northwest  to  the  new  El  Dorado  in  Califomia,  and  the  State 
of  Sonora  contributed  many  men  to  the  mining  population.  They  took  the  old 
road,  which  was  known  as  the  *'  Camina  Real,'  from  Estancia  and  Altar  north- 
westward nearly  parallel  to  the  Gulf,  following  the  mountain  ridge  known  as  the 
Gila  Bange,  just  north  of  our  present  boundary.  The  road  led  to  Yuma,  and  in 
passing  by  the  Gila  Range  they  went  within  a  few  feet  or  yards  of  a  very  modest 
outcrop  of  quartz  which  no  one  seemed  to  consider  of  sufficient  value  to  merit  any 
attention.  That  humble  and  insignificant  quartz  outcrop  is  to-day  the  outcrop 
of  the  great  Fortuna  mine. 

It  is  situated  on  the  westward  slope  and  nearly  at  the  base  of  the  range  of  moun- 
tains called  on  some  of  the  old  maps  the  Gila  Range.  This  trends  northwestwardly 
and  reaches  nearly  to  the  Gila  River  at  the  point  now  known  as  Blaisdell.  The 
railway  in  its  course  to  Yuma  passes  arouna  the  northwest  point  of  this  range. 
Where  the  rocks  are  exposed  at  that  point  they  are  mostly  of  homogeneous  granite, 
of  gray  color  and  weathered  out  at  the  surfaces,  which,  no  we  ver,  are  much  pitted 
as  if  by  decomposition  of  some  soft  substance.  But  beyond  these  low-lying  hills 
of  granite  there  are  big  Outcrops  of  rock  which  to  the  eii)erienced  eye  indicate 
stratified  formations.    They  are  indeed  stratified,  for  the  bulk  of  the  range  south- 
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ward  and  southeastward  is  composed  of  regular  stratified,  laminated,  hard  gneissic 
rock.  I  use  the  word  *  *gneis8ic  "  in  a  very  general  and  comprehensive  sense,  for  you 
can  describe  these  rocks  with  much  more  accuracy  if  you  localize  them  as  mica 
slates  and  homblendic  slates,  with  interiM^lations  of  quartzite  beds,  especially  in 
the  upper  part  of  the  series,  with  green  stains,  supposed  to  be  stains  of  copi)er 
and  decomposition  of  copper  ore,  which  they  prooably  are,  although  there  are 
some  pecuharitiesof  color,  and  some  yellow  colors,  which  indicate  tome  the  pres- 
ence of  some  other  mineral,  possibly  tellurium,  which  by  its  decomposition  has 
given  these  colors.  The  fact  remains,  however,  that  the  bullion  from  the  upper 
I»rt  of  the  vein  contains  more  copper  than  it  now  contains  in  the  lower  levels  of 
the  mine.  The  workings  which  have  been  carried  on  here  have  developed  a  con- 
dition of  things  which  could  not  be  foretold  from  an  inspection  of  the  outcrop. 
The  vein  or  lode  appears  to  be  a  chimney,  not  a  continuous  ore  body  nor  a  con- 
tinuous vein  with  an  ore  body  or  chinmey  or  chute  upon  it.  As  remarked  the 
outcropping  points  indicate  that  there  is  no  very  great  longitudinal  extension  of 
this  ore. 

The  vein  is  remarkable,  first,  in  this  limited  outcrop ;  second,  in  its  continuitjr  in 
depth,  its  continued  and  satisfactory  richness,  and  the  promise  it  gives  of  enrich- 
ment by  further  veins  dipping  into  it  on  the  foot-wall  sides. 

Some  facts  in  regard  to  the  product  or  yield :  The  ore  paid  from  the  surface. 
The  product  or  ore  extracted  up  to  the  time  has  been  about  80  tons  per  day,  which 
is  sent  to  the  20-stamp  mill,  each  stamp  of  which  crushes  about  4  tons  in  twenty- 
four  hours.  The  extraction  is  chiefly  and  largely  by  power  drills.  A  force  of  80 
men  is  employed  by  this  mine  and  mill.  The  greater  part  of  the  labor  under- 
ground and  mining  is  done  by  compressed  air.  The  lode,  I  was  told,  was  6  to  15 
feet  wide.  This  large  space  permits  the  use  of  power  diills  to  great  advantage. 
In  the  material  hoisted  there  are  fragments  of  tne  wall  rocks,  some  of  which  are 
thrown  out,  but  many  pieces  pass  through  the  mill.  They  would  prefer  to  reject 
most  of  this  wall  rock,  but  it  would  take  more  time  and  expense  than  it  does  to 
mill  it,  and  there  is  a  chance  of  some  of  it  containing  gold.  From  these  80  tons  of 
rock  crushed  daily  the  average  product  is  perhaps  $48,000  worth  of  gold  per  month. 
Some  months  they  have  produced  as  high  as  $90,000. 

In  the  region  of  the  Fortuna  Mine  the  formations  appear  to  be  wholly  of  mica 
slate  and  hornblende  slate,  with  some  arenaceous  layers  like  old  micaceous  sand- 
stone and  quartzites.  The  mine  is  surrounded  by  black  homblendic  slates  and 
mica  slates,  dipping  southward  and  south  westward  at  an  angle  of  about  45  degrees, 
and  these  slates  are  very  evenly  laminated,  ridge  after  ridge.  There  is  apparently 
a  continuous  body  stretching  to  a  distance  of  2  or  3  miles,  and  showing  a  tnickness 
at  right  angles  to  the  stratification  of  no  less  than  6,000  or  8,000  or  perhaps  10,000 
feet,  and  there  is  no  evidence  whatever  of  plication.  The  stratification  is  flat 
and  as  regular  as  the  leaves  of  a  book.  Usually  we  detect  more  or  less  plication  or 
folding  in  such  a  section,  but  there  is  no  evidence  of  any  folding  whatever  in  this 
series.  There  is,  however,  a  great  difference  in  the  composition  of  the  layers  of 
these  rocky  ridges,  now  all  turned  black  upon  the  surf  ace— a  condition  of  coloring 
which  seems  to  attend  all  the  rock  outcrops  along  the  lower  Colorado,  and  the 
origin  of  which,  though  discussed  by  Humboldt  after  noting  similar  blackening  of 
the  rocks  along  the  Onnoco,  has  not  yet  been  satisfactorily  explained.  This  general 
blackening  of  the  surface  hides  the  changes  of  comiwsition,  which  may  be  noted 
by  carefuTand  close  inspection. 

In  some  places  homblendic  slates  are  more  developed  than  the  mica  slate,  and 
at  others  the  micaceous  schistose  characters  predominate  and  are  accompanied 
by  layers  of  quartzite  interleaved  and  3  or  4  reet  in  thickness,  sometimes  3  or  4 
inches,  and  some  foliated  quartz  having  little  films  of  mica  in  it.  These  quartz 
beds  are  members  of  the  series,  but  have  been  located  as  ledges,  and,  it  is  claimed, 
are  gold  bearing.  The  quartz  has  little  or  no  resemblance  to  vein  quartz,  and  yet 
at  several  points  in  the  outcrop  there  are  stains  of  green  color,  apparently  from 
the  decomposition  of  ore  like  that  which  has  given  green  stains  to  the  croppings 
of  the  Fortuna 

Several  dike-like  seams  or  veins  of  white  albite  or  soda  feldspar  cut  directly 
across  the  bedding  of  the  mica-slate  series.  These  feldspathic  dikes  do  not 
appear  to  have  any  relation  to  the  ore-bearing  vein  or  lode  of  the  Fortuna,  These 
dikes  are  extremely  irregular  and  appear  to  have  filled  cross  fractures  or  breaks 
of  the  regular  strata. 

Coarse  granite  was  noted  at  the  northern  point  of  the  Gila  range,  aloto^  the 
railroad,  but  no  evidences  were  found  of  the  existence  of  stratified  Paleozoic  or 
secondary  rocks.    The  mica-slates  series  referred  to  i»the  Huronian  or  Archaean. 
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VXJLTURE  MINE. 

This  well-known  gold  mine  is  one  of  the  oldest  in  the  Territory.  Its  fame  in 
early  days  was  based  upon  its  great  production  of  the  yellow  metal  and  the 
difficulties  under  which  the  gold  was  obtained.  Some  or  the  greatest  of  these 
obstacles  were  the  absence  of  water  and  the  presence  of  the  savage  Apaches 
and  the  distance  from  civilization  and  supplies.  Sold  originally  by  Weaver  for 
an  old  pipe,  it  repaid  the  purchasers  by  millions  of  dollaa^'  worth  of  precious 
metal.  Without  banks  upon  which  to  issue  checks  to  pay  the  men  and  without 
means  of  transporting  coin  to  meet  the  pay  rolls,  the  ingots  of  gold  were  chopped 
up  with  hatchets  and  chisels  and  distributed  to  the  men  in  liquidation  of  their 
wages.  Yet  the  property  has  seen  dark  days,  and  has  at  intervals  stxx>d  idle, 
while  not  one  of  the  shafts  had  been  sunk  much  more  than  800  feet.  A  victim 
of  extravagant  valuations  and  promises  based  upon  its  past  record  and  of  stock 
jobbing  exploitations,  the  proper  working  and  development  of  the  property  have 
been  neglected. 

The  vein  at  the  surface  was  divided  up  into  parallel  layers,  which  were  more 
or  less  broken  over  and  dislocated.  These  triflmg  displacements  were  sufficient 
to  frighten  some  of  the  weak-kneed  grass-root  miners,  and  gave  rise  to  the  falla- 
cious saying  in  California  that  the  '*  veins  in  Arizona  had  no  roots."  But  these 
little  breaks  have  been  passed  and  only  serve  to  show  the  great  breadth  of  the  lode 
and  to  indicate  the  best  position  for  more  extensive  and  deeper  work.  Instead  of 
some  400  feet  in  depth,  as  now,  a  shaft  should  be  put  down  1,200  feet  or  more, 
with  projier  drifts  and  connections  with  another  shaft  farther  west.  The  prop- 
erty cnanged  hands  early  in  the  year  1898,  and  it  is  hoped  .wiU  now  be  worked 
upon  its  merits.  It  is  understood  that  the  cyanide  plant  erected  upon  the  banks 
of  tailings  vielded  a  profit  of  $75,000.  This  mine  produced  in  its  early  history 
upwards  of  four  millions  of  dollars,  and  it  is  believed  that  under  modem  methods 
of  development  and  working  it  will  be  a  great  producer  for  many  years. 

SEXTON  LODE. 

This  quartz  lode,  also  known  as  the  Leviathan  and  as  Staunton's,  is  in  the 
Weaver  district,  Yavapai  County,  about  25  miles  from  the  Vulture,  and  is  now  well 
known  for  its  great  extent  and  prominence,  though  explorations  upon  at  least  a 
a  part  of  it  have  failed  to  show  sufficient  value  to  justify  working.  It  remains 
to-day  in  nearly  the  same  condition,  save  the  prospect  holes  and  cuts,  in  which  it 
was  left  by  Sexton.  The  discovery  of  this  ledge  appears  to  have  been  made  in 
1870  or  1871.  It  was  announced  in  Raymond's  rejwrt  for  1872.  The  location  was 
probably  made  by  Mr.  Sexton  while  he  was  engaged  at  the  Vulture.  The  domi- 
nance of  the  Apaches  in  that  section  will  account  for  the  slowness  with  which 
the  region  was  prospected.  When  Sexton  left  the  Vulture  he  put  Staunton — Lord 
Staunton — in  cnarge.  Staunton  did  the  assessment  work  for  some  years,  and,  as 
presumably  remittances  to  cover  the  costs  were  not  regularly  made,  he  relocated 
the  ground  in  his  own  name.  It  is  what  is  called  a  blanket  ledge.  The  size  of  the 
lode  and  the  quantity  of  quartz  exposed  are  enormous.  The  quartz  lies  upon  the 
northern  slox>e  of  the  hill  and  practically  forms  the  surface  of  the  hiU.  It  extends 
to  the  crest  of  the  hill  and  there  outcrops  in  a  continuous  ledffe,  broken  down 
into  a  confused  mass  of  great  blocks  of  white  quartz.  Considerable  development 
has  been  had  on  this  mine  within  the  past  few  years.  The  ledge  has  straightened 
up,  and  such  values  have  been  found  as  is  believed  will  make  it  profitable  to  work 
the  property. 

Lone  Pine  Group,  Yavapai  County. 

This  group  of  gold-bearing  claims  is  situated  about  9  miles  south  of  Prescott,  in 
the  Hassayampa  mining  district.  There  are  eleven  claims,  named  Robert  Emmett, 
Pamell,  White  Hawk,  Black  Hawk,  Lone  Pine,  Greyhound,  Polar  Star,  Reindeer, 
Blue  Bird,  Red  Bird,  and  Black  Oak.  In  connection  with  these  a  mUl  site  was 
located  on  the  Hassayampa  River.  The  veins  on  these  claims  are  described  as 
formed  chiefly  of  quartz  carrying  free  gold  above  the  water  line  and  auriferous 
sulphides  below.  The  most  prominent  outcrop  is  upon  the  Blue  Bird  and  the 
Red  Bird  claims.  The  principal  development  work  has  been  upon  the  Greyhound, 
and  consists  of  the  main  tunnel,  250  feet  in  length.  This  tunnel  follows  the  vein 
out  of' the  Greyhound  into  the  Red  Bird  claim.  At  30  feet  from  the  mouth  of  the 
tunnel  there  is  a  crosscut  30  feet  to  the  westward  and  20  feet  to  the  eastward.  It 
is  claimed  that  this  crosscut  shows  vein  matter  for  a  distance  of  50  feet.  Another 
crosscut,  85  feet  beyond  the  first,  also  shows  vein  matter  40  feet  thick.  The  last 
100  feet  of  the  tunnel  is  in  broken  ground.    On  the  Pamell  claim  there  is  an  open 
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cut  showing  a  2^foot  vein.  On  the  Black  Hawk  a  tunnel  follows  the  veins  for 
130  feet.  Many  of  the  open  cuts  and  pits  along  the  several  veins  indicate  their 
extent  and  valne. 

Wood  consisting  of  pine,  oak,  and  junix)er  can  be  had  from  the  neighboring 
mountains.  Water  for  domestic  purposes  is  obtained  on  the  claims,  while  an 
abundance  for  milling  purposes  can  be  had  from  the  Hassayampa,  near  by.  (Con- 
densed from  the  statement  by  O'Boyle). 

Commodore  Group. 

Weaver  district  (Martinez),  Yavai)ai  County,  comprising  the  claims  known  as 
the  Anaconda,  Leora,  and  Oversight  gold-beaiing  loaes.  Ore  refractory,  valued 
at  $35  to  $40  per  ton.  A  shaft  15  leet  deep  has  been  sunk  on  the  Anaconda  and  one 
of  117  feet  and  another  of  135  feet  on  the  othe.  claims.    Drifts,  70  feet. 

JOHNSON  MINE,  STANTON. 

This  mine,  opened  upon  the  great  quartz  vein  which  appears  to  have  been  the 
feeder  of  the  enormously  rich  placer  deiK)sits  of  Weaver  and  Rich  Hill,  was  worked 
for  many  years  by  the  hemut  Johnson,  whose  bones  now  lie  buried  under  an 
immense  wall  of  the  lode  from  which  he  was  stoping  ore.  He  kept  two  or  more 
arrastras  at  work  on  selected  high-grade,  free-gold  quartz.  The  vein  lies  quite 
flat  or  at  a  low  inclination,  so  that  one  may  get  about  on  the  foot  wall  without  the 
aid  of  ladders.  But  this  inclination,  is  variable.  There  are  several  tunnels  upon 
the  property.  In  some  places  large  branches  of  massive  galena  are  found  in  the 
vein.  Ck>ar8e  gold  is  not  uncommon,  but  is  found  in  pockets  and  bunches,  while 
the  surrounding  quartz  is  nearly  barren.  A  specimen  of  **  spike  gold,"  valued  at 
^,  was  obtained  by  me  some  years  before  the  death  of  Johnson  by  purchase 
from  Stanton.  Showing  it  afterwards  to  Johnson,  he  recognized  it  as  one  of  the 
specimens  he  had  taken  from  his  vein.  There  seems  little  reason  to  doubt  that 
this  vein  and  the  ^'Lieviathan''  of  Stanton  are  one  and  the  same,  and  that  it 
extends  over  the  summit  of  Rich  Hill.  The  gold  no  doubt  occurs  in  coarse 
masses  in  pockets,  with  the  intervening  portions  of  quartz  quite  barren. 

At  the  time  of  the  opening  of  the  mine  by  Mr.  T.  A.  Coulee  the  tunnel  was 
reported  to  be  200  feet  long.  The  vein  measured  6  feet  between  walls  and  carried 
from  li  to  8  feet  of  sulphureted  pyritic  ore  and  the  balance  of  the  vein  free 
milliniB^  quartz,  valued  at  from  $8  to  $10  per  ton.  The  Johnson  mine  is  now  bein&[ 
extensively  developed  by  experienced  miners,  and  it  bids  fair  to  become  one  ckc 
the  ^reat  gold  mines  of  the  Territory. 

Free  Oold  Group,  Yuma. 

In  the  Chocolate  Mountains  of  Tuma  County,  6  miles  easterly  from  the  Colorado 
River  and  Nortons  Landing,  about  6  miles  northerly,  as  the  crow  flies,  from  the 
Old  Clip  Landing,  and  60  miles  northerly  from  Yuma,  is  situate  the  Free  Gold 
groap  of  mining  claims.  The  country  formation  is  of  porphyry,  quartzite,  and 
granite,  through  which  the  ledge  has  its  way  in  a  northeasterl^r  and  southwesterly 
direction,  defined  for  8,500  feet  on  this  group.  The  group  consists  of  the  Renown, 
Qaien  Sabe,  Little  Mint,  Cashier,  Hidden  Treasure,  Mis^g  Link,  Celestina,  Free 
Gold,  Arastra,  Siwash,  Rio  Vista,  and  Skookum  claims,  but  the  development  is 
principally  done  on  the  Free  Gold,  located  on  a  horseshoe-shaped  basaltic  jwrphyry 
xnonzitain.  Through  the  hills  of  this  mountain,  and  two  lesser  spurs  of  porphyry, 
a  fruitful  green-granite  belt  cuts,  on  a  northeast  and  southwest  strike ;  about 
midway  of  this  belt  is  situate  the  (quartz  vein  of  the  Free  Gold  claim,  and  240  feet 
above  the  base  of  the  mountain  is  the  main  worMng  shaft.  From  the  collar  of 
the  shaft  to  the  ore  platform  is  an  elevation  of  140  feet,  and  a  distance  by  skid  way 
of  280  feet  to  where  ore  is  delivered,  the  car  being  handled  by  whim  hoist  cable. 

The  development  of  this  claim  consists  of  209  feet  of  shafting,  222  feet  of  drifting, 
and  75  feet  of  tunneling.  The  working  shaft  has  a  depth  of  180  feet,  with  north 
drift  at  the  bottom,  27  feet  in  ore.  At  the  75-foot  level  there  is  a  north  drift  125 
feet  in  length,  and  100  feet  of  the  No.  1  ore  chute  on  this  drift  is  stoped  to  the 
surface.  The  average  thickness  of  the  pay  streak  is  16  inches,  while  the  whole 
vein,  all  carrying  more  or  less  gold,  is  2  feet  in  width.  The  south  drift  at  the 
75-f 66t  level  is  70  feet  long,  and  ore  chute  No.  2  was  struck  40  feet  from  the  shaft. 
No  stoping  of  account  has  been  done  here.  In  the  north  drift,  the  heading  at  125 
feet  from  the  shaft  is  just  entering  ore  chute  No.  8.  This  chute  is  proven  hj  shafts 
and  cuts  and  by  visible  gold' in  outcrop  for  150  feet  in  length.  This  is  virgin  terri- 
tory.   A  tunnel  100  feet  south  from  the  working  shaft  is  75  feet  long,  and  is  all  in 
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ore  chute.  No.  2  showing  a  thickness  of  from  8  to  20  inches  of  $80  rock.  Thus 
there  are  three  well-defined  ore  chntes,  with  from  40  to  60  feet  of  semibarren  gronnd, 
save  occasional  pockets  of  rich  ore  intervening.  The  vein  is  from  2  to  5  feet  thick, 
with  small  walls,  and  gonge  casing  on  both  foot  and  hanging.  The  ledge  dips 
from  horizontal  80°  to  the  east,  and  may  be  clearly  definea,  m  place,  for  1,000 
feet.    The  average  thickness  on  the  surface  is  1  foot. 

Copper  occurs  rarely  as  a  pyrites  and  cuprite ;  silver  lead,  infrequently,  as 
galenite ;  and  iron  pyrites,  at  times  in  nuggets  and  kidneys,  and  disseminated  in 
cubes  and  flakes  through  the  quartz.  These,  with  brown  hematite,  high  in  gold 
values,  constitute  the  concentrating  factor. 

The  ground  stoped  is  fairly  timbered,  and  is  fitted  with  a  man  ladder  and  skid- 
ways.  In  the  drifts  is  iron  strap  tracking  and  gunboats  for  buckets  underground. 
Improvement*  on  the  surface  mclude  a  blacksmith  shop  near  the  shaft,  a  Davis 
patent  automatic  horse-whim  hoist,  with  200  feet  of  five-eighths  steel  cable  and 

2  steel  buckets  of  800  pounds  capacity.  There  is  a  skidway  track  to  the  ore 
platform  on  an  incline  or  35°,  and  a  wagon  road  over  wash  and  mesa  a  distance  of 
6  miles,  connecting  mine  and  mill,  over  which  four  good  horses  or  mules  will  hanl 

3  tons  both  ways. 

On  a  point  or  mesa,  on  the  county  wagon  road,  is  erected  a  modem  5-stamp  mill, 
with  narrow  mortar,  850  pound  stamps,  inside  plates,  4  by  12  feet  silver-plated 
copper  amalgamating  apron  plate,  6-foot  canvas  belt  springer  concentrator. 
Blake  rock  crusher  with  self-feeder.    A  steam  plant  of  sufficient  capacity  furnishes 

Sower.    Wells  80  feet  deep  furnish  an  ample  supply  of  water,  and  an  additional 
ow  can  be  secured  by  driving  the  wells  deeper. 

The  ores  of  the  Free  Gold  claim  and  group  are  essentially  free  milling,  wire, 
shot,  and  flake  gold,  spooning  freely  from  clean-grit,  blue-wnite,  friable  quartz. 
The  freest  spoonings  are  from  honeycomb  quartz,  and  the  highest  values  are 
held  in  a  brown  hematite  that  gives  from  2  to  80  ounces  of  gold  per  ton.  A  low 
percentage  of  yellow-colored  iron  pyrites  is  found,  which  is  ricn  in  gold.  The 
rock  will  plate,  under  a  competent  mill  man,  60  per  cent  of  its  assay  value,  and 
an  average  mill  rock  of  $80  per  ton  can  be  mined.  In  coniunction  with  the 
cyanide  process,  85  to  95  per  cent  of  the  assay  values  shoula  be  saved.  The 
favorable  iron  matrix,  holding  the  ^old  fiine  and  free,  renders  this  a  premium 
cyaniding  proposition;  the  lead  contained  in  the  ores  is  in  too  minute  a  quantity 
to  be  considered,  and  it  has  been  practically  demonstrated  that  when  copper 
compounds  exist  in  a  state  physically  hard,  the  cyanide  solution  does  not  act  on 
them,  and  there  are  no  other  refractory  minerals  in  the  ore. 

The  vein  is  a  true  fissure  vein  in  every  particular,  and  there  is  a  clear  improve- 
ment in  the  thickness  of  the  pay  streak  and  in  the  gold  values — ^not  in  occasional 
swells,  but  steadily  and  peculiarly  regular  from  the  surface  to  the  lowest  levels. 

Veins  on  the  San  Francisco  River. 

A  group  of  gold-bearing  veins  on  the  right  bank  of  the  river  some  distance 
above  the  placers  gave  promise  of  profitable  working,  especially  as  the  water  of 
the  river  was  abundant  for  milling  purposes  and  the  conditions  were  favorable 
for  cheap  working. 

In  March,  1898,  it  was  reported  that  the  Evans- Vanhecke  Gold  Comi)any  was 
running  a  30-8tamp  mill  regularly  on  ores  from  the  veins  in  the  district,  and  that 
it  was  the  intention  to  increase  the  plant  by  the  addition  of  30  more  stamps. 

ROCHESTER  GROUP  OP  GOLD  CLAIMS,  CARIBI  DISTRICT. 

The  following  memorandum  notes  were  made  during  an  inspection  in  1896, 
since  when  much  work  has  been  done  on  each  of  the  claims: 

Great  Eastern. — Quartz  ledge  trends  north  50°  east,  dips  easterly  TO"*  and  75*. 
A  white  quartz  at  croppings.  Has  the  appearance  of  quartz  which  often  car- 
ries coarse  gold.  Pit  about  25  feet  deep.  Vein  over  all  about  48  inches  wide. 
Sixteen  inches  of  quartz  on  the  hanging  wall  and  12  inches  on  the  foot.  Walls 
soft  and  clay  like;  color,  light  gray.    Some  galena  seen. 

Grand  Central. — About  1,000  feet  higher  than  the  camp  on  the  west  side  of  the 
mountain.  Red  and  gray  volcanic  or  plutonic  rocks  iwrphyritic.  A  **  blind 
ledge ''  almost  in  the  midst  of  a  large  amount  of  blue  clay  and  decomposed,  por- 
phyry. When  oxidized  the  iron  oxide  becomes  ochery  yeUow.  This  lode  shows 
free  gold.  Course  of  vein  is  north  30°  to  40^  west,  dip  southeast  at  angle  of  46" 
to  60  .  A  shaft  was  about  100  feet  deep.  The  clay  at  the  bottom  quite  damp. 
Thiclmess  varies,  at  one  place  4  feet.  Advised  cross  cutting  to  the  west.  Some 
80  to  40  tons  out  on  bank. 
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Grand  Mogul. — Several  ledges  and  spurs,  on  a  narrow  ridge  between  two 
gulches  or  arroyos.  Rock  is  red  porphyry.  Little  or  nothing  done  on  the  crop- 
ping.   A  tunnel  started  below  them. 

Little  Buckhom. — ^A  bulging  vein.  Trend  north  30°  west,  south  80°  east.  Dip 
east.    From  18  to  24  inches  wide. 

Biq  BuckJwnti — On  the  top  of  a  rid^e.  A  quartz  vein  trending  north  40°  west. 
Dip  is  easterly  75*  to  80°.  Fine  **nbbon"  quartz.  Walls  have  a  soft  gouge. 
There  are  some  stains  of  copper.    This  vein  can  be  cheaply  mined. 

Azure  Kino  Group. 

The  Azure  King  group  of  six  mining  claims  in  a  solid  block,  and  consisting  of 
the  Azure  King,  Azure  Queen,  Azure  Prince,  Azure  Chief,  Copjjer  Glance,  and 
Casheer,  is  situate  20  miles  north  from  the  town  of  Yuma,  opposite  the  Picacho 
Kold  mining  district  of  San  Diego  County,  Cal.,  and  three-fourths  of  a  mile 
from  the  Colorado  River  and  steamer  landing.  The  country  formation  is  of 
porphyry,  slate,  and  quartzite,  through  which  the  ledge  has  its  way  in  a  north- 
westerly and  southeasterly  direction  across  the  country  rock  and  striata,  strongly 
in  place.  The  vein  matter  is  of  talcose  schist  and  soft  blue  slate,  with  a  gangue 
of  white  quartz  between  smooth  ^ouge  cased  walls,  with  **  slicken  sides"  mark- 
ings to  the  greatest  depth  of  workmgs,  and  holding  a  thickness  of  vein  from  2  to 
15  feet  and  a  pay  gangue  from  20  inches  to  10  feet  thick.  Development  consists 
of  numerous  shafts  along  the  line  of  vein  from  20  to  80  feet  deep,  which,  without 
crop,  and  where  the  lode  cuts  across  the  canyons,  clearly  defines  the  vein  7,500 
feet  in  length.    To  the  30-foot  level  in  five  shafts  the  ore  is  in  body  and  lar^e 

ektches.  Below  this  level,  as  shown  in  two  80-foot  shafts,  the  ore  occurs  in 
dnevs  and  bunches,  the  vein  between  smooth  walls  with  a  dip  of  80"  from  hori- 
zontal to  west. 

The  ore  occurs  as  a  chalcocite  (copper  glance) ,  cuprite  (red  copper  oidde) , 
malachite  and  azurite  (green  and  blue  carbonates) ,  and  generously  or  chrysolla 
(a  hydrous  silicate  of  copper).  No  antimony  or  arsenic  is  found,  thus  assuring 
a  premium  quality  of  copper  of  great  tenacity  and  ductility,  suitable  for  the 
manufacture  of  electrical  appliances  and  other  high-^ade  metal  fabrics. 

There  are  numerous  parallel  lateral  feeders  and  strmgers  of  clean  ore,  dipping 
and  tending  toward  the  mother  vein.  These  feeders  are  strongly  mineralizea 
and  are  characteristic  of  the  veins  through  their  entire  len^h.  The  intervening 
country  rock  for  a  width  of  from  50  to  150  feet  is  stained  with  copper  oxides  and 
silicates  from  these  and  lesser  interlacing  veinlets  of  ore. 

In  addition  to  the  regular  northwest  and  southeast  veins,  there  are  two  parallel 
north  and  south  cross  veins  highly  mineralized  with  cuprite  and  chalcocite. 
Cross  vein  No.  1  cleaves  its  way  through  the  Copper  Glance  claim,  outcropping  in 
a  saddle  between  the  highest  mountain  peaks  m  the  district,  showing  a  4-foot 
width  of  vein,  thus  furnishing  sujierior  tunnel  sites  to  be  run  as  an  adit,  with 
and  on  the  vein,  gaining  1  foot  in  depth  to  each  2  feet  of  drives,  and  a  depth 
where  the  two  veins  intersect  of  about  260  feet  from  surface. 

Tlie  assays  of  ore  as  found  give :  Crude  hand  assorted — No.  1,  gold  $47.50,  silver 
20  ounces,  copper  30  per  cent ;  No.  2,  gold  $22,  silver  14  ounces,  copper  18  per  cent. 
The  ore  in  place  as  it  came  from  the  mine,  unassorted,  gave  return  of  gold  $6, 
silver  4  ounces,  copper  10  i)er  cent.  If  not  treated  on  the  ground  by  concentrating, 
the  ore  can  be  hand  assorted  to  25  per  cent  of  copper.  This  was  the  method 
employed  at  an  early  day  when  these  claims  were  first  worked,  and  the  ore  shipped 
to  S-wansea,  England,  by  way  of  river  and  Gulf  of  California.  It  is  a  straight 
gUiceous  ore. 

There  are  two  mill  sites  connected  with  the  Azure  King  group,  one  on  the  bank 
of  the  Colorado,  thus  affording  a  navigable  river  outlet ;  the  proximity  of  the 
group  to  the  river  and  to  Picacho,  just  across  the  river,  which  has  a  daily  stage  and 
United  States  mail  from  Tuma, also  affording  exceptional  accessibility.  (Yuma 
Sun,  Vol.  m.  No.  38,  December  23,  1898.) 

GK)LD  Placer  Deposits. 


Papagueria. — The  wide  extent  of  country  lying  to  the  west  and  south  of  the 
Tucson  Mountains,  especially  the  repon  south  of  the  Southern  Pacific  Railroad  to 
and  even  beyond  the  Doundarv  line,  is  inhabited  largely  by  the  Papago  Indians  and 
is  known  as  Papagueria.  It  nas  long  been  known  as  a  region  of  placer  gold,  and 
the  Papagoes  have  taken  out  from  their  waterless  placer  deposits  a  large  amount 
of  gold  by  "  dry  washing."    As  early  as  1875  Governor  McCormick  reported  that 
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these  Indians  had  for  years  bronght  more  or  less  of  gold  dust  to  the  Tucson  mer- 
chants, and  that  in  one  month  of  that  year  one  firm  purchased  over  ^,000  worth  of 
gold  from  them. 

Horseshoe  Basin  placers, — The  gold-bearing  gravel  deposits  of  this  name  are 
upon  the  southeastern  flank  of  a  spur  of  the  Quijotoa  Mountains  and  have  been 
known  and  worked  for  a  century  or  much  longer  by  the  Indians.  It  is  probable 
that  these  placers  were  one,  at  least,  of  the  sources  of  gold  brought  in  by  the  Papa- 
goes  and  they  may  have  been  the  main  source.  The  following  estimate  of  the 
amount  of  gold  annually  produced  by  the  Indians  is  from  a  letter  received  from 
Mr.  W.  F.  Day,  January,  1899 : 

"  The  placer  mine  in  the  near  vicinity  of  Quijotoa  worked  by  the  Papagoes  in 
their  crude  way  are  producing  annually  between  $6,000  and  $7,000  worth  of  ^old.* 

The  placers  are  extensive,  and  no  doubt  machinery  will  someday  be  apphed  to 
work  the  ground  on  a  large  scale,  thus  creating  an  important  industry  for  Pima 
County. 

TEMPLE  BAE  MINING  COMPANY. 

Location  on  the  banks  of  the  Colorado  River,  in  Mohave  County,  about  100  nulee 
above  the  Needles.  A  French  company  under  the  general  management  of  Cap- 
tain Delmar.  In  September,  1895,  the  late  **  Dan  de  Quille,"  wrote  of  the  Temple 
Bar  enterprise  as  follows : 

"  Mininq  on  the  Colorado. — The  altitude  at  the  mouth  of  the  Rio  Virgin  is  only 
500  feet  above  the  sea  level.  The  Colorado  at  the  mouth  of  the  Rio  Virgin  is 
approached  by  a  low  bottom  land.  It  is  on  this  part  of  the  Colorado,  on  the  Nevada 
mde,  that  the  Temple  Bar  Mining  Company  is  operating  in  a  novel  way.  They 
own  a  big  bar  on  the  river,  the  gravel  in  which  yields  from  60  cents  to  $1.26  per 
cubic  yard.  (Another  account  gives  the  average  as  20  cents  a  cubic  yard.)  To 
work  this  bar  two  big  barges  have  been  constructed,  between  which  revolves  a 
monster  wheel,  by  means  of  which  water  is  raised  to  the  height  of  250  feet,  and 
forced  through  nozzles  that  play  heavy  streams  upon  the  aiurfferous  CTavel.  By 
this  device  it  is  expected  that  3,000  yards  of  this  gravel  can  be  washed  in  a  day. 
At  this  rate  it  will  require  many  years  to  work  out  the  bar." 

The  company  expected  to  begin  washing  on  the  15th  instant  and  are  now  prob- 
ably in  full  blast.  The  Temple  Bar  Company  have  a  fine  location.  Their  claim 
is  situated  just  below  the  mouth  of  the  Grand  Canyon,  where  the  gold,  rushed 
down  through  the  great  rocky  gorges  above,  would  find  lodgment  in  the  flat  shore 
of  the  Nevada  side  of  the  river.  Above  the  Grand  Canyon  is  Marble  Canyon,  and 
about  the  first  place  where  fine  gold  can  settle  is  whore  this  comi)any  are  at  work, 
which  is  about  10  miles  above  the  mouth  of  the  Rioville  River,  a  small  stream  a 
short  distance  above  the  mouth  of  the  Rio  Virgin. 

GREATERYILLE  PINCERS. 

The  Greaterville  Placers,  in  Pima  County,  about  40  miles  from  Tucson,  are  on 
the  eastern  slope  of  the  Santa  Rita  Mountains,  about  3  miles  south  of  Rosemont. 
They  are  nearly  opposite  the  high  peak  of  the  range  known  as  **  Old  Baldy  "  and  as 
Wrightsons  Peak,  which  reaches  an  altitude  of  10,000  feet.  The  placers  are  about 
5,000  feet  above  tide  in  their  higher  portions,  this  being  the  height  of  the  upper 
ridges  of  cemented  debris  flanking  the  central  mountain  mass.  Several  dry  creeks 
or  gulches  here  take  their  rise  and  slope  gradually  away  into  the  broad  vidley 
beyond.  The  chief  valleys  or  dry  gulches,  which  mark  the  flow  of  ancient  streams 
or  brooks  of  considerable  volume,  and  which  even  now  are  occasionally  flooded 
by  heavy  rains,  are  known  as  Hughes  Canyon,  Fish  Canyon,  Sawmill  Canyon. 
Gardner  Canyon,  Chispa  Gulch,  and  Left  Fork  Canyon.  The  general  descent  is 
to  the  southeast.  All  these  and  the  tributary  gulches  are  more  or  less  gold  bear- 
ing. These  placers  have  been  worked  for  many  years.  They  were  described  by 
Colonel  Black  in  1890.  (Arizona,  the  Land  of  S  mshine  and  Silver,  etc. ,  J.  A.  Black, 
commissioner  of  immigration. )  He  states  that  the  placer  mining  there  had  been 
found  profitable  for  fifteen  years,  though  conducted  in  a  very  crude  way.  The 
town  of  Greaterville  had  at  that  time  about  150  inhabitants.  Placer  gold  has 
been  foimd  almost  everywhere.  The  gravels  and  sands  of  the  beds  of  these  dry 
gulches  or  dead  streams  are  charged  with  placer  gold  in  little  i>ellets  and  grains 
and  even  in  nuggets  weighing  ounces.  Mr.  Anderson,  an  old  resident  of  Greater- 
ville, has  seen  many  which  weighed  from  3  to  4  ounces,  and  one  nugget  from 
Chispa  Gulch  sold  for  $750.  This  gold  is  not  confined  alone  to  the  l^ds  of  the 
gulches,  but  may  be  found  higher  up  in  the  sides  of  the  mesas  and  even  in  the 
cemented  d6bris  of  the  higher  edge  of  the  slope.    The  drainage  must  f  ormeVly 
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have  been  in  great  force  and  volume  from  the  high  mountain,  as  everywhere 
around  the  ranges  of  Arizona,  to  have  formed  such  extensive  marginal  slopes,  since 
cut  into  by  more  modem  and  constant  floods.  We  here,  too,  have  the  phenomenal 
condition  of  canyons  conmiencing  on  the  eastern  side  of  the  main  ridge  of  the 
uiountains  and  extending  westward  through  the  higher  and  seemingly  the  harder 
and  more  resisting  parts  of  the  range,  as,  for  example,  the  Box  Canyon.  This 
he£^  or  commences  at  the  upper  edge  of  the  gravelly  slope  of  the  eastern  flank  of 
the  mountains  and  cuts  directly  through  the  whole  range  to  the  Santa  Rita  Val- 
ley on  the  west.  For  a  great  part  of  the  distance  it  is  between  high,  solid  walls  of 
granite  and  quartzite,and  it  hardly  seems  possible  that  the  gorge  is  wholly  one  of 
erosion.  Analogous  conditions  are  found  in  the  mountain  ranges  west  or  the  El 
Grupo  or  San  Joaquin  rancho,  in  Sonora,  where  the  entire  range  is  cut  through, 
the  eastern  valley  draining  into  the  western  toward  El  Plomo. 

The  placers  or  Greaterville  have  the  reputation  of  having  contributed  some 
millions  of  dollars  in  value  in  gold  to  the  mineral  production  of  Arizona.  No  reli- 
able statistics  have  been  kept.  Formerly  hundreds  of  placer  miners  or  gold  wash- 
ers were  at  work  where  ten  are  found  now.  The  first  to  arrive  secured  tne  richest 
deposits,  and  gradually  the  yield  "per  man  per  day  has  diminished  until  now  the 

Slacers  are  regarded  as  good  for  ordinary  wages  only,  and,  in  fact,  many  of  the 
[exicans  who  are  now  washing  do  not  average  probably  over  75  cents  t^  $1  a  day. 
The  absence  of  persistent  flowing  water  is  of  course  a  great  disadvantage  in  wash- 
ing out  dust,  but  its  absence  permits  of  cheaper  digging  and  raising  the  pay  from 
the  bedrock. 

As  a  rule,  the  deposits  are  comparatively  shallow.  Deep  pits  and  shafts  are  not 
required.  The  method  of  working  is  mostly  that  practiced  by  the  Mexicans.  A 
very  narrow  grave-like  pit  is  sunk  to  a  bedrock  and  the  "  pay  "  is  sufficient.  Other 
smialler  pits  are  dug  at  a  little  distance  apart  and  the  pay  between  them  is  excavated 
and  hoisted  by  windlass  to  the  surface.  Water  being  scarce,  for  most  of  the  year 
at  least,  is  brought  to  the  pit  in  canvas  bags  by  donkeys,  and  the  gravel  is 
washed  by  the  conmion  placer  miner's  cradle,  such  as  is  used  largely  by  Chinamen 
in  Calif omia.  As  this  is  a  slow  and  tedious  method  of  handling  tne  pay  dirt,  no 
large  returns  can  be  expected.  It  is  not  possible  to  form  a  reliable  estmiate  of  the 
general  average  value  of  the  ground  per  cubic  yard.  Of  course,  much  depends 
upon  the  selection  and  upon  the  position  of  the  gravel.  The  usual  measure  of  the 
gravel  is  the  **  ajori  *'  or  box  with  a  capacity  of  ten  buckets  of  dirt.  This  may 
yield  at  the  present  time  from  50  cents  to  $1 ,  but  possibly  it  was  not  strange  to  get 
nearly  an  oxmce  from  the  same  quantity.  Pits  and  cuts  and  piles  of  washed  gravel 
all  over  the  flats  in  most  of  the  gulcnes  attest  the  great  amount  of  labor  per- 
formed and  the  apparently  complete  exhaustion  of  the  ground,  yet  there  is  a  plan 
on  foot  to  wash  it  on  a  large  scale  by  water  brought  in  from  the  higher  mountain 
streams.  The  gravel,  it  is  said,  will  be  raised  from  the  beds  of  the  gulches  by  the 
modem  powerful  dredging  and  excavating  machines,  and  will  be  dumped  into  ele- 
vated sluices  which  njay  be  moved  from  side  to  side  so  as  to  give  room  for  the  dis- 
charge of  tailings.  Water  will  be  impounded  in  storage  reservoirs.  From  the 
extent  of  the  placers  only,  estimated  by  old  residents,  these  are  now  available.  The 
limits  are  approximately  7  by  5  miles,  or  35  square  miles. 

The  fineness  of  this  {uacer  gold  is  said  to  be  such  as  to  make  the  gold  worth  $17 
per  ounce,  but  usually  it  is  taken  in  trade  at  the  local  stores  at  $16  x)er  ounce. 

It  is  not  possible  to  state  with  certainty  where  this  gold  originated  and  from  what 
veins  or  deposits  it  has  been  derived.  But  a  rapid  inspection  leads  to  the  opinion 
that  it  has  come  from  many  veins  of  moderate  size  cutting  through  the  bedroctos 
of  conglomerate  sandstone  and  granite,  all  of  which  are  represented,  as  also  shales 
and  limestones,  and  here  and  there  an  eruptive  dike  of  plutonic  rock.  These  for- 
mations, as  elsewhere  shown,  appear  to  oe  equivalents  of  l^e  old  Cambrian  and 
Silurian  formations  of  the  middle  part  of  Box  Canyon,  near  Deerings  Camp,  and 
also  of  the  red  sandstones  and  shales  of  Old  Hat  district,  on  the  northeast  side  of 
the  Catalina  Mountains,  where  they  are  traversed  by  the  gold-bearing  quartz  vein 
known  as  the  Silver  BeU.  These  old  f ragmental  rocks  appear  to  be  gold  bearing 
to  a  high  degree.  Thin  seams  of  amorphous  hematite  traversing  the  conglomerate 
at  Deerings  Camp  contain  gold  in  visible  jn-ains,  as  pointed  out  to  me  by  Mr. 
Deering.  A  great  number  of  such  thin  knife-blade  seams  would,  under  the  enor- 
motis  degradation  and  erosion  of  geologic  ages,  contribute  largely  to  the  placer 
derposlts. 

There  is  also  a  well-defined  mineralized  contact  placer  between  the  massive 
limestones  and  the  quartzite  and  conglomerate  series.  This  is  gold  and  lead  bear- 
ing. It  apx)ears  as  a  weU-mineralized  lode  containing  quartz  as  a  veinstone,  with 
a  fieavy  iniiieralization  of  iron  pyrites  and  galenite.  The  croppings  are  very  rusty 
and  are  highly  charged  with  lead  carbonate  and  fragments  of  undecomx>osea 
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galena,  as  more  fully  described  elsewhere.  Free  gold  may  be  found  by  panning 
these  rusty  ores,  and  it  is  not  improbable,  as  claimed  by  Deering,  that  this  exten- 
sive contact  lode  contributed  a  large  part  of  the  gold  of  the  Greaterville  placers. 
(Vide  "Gk)lden  Gate  group.") 

LOST  GULCH  PLACERS. 

Placer  deposits  of  considerable  extent  and  value  have  been  worked  for  years  in 
Los  Gulch  Globe  disti-ict.  These  deposits  appear  to  have  been  supplied  by  the 
disintegration  and  erosion  of  a  multitude  of  small  veins  traversing  the  granitic 
rocks  of  the  region.     (Vide  Lost  Gulch  mines  and  Sultan  group.) 

HUACHUCA  MOUNTAINS. 

Placer  gold  ground  is  found  in  the  Huachuca  Mountains.  It  is  reported  that 
placer  miners  are  constantly  at  work  near  the  Harper  mine  and  making  good  wages. 

PLACERITAS,  HASSAYAMPA. 

The  placers  along  the  Hassayampa  above  Walnut  Grove,  at  Placeritas,  have  long 
been  kuo^n  and  worked,  and  are  regarded  as  good- wages  mines. 

WEAVER  PLACERS. 

The  gold  placer  deposits  of  Weaver  are  celebrated  for  their  richness  and  the 
coarseness  or  weight  of  the  grains  of  gold.  Thev  are  at  the  southern  base  of  the 
mountains  and  west  of  the  Hassayampa  at  the  foot  of  the  Rich  Hill  at  Stanton. 
They  have  been  worked  for  many  years — thirty  or  more.  The  deposits  of  gravel 
are  not  deep  and  heavy.  The  gold  appears  to  have  been  broken  out  from  a  not 
far  distant  vein.  The  soil  is  red  with  iron  oxide  and  the  gravel  is  chiefly  quartz 
veinstone.  The  deposit  on  the  top  of  Rich  Hill  was  found  in  value  from  an  area 
of  less  than  1  acre  of  ground,  along  an  old  river  channel. 

A  score  or  so  of  men  are  now  working  on  these  placers  from  year  to  year,  and 
it  is  supposed  that  they  get  from  $2,000  to  $4,000  in  value  per  month. 

The  Rich  Hill  channel  is  noted  for  its  coarse,  heavy  gold.  Small  scale  gold 
does  not  occur  there.  It  has  not  been  transported  far  from  its  original  matrix, 
The  same  observations  apply  to  the  placers  of  Weaver,  which  no  doubt  had  their 
source  in  the  same  vein  from  which  Rich  Hill  was  supplied.  It  seems  strange, 
however,  to  ^et  such  coarse  gold  on  the  top  of  a  mountain.  Tom  Connell,  who 
mined  extensively  on  the  top  of  the  hill,  assured  me  that  he  could  not  get  even 
$10  worth  of  fine  scale  eold,  but  he  took  it  out  in  coarse  masses  and  nuggets. 
One  of  the  largest  founa  was  worth  $400,  another  one  $800,  and  another  $150  in 
roimd  figures.  Three  lumps  taken  out  by  him  were  worth  $1 ,008.  Nuggets  to 
the  aggregate  value  of  some  $3,000  were  taken  out  within  a  small  area.  Pedro 
Lucero,  at  Weaver,  found  one  piece  worth  about  $450. 

LYNX  CREEK  PLACERS. 

These  placer  deposits  are  about  8  miles  east  and  north  of  Prescott.  They  have 
been  woriced  more  or  less  since  1863,  but  irregulariy  and  intermittently.  A  tract 
on  these  placers  of  about  300  acres  has  been  bought  by  an  English  syndicate  and 
equipped  with  a  hydraulic  plant,  but  the  scarcity  of  water  prevents  constant 
working.  Hundreds  and  thousands  of  dollars  have  been  taken  from  these  placers 
and  millions  remain.  The  gravel  averages  25  cents  per  cubic  yard,  and  there  are 
thousands  of  acres. 

GOLD  ON  THE  SAN   FRANCISCO  RIVER. 

Extensive  placer  deposits  are  found  along  the  San  Francisco  River  about  7  miles 
above  Clifton.  It  was  proposed  some  years  ago  to  work  these  banks  of  gravel  by 
the  hydraulic  process,  and  a  large  sum  of  money  was  expended  in  sending  out 
sheet  iron  for  a  pipe  line  and  a  machine  plant  to  bend  and  rivet  the  sheets  into 
pil)e.  The  want  of  adequate  fall  and  space  for  the  tailings  caused  the  abandon- 
ment of  the  enterprise. 

SMITH   DISTRICT  PLACERS. 

Placer  mines  of  the  Santa  Rita  Mountains  were  described  in  1875  as  the  Smith 
district  placers,  but  their  position  was  not  stated.  Being  at  that  date  but  newly 
discovered  and  worked,  the  reports  from  these  produced  quite  an  excitement  in 
Tucson.    The  grains  of  gold  were  coarse  and  heavy,  some  of  the  nuggets  being 
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worth  at  least  $50,  and  one  was  found  worth  $90.50.  Heavy  lumps  of  gold  have 
been  found  on  the  northeastern  slope  of  the  Santa  Catalinas,  and  were  perhaps 
derived  from  the  Southern  Belle  lode  or  from  other  veins  in  that  region. 

CANADA  DEL  ORG. 

The  placers  of  this  great  wash  on  the  northeastern  slope  of  the  Catalina  Moun- 
tains have  long  been  known  and  worked  with  variable  success. 

CHEMEHUERIS  PLACERS. 

According  to  the  commissioner  of  immigration  of  Graham  County,  the  dry 
placers  of  the  Chemehueris  Mountains  continue  to  add  thousands  of  dollars 
annuaUy  to  the  wealth  of  the  world. 

M'CABEL. 

Situated  about  20  miles  east  of  Prescott,  opened  to  a  depth  of  500  feet  and 
equipped  with  a  10-stamp  mill  and  producing  regularly,  but  the  amount  is  not 
known. 

The  Little  Jessie  mine  is  about  2  miles  distant  and  has  also  been  a  great  pro- 
ducer. 

CROWN  POINT. 

In  Yavapai  County  near  the  Hassayampa  below  the  site  of  the  Walnut  Grove 
dam.  Opened  to  the  depth  of  nearly  300  feet  showing  a  ledge  reported  to  be  about 
4  feet  wide  and  with  bodies  of  high-grade  ore. 

MAHONEY  MINE. 

A  well-defined  auriferous  quartz  vein  4  to  7  feet  in  width,  nearly  vertical,  and 
prospecting  well  in  free  gold.  Location  about  halfway  down  the  Hassayampa 
CJanyon  on  the  left  side.  This  ore  is  very  red,  the  iron  being  in  the  condition  of 
hematite. 

BILL  NYE  AND  WADSWORTH. 

Two  claims  of  these  names  have  been  located  by  Alex.  McKay  in  the  (^uijotoa 
district  on  the  northern  side  of  the  range.  These  claims  are  gold  beanng  and 
form  a  portion  of  a  group  located  and  worked  for  copper  ore  and  noted  in  this 
report  under  the  head  of  copper. 

LOWDHAM  GROUP. 

The  discovery  of  a  gold-bearing  vein  bjr  Mr.  Alex.  McKay  on  the  south  side  of 
the  Quijotoas  is  also  reported.  Tnree  claims  have  been  located  on  this  lode — ^the 
the  Lowdham,  Robin  Hood,  and  the  Friar.  Other  claims  are  known  as  the  Ben 
Hur  and  the  Ben  Lomond.  The  remarkable  specimens  of  crystallized  heavy 
spar  (barite)  generally  known  among  the  miners  as  **  fossil  oysters  "  are  taken  out 
of  cavernous  openings  in  some  of  the  lodes  of  the  Quijotoas.  The  Museum  of 
the  School  of  Mines  at  Tuscon  is  indebted  to  Mr.  McKay  for  several  fine  specimens. 
Placer  depcMsits  are  found  around  these  mountains,  particularly  below  the  Ben 
Lomond  claim  and  at  the  other  end  of  the  range  at  Horse  Shoe  Basin.  (See  under 
heading  of  placers.) 

The  Bonita  and  Gk)ld  Coin  Group  of  gold  claims  are  in  the  vicinity  of  these 
placers  and  the  lodes  on  them  may  have  been  the  source  of  the  gold. 

FRBBNAL  GOLD  MINES. 

The  discovery  of  remarkably  rich  gold  and  silver  ore  on  the  western  side  of 
the  Baboauivari  range  of  mountains  southwest  of  Tucson  has  been  one  of  the 
most  notable  events  of  the  year  in  mining  circles  of  this  Territory.  The  samples 
"brought  in  for  assay  at  the  Arizona  School  of  Mines  show  free  gold  and  rich  silver 
ore.  The  combination  is  very  promising,  and  the  samples  frequently  assay  as 
high  as  $1 ,000  to  the  ton,  but  tnis  is  upon  hand-picked  samples.  Some  of  the 
hand-worked  ore,  as  sacked  for  shipment,  nas,  however,  run  as  high  as  $600  per  ton. 

The  veins  were  discovered  by  Henry  Wicks  and  J.  D.  Burrow,  prospectors,  asso- 
ciated with  the  Allison  Brothers,  of  Tucson.  The  discovery  is  one  of  the  results 
of  the  system  of  making  reliable  assays  at  the  Arizona  School  of  Mines  for  a 


Digitized  by  V^OOQ  IC 


68  BEPORT   OP   THE   GOVERNOR   OF   ARIZONA. 

nominal  sum  as  established  by  the  legislature.  Mr.  Allison  systematically  sent 
in  samples  from  croppings  for  assay,  oft^n  getting  nothing  to  encourage  him,  xmtil 
the  prospectors  came  across  the  croppings  of  this  ledge.  Mr.  John  Brockman,  of 
the  Pearce  or  Commonwealth  mine,  nas  purchased  Mr.  Burrow's  interest  in  this 
I>roperty,  and  active  mining  operations  will  be  commenced  without  delay.  Con- 
siderable shipments  of  high-grade  ore  were  made  in  1898  and  have  been  con- 
tinued in  1899.  The  shaft  has  been  sunk  deeper  and  the  lode  in  the  bottom  shows 
free  gold  and  looks  promising  for  the  future. 

Some  of  the  earlier  samples  from  the  newly  discovered  ledge  gave  the  following 
encouraging  results: 


I 
SUver. 

Ounces. 

Two  sacks ,        51 

Eight  sacks , '        95 

Average  sample 86.7 

Large  rich  piece i       247.6 

Tannel  sample 2.5 


Gold 
(value). 


1248.  (H 

186.  OS 

88.88 

1,496.5» 

6.88 


This  discovery  has  stimulated  the  active  prospecting  of  the  Babociuivari  Moun- 
tains, and  many  other  locations  have  been  made  and  are  now  being  prospected 
and  developed. 

MONTEREY  MINE. 

This  property,  also  known  as  the  Kuhn  Eahn,  so  named  from  an  old  Papago 
chieftain,  is  situated  in  the  Cababi  mining  district,  about  80  miles  west  of  Tucson 
and  about  half  a  mile  west  of  the  Huntington,  on  Desert  Well.  A  Papago  village 
is  near  this  well  and  the  mine.  This  location,  of  the  usual  length,  1 ,500  feet,  and 
a  width  of  600  feet,  was  made  upon  a  very  well  defined  auriferous  lode  or  vein 
cutting  vertically  through  a  chocolate-colored  porphyry.  This  vein  averages 
from  a  few  inches  to  18  and  20  and  86  inches  in  width.  It  crops  out  boldly  along 
the  surface  for  nearly  300  feet  and  has  been  prospected  for  that  distance  by  a 
series  of  pits  and  open  cuts  and  two  shafts,  from  all  of  which  gold-bearing  quartz 
has  been  taken.  Tne  deepest  shaft  is  90  feet;  a  second  shaft  is  45  feet  deep.  The 
quartz  shows  ribbon  structure.  Selected  portions  of  the  ore  were  carted  away 
and  shipped  to  smelting  works;  the  remainder  was  left  on  the  dumps.  A  mill  test 
was  made  upon  about  seven  tons  of  this  quartz  at  the  Arizona  School  of  Mines' 
5-stamp  battery  mill.  Two  separate  runs  averaged  $11.22  in  value  saved  on  the 
plates.  The  tailings  averaged  $8.78  per  ton  and  are  found  to  be  adapted  to  cyan- 
iding.  The  gold  generally  in  this  ore  is  extremely  fine,  and  probably  the  whole 
ore  could  be  cyanided  directly  with  success.  There  is  considerable  lead  carbonate 
present,  indicative  of  the  presence  of  galena  at  a  lower  level.  The  ore  could  be 
worked  at  the  mine  by  pumping  water  to  it  from  the  Desert  Well  or  by  carting 
it  to  the  well  or  to  the  Quijotoa  wells,  about  6  miles  west  of  the  mine. 

ANDERSON  GROUP. 

At  and  near  Greaterville  are  several  claims  in  the  midst  of  the  placer  ground 
traversed  by  lodes  carrying  gold  and  silver  and  lead  with  iron  pyrites  and  some- 
times blended  in  a  quartz  veinstone  having  the  characteristic  structure  of  true 
veins.  These  claims  comprise  the  Treasure,  the  Beniger,  West  Point,  Granite 
Mountain,  Fulton,  Silver  Crown,  U.  B.  and  A.,  and  the  Arastre. 

The  Treasure  has  three  openings  on  it,  the  deepest  about  40  feet.  The  vein 
follows  the  contact  between  limestone,  the  foot  wall  and  quartzite  the  hanging 
wall.  Assays  of  the  ore  from  this  claim  as  selected  for  shipment  gave,  silver,  65 
ounces;  gold,  value,  $5;  lead,  48  per  cent. 

T?ie  Beniger. — Occurs  in  limestone.  Seventy  tons  of  ore  out  in  the  dump  will 
assay,  silver,  40  ounces;  gold,  value,  $3. 

The  West  Point. — ^In  porphyry  and  granite  will  yield  ore  carrying,  silver,  118 
ounces;  gold,  $7  in  value. 

The  Granite  Mountain. — In  porphyry  and  granite  yields  ore  assasong,  lead,  44 
I)er  cent;  silver,  90  ounces. 

Fulton. — In  limestone  and  slate  lead,  40  per  cent;  silver,  80  ounces;  gold,  value,  $8. 
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Silver  Crown. — ^In  limestone  lead.  85  per  cent;  silver,  85  ounces;  gold,  value,  |2. 

U.  B.  and  A. — Silver,  300  ounces;  gold,  value,  $8. 

ArcLstre. — ^A  small  vein  in  crystalline  rocks  will  yield  ore  assaying  $27  gold. 

Oenerai  run  of  shipping  ores,  Anderson  group. 


Name  of  claim. 

Lead,    j 

Percent] 

48  ! 
40 

Silver. 

Ounces. 
66 

iis* 

go 

30 
36 
300 

Gold. 

Tif^wrare ..... 

Value. 
15 

Beniser -..- 

^ 

West  Point 

7 

O^T**-Ti1t«  Mountain 

44 

40  1 
36  i 

Pulton 

8 

Silver  Crown - - 

2 

U.B.andA 

8 

Arastr© 

1 

27 

These  figures  show  approidmately  the  values  in  the  three  metals  of  the  ore 
culled  for  shipment.  The  use  of  proi)er  crushing  machinery  and  concentrators 
would  give  a  larger  product  and  higher  values  ana  at  less  cost. 

WHITEFORD  GOLD    MANUFACTURINa  COMPANY. 

The  property  consits  of  five  claims,  the  Confidence,  Last  Chance,  Gk)ld  Rock, 
Reliance,  and  Walker.  These  are  located  upon  gold-beiarin^  quartz  lodes  in  which 
the  gold  is  partly  free  and  partly  in  combination  with  pyrites.  The  main  lode  is 
reported  as  averaging  8  feet  in  width.  In  December,  1898,  the  company  was  work- 
ing two  shafts  and  driving  a  tunnel  ux)on  the  lode.  Location  on  AQneral  Creek  3 
mDes  uOTth  of  the  Ray  Mines.  There  is  an  abundant  supply  of  w^ter,  but  the 
timber  is  limited. 

GOLD  CONTACT  LODE. 

Under  the  name  of  Gk)lden  Gate  series  several  claims  have  been  located  and 
worked  above  the  Greaterville  gold  placers  in  Pima  County,  on  the  east  side  of 
the  Santa  Rita  Mountains,  about  45  miles  from  Tucson  in  a  southwesterly  direc- 
tion. It  is  between  Rosemont  and  Greaterville,  a  quarter  of  a  mile  to  the  west 
of  the  main  road  between  these  two  places  and  at  an  elevation  of  about  5,000 
feet,  in  the  oak-tree  region,  salubrious  and  j)leasant  at  all  season.  The  lode  fol- 
lows the  central  plane  Between  the  old  Silurian,  or  Devonian,  limestone  above  and 
the  sandstones  and  quartzites  below.  These  foot-wall  rocks,  in  their  turn,  rest 
upon  a  foundation  of  granite.  The  plane  of  contact  occupied  by  this  lode  is 
approximately  the  same  which  is  marKed  for  miles  in  distance  to  tne  northward 
by  deposits  of  auriferous  and  argentiferous  copper  ore.  At  the  Backbone  and 
the  Eclipse,  two  copper-bearing  claims  west  of  the  Rosemont,  the  limestone  seems 
to  be  much  nearer  to  the  ba»u  quartzite  than  it  is  farther  to  the  south.  The 
heavy  beds  of  conglomerate  and  sandstones  thin  out,  while  the  lower  quartzite 
next  to  the  granite  retains  its  full  thickness.  It  is  between  these  two  formations — 
the  quartzite  below  and  the  limestone  above — we  find  the  beds  of  copper  ore. 

This  lode  has  been  prospected  and  worked  to  a  slight  extent,  and  tne  best  ore 
sacked  for  shipment  to  El  Faso  and  other  smelters.  It  is  an  auriferous  lead  ore. 
There  is  also  a  notable  portion  of  pyrites  mingled  with  the  ^alenite,  and  this  may 
be  the  source  of  the  gold.  At  and  near  the  surface,  and  in  fact  as  deep  as  the 
'working[8  have  been  extended  (not  over  60  feet  J  the  ore  is  very  rusty  and  ferru- 
^nous,  indicating  a  strong  mineralization  with  iron  pyrites  which  will  no  doubt 
make  its  appearance  abundantly  in  depth  or  below  the  water  level.  The  gangue 
or  veinstone  is  quartz.  The  width  of  the  lode  ranges  from  a  foot  to  4  and  6  feet 
or  more.  The  nature  of  the  hanging  wall  suggests  possible  cavernous  enlarge- 
ments and  large  bodies  at  intervals.  It  is  oDservea  that  there  are  branches  or 
Btringers  extending  upward  and  outward  from  the  lode  into  the  limestone.  It 
is  probable  that  the  contact  is  also  marked  by  the  presence  of  a  porphyritic  or 
plutonic  dyke,  the  foot-wall  rock  in  places  appearing  like  a  rusty,  decomposed, 
intrusive  rock,  rather  than  a  sandstone  or  meonanically-formed  rock. 

The  general  direction  or  course  of  the  contact  is  northwesterly  and  southeast- 
erly, and  the  dip  is  to  the  eastward  at  an  angle  of  from  45  to  60  degrees.  The 
slope  of  the  mountain  at  the  south  end  is  such  as  to  cut  the  contact  diagonally, 
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and  thus  permit  the  lode  to  be  attacked  by  mining  upon  its  end.  A  tunnel  can  be 
run  in  upon  the  course  of  the  lode  so  as  to  obtain  *'  backs  "  of  from  100  to  300  feet 
in  the  distance  of  the  length  of  two  claims.  The  development  by  working  con- 
sifits  of  several  incline  pits  of  slight  depth  at  intervals  along  the  croppings,  as 
shown  in  the  following  tabular  exhibit  of  the  assays  of  samples  from  the  claims 
and  pits  named: 


Name  of  claim. 


When  taken.  Silver. 


L  Conglomerate , '  Pit  No.  1 |  Trace. 

2.  Golden  Gate |  40-foot  incline,  6  feet i  Trao«. 

3.  Golden  Gate No.  8  opening,  18  inches Trace. 

4.  Golden  Gate  No.  2 '  20-foot  pit,  12 inches 8.71 

6.  West  Side I  Top  of  shaft,  60  feet  deep '  Trace. 


Gold-    ,  Value. 


0.53  '  $10.95 

.54  11.36 

.28  i  5.TO 

.71  I  14.  «7 

.82  ;  16.95 


Sample  No.  2  was  from  the  so-called  talc,  supposed  to  be  of  no  value.  The  aver 
age  in  gold  value  of  these  assays  is  $10  per  ton.  The  ores  show  free  gold  in  the 
pan  or  horn  spoon  by  washing.  All  the  samples  contained  lead  in  the  form  of 
galenite  and  the  carbonate,  some  of  them  of  high  grade,  but  the  percentage  was 
not  determined.  The  pulps  of  the  above  samples,  being  mixed  together  and  then 
concentrated  by  washing  out  in  a  pan,  gave  15  per  cent  of  concentrates  averaging 
35i  -per  cent  of  lead,  9.14  ounces  silver,  and  1.89  ounces  of  gold,  valued  for  gold 
alone  at  $39.06  per  ton.  The  clean  tailings,  without  the  slimes,  amounted  to  48 
per  cent,  and  the  slimes,  lost,  by  ditference,  37  per  cent.  The  tailings  carried  1.27 
ounces  silver,  0.40  ounce  of  gold,  valued  at  $8.28  per  ton.  Another  concentration 
test  of  lump  ore  from  the  40-foot  incline  shaft  on  the  Golden  Gate  gave  20  per 
cent  of  high-grade  concentrates  assaying :  Lead,  30  per  cent ;  silver,  4.20  ounces ; 
gold,  2.91  ounces,  value,  $60.10.  The  tailings  gave :  Lead,  not  determined  ;  silver, 
1.02  ounces ;  gold,  0.36  ounce,  value,  $7.44.  The  tailing,  being  washed  clean  of 
slimes,  are  in  a  good  condition  to  be  treated  by  the  cyanide  process.  The  concen- 
trates can  be  sacked  and  shipped  to  a  smelter.  The  hauling  to  Tucson  or  Vail's 
Siding  would  cost  $3  per  ton  and  the  railroad  freight  about  $2.50.  The  locations 
are  known  as  the  Conglomerate.  Golden  Gate,  Golden  Gate  No.  2,  Golden  Gate 
No.  8,  and  the  West  Side,  besides  other  locations  for  wat^r  and  mill  sites.  There 
is  another  group  of  claims  upon  veins  traversing  a  massive  conglomerate  of  gra- 
nitic rock.  These  veins  are  small,  but  rich  in  free  and  combined  gold,  and  are 
known  as  the  Gold  Fish  group,  comprising  Gold  Fish,  Carbonate,  Golden  Fleece, 
and  Golden  Eagle. 

THE   SULTAN  GROUP. 

A  series  of  gold-claim  locations  in  the  Globe  mining  district,  Gila  County,  is 
known  under  this  title.  The  group  consists  of  the  Badger,  Cedar  Tree,  Cedar 
Hill,  Peacock,  Keystone,  Homespun,  Transit,  Free  Silver,  and  Little  Man.  The 
veins  of  auriferous  quartz  traverse  granite  rocks  of  similar  nature  to  those  in 
which  the  Lost  Gulch  veins  occur.  Diorite  is  also  reported.  The  group  consists 
of  eleven  claims,  all  contiguous.  They  are  located  8  miles  from  Globe,  in  one  of 
the  most  prolific  districts  in  the  Territory.  There  are  no  buildings  and  no  machin- 
ery ui)on  the  claims,  and  none  of  the  shafts  has  as  yet  reached  a  depth  of  over 
140  feet.  Both  the  hanging  and  foot  walls  are  of  a  diorite  formation.  The  veins 
have  a  northeast  and  southwest  trend  and  vary  from  2  to  5  feet  in  width  between 
walks  in  the  various  openings.  In  most  of  the  claims  the  ore  is  free  milling 
above  the  50-foot  level ;  oelow  that  depth  it  is  more  or  less  complex,  being  a  sili- 
ceous quartz,  carrying  iron  pyrites  and  gold,  which  will  concentrate  about  10 
to  15  tons  into  1.  There  are  no  silver  minerals  or  copper  or  lead  above  the 
100-foot  levels  to  interfere  by  fouling  the  quicksilver.  The .  gold  is  finely  dissem- 
inated through  the  quartz  and  is  occasionally  visible  in  the  richer  portions,  and 
pans  well  at  the  grass  roots. 

The  principal  development  is  on  the  Badger  claim.  An  incline  shaft  is  140  feet 
deep.  The  last  20  feet  of  depth  is  under  water,  which  prevents  examination,  but 
the  material  taken  out  and  now  on  the  dump  shows  a  value  in  gold  of  from  $6  to 
$8  per  ton.  It  is  a  heavy  ore  and  would  yield  1  ton  of  concentrates  to  10  tons  of 
ore.  From  the  120-foot  level  a  drift  is  run  southwest  30  feet,  showing  an  average 
width  of  5  feet  of  ore ;  also  a  drift  along  the  trend  northeast  27  feet,  that  shows 
about  2  feet  of  ore.  Taking  these  drifts  along  the  trend  of  the  vein,  as  well  as  the 
ore  in  the  shaft,  from  the  lowest  level  to  surface,  including  all  openings,  makes 
an  average  of  3  inches.  A  drift  at  the  65-foot  level  southwest  27  feet,  ^so  north- 
east 25  feet,  shows  a  uniform  body  of  ore,  all  of  which  is  easily  mined.      The  cost 
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of  milling  it  should  not  exceed  $1.50  per  ton  ;  very  little  powder  is  necessary  to 
exti'act  tne  ore.  The  average  value  of  the  ore  of  this  shaft  and  drifts  by  furnace 
assays  and  mill  run  is  $11.50  per  ton,  but  it  is  more  base  than  free  milhng.  The 
product  above  the  120-foot  level  would  concentrate  15  tons  into  1,  and  there  is 
upon  the  surface  dump  about  170  tons. 

Badger  Crosscut  No.  2, — This  opening  is  300  feet  southwest  of  the  Badger  shaft. 
It  is  an  open-cut  tunnel,  showing  the  vein  115  feet  below  the  croppings.  A  winze 
25  feet  deep  connects  with  the  workings  of  an  old  location  shaft  40  feet  deep.  The 
workings  snow  an  average  width  of  ore  of  %\  feet.  It  is  claimed  that  this  ore  will 
yield  from  $12  to  $14  on  the  plate  of  a  stamp  mill. 

Keystone  Claim, — Located  on  the  north  side  line  of  the  Badger;  has  a  tunnel  70 
feet  long.  A  winze  sunk  20  feet  from  the  mouth  of  the  tunnel  is  40  feet  deep. 
Ore,  containing  some  lead-ore  minerals,  assays  from  $4  to  $5  per  ton. 

Cedar  Tree  Lode. — Tunnel,  110  feet:  continuous  body  the  whole  length,  both  in 
roof  and  floor  of  ore,  averaging  10  inches  in  its  root  and  1  foot  along  its  bed;  40 
feet  from  mouth  of  ttmnel  a  winze  is  sunk  40  feet;  ore  continuous,  gradually 
widening,  at  lowest  point  uniform  width  of  8  feet;  assay  value  $15,  concentrating 
15  to  1.  Some  of  the  surface  ore  is  very  high  grade  and  free  milling.  This  is 
considered  the  best  mine  of  the  Sultan  group. 

Cedar  Hill  No.  1. — Oi)ened  by  tunnel  180  feet;  about  150  feet  from  tunnel  and 
directly  over  it  a  shaft  was  sunk  40  feet  from  surface,  showing  6  inches  of  high- 
grade  ore.  Water  can  be  easily  secured  for  a  mile  on  this  group  of  mines  and 
without  heavy  expense,  and  wood  can  be  had  for  the  cost  of  cutting,  there  being 
an  abundance  on  the  locations.  The  ore  bodies  in  the  various  openings  on  the 
mines  of  this  group  show  remarkable  strength  and  continuity.  With  proper 
facilities  they  can  be  easily  mined. 

KASSER  GOLD  MINING  COMPANY. 

Several  locations  upon  Lost  Gulch,  in  the  Globe  mining  district,  have  been 
worked  under  this  title,  and  from  one  of  the  veins  traversing  granite  rocks  a  large 
amount  of  high-grade  gold  quartz  has  been  milled  at  the  company's  mill  near  by. 
The  gold  is  associated  with  galenite  and  iron  pyrites,  and  the  decomposition  of 
these  ores  has  produced  some  fine  specimens  of  wulf  enite  and  of  vanadanite.  The 
tailings  average  about  $3  per  ton.  The  property  is  near  the  Black  Warrior  copper 
mines  and  is  not  far  from  the  Sultan  group.  There  are  deposits  of  placer  gold 
below  all  these  veins  in  the  gulch  or  arroyo  and  they  have  been  extensively  worked. 
The  rocks  of  the  lower  portion  of  Lost  Gulch  are  finely  laminated  mica  slates  or 
schists. 

ORO  BLANCO  GOLD  MINING  DISTRICT. 

Oro  Blanco  district  receives  its  name  from  the  fact  that  most  of  its  placer  gold 
is  so  largely  alloyed  with  silver  that  the  yellow  color  of  the  metal  is  lost  and  the 
gold  is  nearly  white.  A  large  part  of  the  product  is  not  over  0.400  fine.  The  dis- 
trict is  situated  in  the  southwestern  portion  of  Pima  County  and  is  bounded  south- 
erly by  the  border  line<  of  Sonora,  Mexico,  into  which  State  the  gold-producing 
formations  extend.  It  is  more  than  10  miles  square,  and  consequently  the  district 
has  an  area  of  more  than  100  square  miles.  All  of  this  territory  is  gold  bearing. 
It  has  long  been  known  for  its  white-gold  placers  and  has  been  considerably  pros- 
pected, but  there  has  not  been  any  serious  or  extensive  development  work.  It  is 
said  that  Mr.  W.  C.  Kempton,  minine  engineer,  who  visited  the  district,  remarked 
that, considering  the  extent  and  highly  mineralized  surface,  it  has  been  less  devel- 
oped by  worMngs  below  the  surface  than  any  other  mining  section  in  the  country. 
The  district  is  accessible  from  Tucson  by  a  triweekly  stage.  The  roads  are  generally 
good.  The  rock  formations  are  generally  granite  and  porphyry,  with  argillacean 
slates.  These  formations  seem  to  be  everywhere  gold  bearing.  In  almost  every 
ravine  or  g^ulch  gold  can  be  found  by  t)anning,  and  even  on  the  hillsides  and  on 
the  surface  generally,  especially  where  the  soil  is  reddened  by  decomposed  pyrite, 

fold  can  be  obtained  by  dry  washing.  Most  of  the  placer  mining  is  carried  on 
y  Mexicans  in  a  crude  and  desultory  way,  often  with  a  small  and  wholly  inade- 
qnate  water  supply,  and  in  certain  places  by  dry-washing  machines  worked  by 
band.  The  returns  are  small,  but  the  miners  manag^e  to  get  their  living,  espe- 
ciaJly  when  they  can  get  water.  Not  only  gold,  but  silver,  lead,  copper,  and  iron 
ores  are  found  in  different  portions.  Gold  is,  however,  the  most  generally  dif- 
fused metal,  but  follows  chiefly  a  broad  belt  or  line  through  the  district.  The 
chief  gold  mines  are  found  along  this  belt.  The  chief  mines  or  claims  are  known 
as  the  Oro,  Nil  De8X)erandum,  Sorrel  Top,  Tres  Amigos,  Holden,  Gold  Bug, 
McClenahan,  Esperanza,  Rob  Roy.  Golden  Eaple,  with  many  other  locations  and 
prospects,  on  several  of  which  work  is  now  being  prosecuted. 
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Another  part  of  the  district  seems  to  carry  silver  as  the  metal  of  dominating 
value,  although  more  or  less  gold  is  associated  with  it.  Owing  to  the  depressed 
value  of  this  once  precious  metal,  less  attention  is  now  given  to  the  silver-bear- 
ing portion  of  the  district  than  formerly,  and  most  of  the  claims  are  not  worked. 

Argentiferous  lead  ores  are  foimd  also,  but  at  present  prices  of  lead  and  of  sil- 
ver the  dei)osit8  are  not  explored.  Copper  ores  are  also  found.  A  locality  near 
the  Jalisco  range  of  mountains  was  worked  for  this  metal  with  its  associated  gold 
and  silver  some  years  ago.  Some  lots  of  ore  essaying  as  high  as  37  per  cent  of 
copper  and  18  ounces  in  silver  have  recently  been  taken  out. 

It  is  not  possible  to  obtain  definite  and  exact  figures  of  the  previous  metal 
product  of  this  section,  but  the  foregoing  list  of  the  principal  mines  and  prospects 
IS  believed  to  include  those  from  which  bullion  or  concentrates  in  larger  or  smaller 
amounts  have  been  shipped  during  the  past  year. 

Several  mills  have  been  erected  in  this  district,  but  there  is  not  anywhere  a 
shaft  or  mine  800  feet  deep.  The  Montana  is  probably  the  mine  upon  which  most 
work  has  been  done  since  its  location,  in  depth  and  by  drifts,  crosscuts,  and  tun- 
nels. The  ore  carries  gold,  zinc,  and  some  copper.  Since  the  death  of  its  princi- 
pal owner,  Mr.  Disston,  of  Philadelphia,  the  mine  and  mill  have  not  been  worked. 

In  the  opinion  of  Dr.  A.  H.  Noon,  one  of  the  old  residents  of  this  district,  to 
whom  I  am  indebted  for  most  of  the  foregoing  information,  the  Oro  Blanco 
section  of  the  mining  district  of  the  Territory  constitutes  a  rich  and  inviting  field 
which  is  now  receiving  increased  attention.  The  Old  Glorymine  has  been  worked 
intermittently  with  variable  results.  In  the  month  of  February,  1898,  it  was 
reported  that  work  on  the  Old  Glory  still  continues  and  daily  demonstrates  that 
the  property  is  a  paying  one  under  capable  management.  The  mine  contains 
large  bodies  of  low-^ade  ore.  but  none  so  low  that  a  profit  can  not  be  made  if 
judiciously  handled.    This  is  evidenced  by  the  results  obtained  by  Mr.  Gould. 

It  was  also  reported  that  the  Tres  Amigos  property  continues  to  be  worked  for 
development  purjjoses,  some  very  high-grade  gold  ore  being  found  in  the  progress 
of  the  work.  This  is  sorted  and  shipped,  the  last  shipment  yielding  a  return  at 
the  rate  of  over  |500  per  ton  (1898). 

A  complete  set  of  samples  n-om  this  claim  was  assayed  at  the  Arizona  School 
of  Mines  and  gave  encouraging  results. 

THE  DEL  PASCO. 

The  Del  Pasco,  in  the  Bradshaw  Mountains,  according  to  Eiler's,  is  a  contact  vein, 
its  f  ootwall  being  a  light  drab  colored  porphyry  ^nd  its  hanging  wall  a  greenstone 
slate.  It  strikes  nortneast  and  southwest  ana  dips  southeast.  In  October,  1870, 
there  was  an  open  cut  about  150  yards  in  length  and  ore  taken  out  to  a  depth  of 
from  8  to  15  feet.  The  deepest  snaft  was  only  80  feet  deep.  The  vein  in  these 
openings  had  a  width  of  from  18  inches  to  24  inches.  The  ore  at  that  time  was 
worked  in  arrastres.  The  first  lot  of  6^  tons  worked  yielded  112  ounces  of  gold, 
worth  $17  per  ounce.  The  original  location  was  1,000  feet  long.  There  are  several 
smaller  parallel  veins.  The  ores  carry  arsenical  pyrites  and  galena,  which  at  the 
outcrops  have  so  far  decomposed  as  to  liberate  the  gold  and  render  its  extraction 
in  arrastres  or  mills  possible. 

GOLD  IN  THE  DRAGOON  MOUNTAINS. 

The  granitic  rocks  of  the  Dragoons  on  the  west  side  of  the  South  Pass  leading 
from  Tombstone  over  into  Sulphur  Springs  Valley  are  gold  bearing.  These  gra- 
nitic rocks  are  traversed  by  gold-bearing  quartz  veins.  From  some  of  them  ore  has 
been  shipped  away  to  advantage,  but  no  milling  has  been  done  on  the  g^i-ound. 
Dr.  Rider  and  others  have  worked  these  veins  for  a  long  time.  Scarcity  of  water 
renders  the  working  difficult.  Water  is  obtained  in  wells  at  the  cattle  ranches  at 
the  entrance  of  the  pass  on  the  west  and  in  the  granite  formation  not  far  from  the 
summit. 

SOUTHERN  BELLE. 

An  extensive  quartz  ledge  in  the  Old  Hat  mining  district  lies  upon  the  north- 
east slope  of  the  Santa  Catalina  Mountains.  There  are  many  locations  upon  the 
lode,  some  of  which  are  patented.  It  has  the  form  of  a  blanket  ledge  Ijang  quite 
flat,  dipx)ing  only  about  T  to  10\  It  comes  to  the  surface  along  a  deep  canyon, 
which  has  cut  down  into  the  rocks  and  reveals  an  extensive  formation  of  red 
sandstone  and  quartzite,  probably  of  Cambrian  age.  The  ledge  varies  from  18 
inches  to  5  and  even  10  feet  in  thickness,  and  has  been  extensively  worked.  The 
quartz  has  been  crushed  in  a  10-stamp  inill  at  the  canyon.  It  is  diflScult  to  ascer- 
tain the  yield,  as  no  reports  have  been  made  public.    The  gold  is  free  and  is  caught 
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upon  plates  and  in  the  battery.  A  considerable  part  of  this  quartz  has  been  taken 
ont,  bnt  there  are  doubtless  considerable  i)ortions  of  the  vein  remaining.  It  is  well 
situated  for  working.  Scarcity  of  water  is  the  chief  embarrassment.  This  ^old 
ledge  is  i)articularlv  interesting  as  it  traverses,  nearly  parallel  with  the  bedding, 
an  extensively  develox>ed  formation  of  red  sandstone  and  red  shale  which  under- 
lies a  horizon  of  Devonian  beds,  where  I  obtained  corals  and  other  fossils.  The 
lode  is  apparently  near  to  and  parallel  with  the  contact  of  a  heavy  intrusive  dike 
of  dioritac  rock  below.  A  series  of  claims,  some  of  them  overlapping  the  Southern 
Belle  locations,  gave  me  good  results  by  panning  and  assay.    The  gold-bearing 

Jioartz  is  here  associated  with  Wolframite  and  the  veins  are  now  being  exploited 
or  this  mineral  (vide  Wolframite). 

SILVER  VALLEY  OOLD  AND  SILVER  MININa  COMPANY. 

This  property,  about  40  miles  south  of  Kingman,  in  the  Hualapai  Mountains, 
Mohave  County,  has  two  or  more  gold-bearing  veins,  the  quartz  from  which  is 
worked  in  the  company *s  15-8tamp  mill. 

MOHAVE  COUNTY  MINES. 

There  are  many  gold-mining  enterprises  in  Mohave  County,  about  which  little 
is  known.  The  gold  placers  of  the  Chemehueris  Mountains  have  long  been  worked 
by  the  dry  washing  methods.  Banks  of  auriferous  travel  are  found  along  the 
Colorado  River  north  of  White  Hills.  The  White  Hills  mines  were  discovered  in 
18»2,  and  a  large  amount  of  money  has  been  expended  in  their  development. 
There  have  also  been  extensive  mining  operations  at  Chloride  and  at  Cubab  and 
Todds  Basin.  Imi)ortant  discoveries  of  copper  ore  are  reported  from  the  region 
of  Mineral  Park,  and  ledges  of  the  gem  called  '*  chalchuite"  by  the  Aztecs  have 
been  located.  This  is  known  to  us  as  the  turquoise,  and  these  locsdities  appear  to 
have  been  worked  by  the  aboriginal  races  long  ago.  Further  information  will  be 
found  in  the  i)ortion  of  this  report  devoted  to  building  and  ornamental  stones  and 
nnder  the  head  of  minerals  of  Arizona.  The  silver  and  lead  and  copper  mines  are 
also  separately  noticed  under  the  appropriate  headings. 

SHEEP  TRAIL. 

This  property  in  Union  Pass  district  across  the  Colorado  River  from  Kingman 
and  near  Bullshead  Rapids,  about  6  miles  from  the  river  west,  appears  to  have 
been  acquired  by  a  corporation  under  the  title  or  name  of  Arizona  and  New  Eng- 
land Consolidated  Minmg  Company.    It  has  a  mill  and  a  cyanide  plant. 

SQUAW  MINE. 

I.  S.  Drew,  of  Cullens,  Maricopa  County,  has  made  a  location  in  the  Harqua- 
hala  Mountains  under  this  title.  It  is  at  present  in  the  condition  of  a  "  prospect." 
A  shaft  has  been  sunk  60  feet.  An  assay  at  the  Arizona  School  of  Mines  on  a 
sample  sent  by  Mr.  Drew  gave  over  an  ounce  in  gold. 

DEL  MONTE  GOLD  MINING  COMPANY. 

The  American  Exploration  Company,  of  New  York,  during  the  summer  of  1898 
aciinired  the  title  to  several  gold-beanng  ledges  in  the  Ellsworth  mining  district 
in  Yuma  County, in  the  Little  Harquahala  Mountains,  about  60  miles  from  Con- 
fess Junction.  There  are  two  groups  of  claims  about  4  miles  apart.  Develop- 
ment work  is  in  progress.  Samples  sent  to  the  Arizona  School  of  Mines  for  assay 
have  given  satisfactory  results.  In  the  Del  Monte  Group  proper  there  are  nine 
claims,  each  500  feet  bv  1,500  feet,  known  as  the  Tiger,  Ben  Butler,  Midnight, 
Morning  Star,  Little  Willie,  Aspen,  Evening  Star,  Wedge,  and  the  Triangle. 
From  reports  made  on  these  claims,  under  date  of  January,  1899,  the  following 
data  have  been  compiled : 

Tiger  claim. — Three  veins  traversing  it.  The  chief  vein  extends  easterly  and 
-westerly  and  is  considered  as  the  mother  lode  of  the  district.  It  is  10  feet  thick, 
and  the  croppings  rise  in  places  from  8  to  12  above  the  surface.  There  are  two 
shafts  sunk  to  a  depth  of  lOO  feet  and  300  feet  apart.  The  western,  or  main  shaft, 
has  two  drifts  on  tne  vein  at  the  bottom,  one  extending  easterly  28  feet  and  the 
other  westerly  33  feet.  The  ore  averages  about  $8  by  assay.  One  sample  of  10 
feet  of  ore  averaged  $9.80  in  value  in  gold  and  gave  value  of  $6  in  free  gold. 
There  are  heavy  sulphides  present  which  can  be  saved  by  concentration,  while  the 
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free  gold,  it  is  expected,  will  be  readily  taken  out  on  plates.    One  of  the  walls  is 
a  soft  porphyry. 

Ben  Buwer.—-Opened  by  a  shaft  84  feet  deep  on  a  vein  averaging  3i  feet.  The 
ore  has  given  a  value  of  $8.58  per  ton  by  assay. 

Midnight, — Opened  by  a  shaft  22  feet  deep  on  a  3-foot  ledge,  which  is  in  places 
12  feet  thick  and  yields  by  assay  from  $8  to  $12  per  ton. 

Morning  Star. — Shaft  36  feet  deep.  Ledge  reaches  a  width  of  over  8  feet. 
Assays  have  shown  $15  in  value  per  ton. 

Little  Willie. — Shaft  72  feet  deep  on  a  ledge  about  ^  feet  wide.  Average  by 
assay  $10. 

Aspen. — Shaft  33  feet  deep.  Ledge,  3  feet  wide,  averages  by  assay  $10  value 
per  ton. 

Evening  Star. — Traversed  by  a  4-foot  ledge,  which  averages  in  value  from  $9  to 
$15  per  ton  by  assay. 

Wedge  and  Triangle. — These  two  claims  are  also  located  to  cover  good  veins. 

A  large  sample  made  up  of  samples  from  all  these  claims  averaged  $6  -per  ton 
in  value.  Water  can  be  obtained  from  wells  2^  miles  distant,  and  will  have  to 
be  pumped  to  a  mill.    The  ore  is  comparatively  free  milling. 

Gold  Rock. — ^Among  the  several  mining  enterprises  attracting  attention  at 
Yuma  in  1898-1899,  the  Gold  Rock  merits  mention.  It  was  closed  down  with  an 
indebtedness  of  upward  of  $200,000,  but  it  has  been  revived  and  the  debt  has 
nearly  been  paid  off.  There  are  three  claims,  known  as  the  Queen,  the  Crown, 
and  the  Cross,  about  30  miles  west  of  Yuma. 

Moreno  (now  Quadalmipe) . — ^Af ter  lying  idle  and  neglected  for  several  years, 
work  was  resumed  upon  thisproperty  in  1898,  and  the  ore  was  being  worked  in 
the  Ingersoll  mill  at  Tysons  Well. 

FBEE  GOLD  DISTRICT,   COLORADO  RIVKR. 

To  the  gold-bearing  re^on  along  and  near  to  the  Colorado  River,  in  Yuma 
County,  north  of  Silver  District  and  of  the  old  Clip  mine,  it  is  proposed  to  give 
the  name  '*  Free-Grold  District"  from  the  fact  that  an  abundance  of  free  gold  is 
found  there  on  and  near  the  surface.  This  district  is  from  2  to  3  miles  wide  and 
5  miles  long.  One  end  is  about  4  miles  from  the  Colorado  River.  The  old  Yuma 
road  passes  near  it.  It  is  east  of  the  old  Celestine  arrastres.  The  rocks,  according 
to  Mr.  Sparks,  are  jgranitic,  porphyritic,  and  volcanic.  These  rocks  are  traversed 
by  quaiiiz  veins.  There  is  no  development  yet  beyond  a  depth  of  150  feet.  One 
claim,  the  Golden  Chimes,  has  a  vein,  according  to  R.  W.  oparks,  who  has  pros- 
pected there,  from  4  to  8  feet  wide,  with  some  50  tons  out  on  the  dump,  which  is 
expected  to  average  from  $35  to  $40  i)er  ton. 

OTHER  MINES  AND  PROSPECTS  NEAR  YUMA. 

The  discovery  by  Gleason  and  the  important  developments  following  greatly 
stimulated  prospecting  in  the  mountains  north  and  south  of  Yuma  and  eastwardly 
from  the  Colorado.  The  field  is  a  rich  and  promising  one.  The  great  drawbacK 
is  the  absence  of  water,  or  its  extreme  scarcity.  The  existence  or  very  fine  gold- 
bearing  rock  up  and  down  the  Colorado  River  has  long  been  known,  and  early 
excited  the  attention  of  prospectors.  Much  search  has  been  made  for  the  lead 
supposed  to  exist  called  the  **Lost  Squaw  Mine,''  from  which  it  is  said  large 
nuggets  of  gold  were  brought  in  by  an  Indian  squaw,  who  refused  to  disclose  the 
locality  and  who  suddenly  disappeared  without  leaving  any  clew  to  the  place 
where  she  obtained  the  gold. 

COMMONWEALTH   MINING  COMPANY. 

Pearce  mine. — ^During  the  year  1896  this  newly  developed  mine  became  a  large 
producer.  It  is  another  example  of  the  great  amomit  of  mineral  wealth  lying 
dormant  in  Arizona,  awaiting  the  prospector  and  the  aid  of  capital.  The  crop- 
pings  have  been  known  for  years,  but  being  in  one  of  the  '*lost  mountains"  of 
volcanic  rock  in  the  Sulphur  Spiing  Valley,  they  were  despised  and  neglected, 
although  some  hand  samples  were  taken,  and  without  any  satisfactory  results. 
This  is  also  an  example  of  the  fact  that  samples  may  be  taken  from  some  parts 
of  even  a  rich  lode  and  not  yield  anything  by  assay.  Many  assays  and  tests  are 
required  to  properly  ascertain  the  nature  of  a  mineral  lode.  The  mine  is  about 
17  miles  east  of  South  Cochise  Station  on  the  Southern  Pacific  Railroad.  It  was 
bonded  in  1895  and  was  worked  until  May.  1896.  the  ore  taken  out  remaining  on 
the  dump.  It  was  then  purchased  by  the  bondholders  at  about  $275,000  and  ship- 
ments of  the  ore  began.    The  shaft  is  now  about  400  feet  deep,  and  makes  a  most 
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sati  rfactory  showing  of  the  vein  to  that  depth.  Drifts  have  been  run  each  way 
fro-n  the  shaft,  and  the  ore  is  raised  to  the  surface  by  steam  hoists. 

1  he  ore  in  1896  was  shipped  in  bulk  from  Cochise  station  to  Pueblo  at  the  rate 
of  from  4  to  10  carloads  per  day.  The  freight  rate  to  Pueblo  is  $11.75  per  ton. 
It  is  stated  that  the  ore  so  shipped  caiTies  from  1  to  2  ounces  in  gold  and  from  50 
to  75  ounces  in  silver.  A  great  part  of  the  ore,  however,  is  of  much  higher  grade, 
and  in  the  comparatively  short  time  during  which  the  mine  has  been  worked  it 
has  yielded  large  fortunes  to  its  owners.  tJenish  mills  were  at  first  used ;  subse- 
quently a  ten-stamp  mill.  In  June  of  the  current  year  it  was  announced  that  a 
larger  engine  and  thirty  stamps  were  to  be  added  to  the  mill  and  that  the  work- 
ing shaft  would  be  enlarged  to  three  compartments. 

A  large  part  of  the  production  is  now  milled  upon  the  ground,  and  only  the 
higher  grades  of  ore  are  sent  to  the  smelters. 

LYNX  CREEK  MINES. 

There  is  great  activity  in  gold  mining  around  the  head  of  Lynx  Creek,  in  Yava- 
pai County,  and  a  large  tonnage  of  ore  is  being  treated  and  shipped  daily.  No 
part  of  Aiizona  is  so  strongly  mineralized  within  an  eq^ual  area  as  is  the  neighbor- 
nood  of  upper  Lynx  Creek.  This  locality,  within  a  radius  of  a  few  miles,  has  more 
than  twenty  rich  veins  and  paying  properties,  which  development  is  proving  to  be 
permanent. 

WEAVER  DISTRICT. 

In  the  neighborhood  of  Rich  Hill  and  Stanton,  Yavapai  County,  and  between 
these  localities  and  the  Hassavampa  River,  there  are  many  valuable  gold  pros- 
pects, and  a  great  deal  of  development  work  is  being  carried  on.  All  of  the  veins 
run  high  in  gold  from  the  grass  roots,  and  it  is  confidently  expected  that  a  large 
number  ofpermanently  producing  gold  mines  will  soon  be  in  operation  in  this 
district.  The  neighborhood  has  been  famous  for  its  rich  placer  mines  for  many 
years. 

COPPER. 
Production  op  Copper  in  Arizona. 

The  fame  of  Arizona  as  a  copper  producer  extends  throughout  the  world.  The 
ores  of  this  most  important  metal  in  their  varied  forms  ai*e  extensively  distributed 
throughout  the  Territoiy.  The  chief  and  best-known  centers  of  production  are 
Bisbee,  in  the  southern  portion  of  Cochise  Counter;  Jerome,  in  Yavapai  County; 
Morenci  and  Clifton,  in  Graham;  and  Globe,  in  Pinal  County.  Large  quantities 
have  also  been  produced  in  Pima  County,  near  Tucson,  and  in  the  Santa  Ritas, 
near  Rosemont.  In  the  early  days  of  the  Territory,  even  before  the  construction 
of  the  railways,  quantities  of  copper  were  produced  at  the  Longfellow  mines  and 
sent  out  by  ox  teams  overland.  In  these  early  days,  also,  the  mines  of  the  Aio 
Mountains  produced  and  shipped  large  amounts  of  native  copper,  and  the  scarcely 
less  rich  and  valuable  red  oxide,  to  San  Francisco  byway  of  Yuma  and  the  Gulf. 

It  would  be  a  ^eat  and  almost  impossible  task  to  enumerate,  and  much  more 
difficult  to  describe,  all  the  localities  of  copper  ores  in  Arizona.  Many  of  great 
promise  are  yet  lying  idle,  waiting  for  the  hand  of  capital  to  develop  them.  Many 
are  yet  to  be  discovered,  for  the  work  of  the  prospector  in  Arizona  is  not  yet 
completed. 

The  year  1898  was  a  busy  and  profitable  one  generally  for  our  chief  copper  pro- 
ducers. The  production  was  not  only  well  sustained,  but  it  exceeded  the  records 
of  former  years.  Great  advancements  and  improvements  in  the  art  of  reducing 
the  ores  were  made,  by  which  not  only  the  cost  of  treatment  was  reduced,  but  by 
which  ores  of  a  lower  percentage  were  profitably  treated,  while  at  the  same  time 
a  8Ui)erior  product  can  be  turned  out,  costing  less  for  transportation.  The  well- 
known  Williams  Brothers,  at  Bisbee,  and  the  managers  at  tferome  and  at  Clifton 
have,  in  their  respective  fields,  been  in  the  vanguard  of  progress,  and  have  not 
allowed  the  reputation  of  Arizona  for  alert,  progressive  intelligence  to  suffer  nor 
to  be  diminished. 

The  rapid  rise  in  the  price  of  copper  has  stimulated  the  investment  pf  capital  in 
the  many  neglected  copper-mine  prospects  of  the  Territory.  Many  of  them  which 
had  fallen  into  neglect  have  been  reopened  and  developed  into  producing  prop- 
erties. Prospecting  has  also  been  stimulated  and  new  veins  and  deposits  of 
copper  ore  have  been  located  and  sold  under  working  bonds.  The  older  and 
largely  producing  properties  have  been  pressed  to  greater  activity  and  increased 
ontput,  so  that  the  copper  production  of  Arizona  for  the  year  1898-99  is  the 
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largest  in  its  history,  being  110,823,864  pounds  against  81,019,222  jwunds  for  the 
year  1897  as  shown  by  the  annexed  table: 

Production  of  copper  in  Arizona, 

Pounds.  I  Pounds. 

1883 .  23,874,965  i  1891 39,873,279 

1884 26,734,345  i  1892 38,436,079 

1885 .--  22,706,366  |  1893 43,902,824 

1886 15,657,035  I  1894 44,531,108 

1887 17,720,462  i  1895 48,329,403 

1888 31,797,300     1896 78,745,321 

1889 31,586,185  i  1897 81,019,922 

1890 34,796,689  |  1898 110,823,864 

The  production  for  the  first  six  months  of  1898,  or  from  January  to  June,  inclu- 
sive, was  49,503,294  pounds,  and  for  the  first  six  months  of  1899  it  amounted  to 
68,847.198  i)ounds.  The  Engineering  and  Mining  Journal  says:  **  Arizona,  which 
was  last  year  the  third  State  in  the  amount  of  its  production,  showed  a  gain  of 
19,820,942  pounds,  or  24  per  cent,  the  greater  part  of  which  came  from  its  two  great 
mines,  the  United  Verde  and  the  Copper  Queen,  although  some  of  the  smaller  pro- 
ducei's,  such  as  the  Arizona  Copper  Company  at  Graham,  showed  large  advances." 

The  total  copper  production  of  the  United  States  for  the  first  six  months  of  the 
year,  ending  June  80, 1898,  amounted  to  269,880,880  pounds  of  fine  copper,  and  for 
the  entire  year  to  535,900,232  pounds  of  fine  copper,  including  7,015,375  x)ounds 
in  copper  sulphates,  an  increase  over  the  year  1897  of  6.8  per  cent. 

While  there  is  a  considerable  export  from  Bisbee  of  copx)er  in  the  form  of  rich 
copper  matte  through  Nogales  into  Sonora,  Mexico,  there  is  also  a  large  importa- 
tion of  the  metal  through  the  same  channel.  In  the  month  of  Marcn,  1898,  the 
importations  at  Nogales  were  the  largest  in  the  history  of  the  custom-house, 
amounting  to  7 ,685 ,874  pounds ,  valued  at  $55 1 ,984.  The  official  figures  for  the  year 
1898  are  not  satisfactory. 

THE  UNITED  VERDE  COPPER  MINES. 

The  United  Verde  copper  mines,  situated  at  Jerome,  28  miles  from  Prescott,  in 
Yavapai  County,  and  owned  by  Senator  W.  A.  Clark,  of  Montana,  have  a  world- 
wide reputation.  Their  production  in  both  copper  and  ^old  has  been  phenome- 
nal. While  it  is  not  the  policy  of  the  company  to  furnish  detailed  information 
for  publication,  enough  is  known  to  justify  the  statement  that  the  yield  in  copper 
bullion  of  these  mines  per  month  is  approximately  3,000,000  pounds.  Some 
months  the  yield  exceeds  this  amount.  The  bullion  contains  considerable  gold 
and  some  silver.  The  ore  bodies  in  the  mines  are  of  great  extent  and  value,  and 
can  not  be  exhausted  in  a  lifetime.  The  mines  and  reduction  works  of  the 
United  Verde  Copper  Company  are  at  present  employing  about  1,000  men.     The 

Srincipal  shaft  is  about  600  feet  deep.  From  different  levels  tunnels  have  been 
riven,  and  the  underground  workings  are  extensive.  The  engine  capacity  of 
the  plant  amounts  to  2,000  horsepower,  which  is  utilized  in  hoisting  ore,  ox)er- 
atiiig  air  drills,  copper  converters,  machine  shops,  and  a  40-ton  crane.  A  vast 
amount  of  new  ironwork  has  been  put  in,  consisting  of  structural  works  for 
buildings  covering  the  entire  plant,  engine  and  boiler  rooms,  converters,  blast 
funaaces,  machine  shops  and  foundry.  The  plant  in  some  respects  is  the  most 
complete  in  the  country,  and  the  converters  in  use  there  are  said  to  be  the  largest 
in  the  world.  A  reverberatoiy  furnace  is  used  in  smelting  the  finer  ores,  especially 
those  rich  in  silver.  A  ^eater  part  of  the  ore  when  taken  from  the  mines  is  first 
roasted  in  heaps,  extending  along  the  dope  of  the  mountain  in  three  long  rows, 
whereby  it  is  desulphurizea.  It  then  goes  to  the  blast  furnaces  and  finally  to  the 
converters.  The  copper  bullion  which  is  thus  produced  is  about  99  per  cent  pure 
copper.  The  mines,  smelting  plant,  and  town  of  Jerome  are  situated  on  the  east 
slope  of  the  Black  Hills  range,  pretty  well  up  toward  the  crest,  at  an  altitude  of 
about  5,600  feet  above  the  sea  level,  and  at  least  1 ,800  feet  above  the  Rio  Verde 
Valley,  which  spreads  out  in  grand  panorama  to  the  east  and  south.  The  town 
contains  about  4,000  people.  A  considerable  amount  of  prospecting  is  going  on 
in  the  adjacent  territory,  and  mining  is  active  in  that  vicinity.  The  equipment 
of  these  mines  is  thorough  and  complete  in  every  way,  and  the  property  is 
conceded  to  be  one  of  the  greatest  and  most  valuable  in  the  known  world. 
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BISBEE. 

Theproduction  of  high-grade  99  per  cent  black  copper  at  Bisbee  has  been  dur- 
ng  1898  the  largest  in  its  history.  It  is  st^id  to  average  two  carloads  a  day. 
Besides  shipping  ingots  of  black  copper,  there  is  a  considerable  output  of  a  rich 
copper  matte,  which  is  sent  to  Mexico  to  supply  another  company  with  a  desirable 
form  of  flux.  It  contains  about  45  i)er  cent  of  copper,  and  is  sent  at  the  rate  of 
about  a  carload  a  day  to  Agua  Caliente,  Sonora,  Mexico,  by  way  of  Nogales. 

In  1896  the  company  was  running  four  blast  furnaces  and  smelting  about  400 
tons  daily  in  each  twenty-four  hours.  The  product  was  copper  matte,  which  was 
bessemenzed,  or  treated  by  the  i)neumatic  method  in  three  stands  of  trough 
converters,  giving  a  product  of  ingot  copper  averaging  99.3  per  cent  of  fiue 
copi)er.  The  production  for  the  fiscal  year  ending  June  80, 1896,  was  10, 492Ayir 
tons,  or  20,984,510  pounds,  of  bessemer  pig  copper,  averaging  99.2  per  cent  fine 
copper.  The  introduction  of  the  pneumatic  process,  with  its  special  American 
modifications,  in  Montana  and  in  Arizona,  at  Bisbee  and  Jerome,  has  revolution- 
ized the  art  of  copper  smelting,  and  has  made  our  text-books  on  the  subject  chiefly 
valuable  as  histories  of  the  metallurgy  of  copper.  The  production  for  1899  has 
been  maintained  at  a  high  figure,  and  the  town  of  Bisbee  has  been  exceptionally 
prosperous. 

Bisbee  is  fortunate  in  more  than  one  respect.  It  is  situated  near  the  head  of  a 
canyon,  on  almost  the  extreme  south  edge  of  Cochise  County,  about  6  miles  from 
the  Mexican  line.  It  is  owned  by  the  Copper  Queen  Comjwny,  and  is  generiJlv 
understood  to  be  one  of  the  many  copi)er  camps  controlled  by  Phelps,  I)odge  &  ' 
Co.,  of  New  York.  It  is  reached  by  its  own  r^lroad,  which  connects  with  the 
Southern  Pacific  at  Benson ,  about  85  or  40  miles  northwest.  It  is  said  that  there  are 
1 ,000  men  on  the  pay  roll  of  the  company.  The  wages  paid  are  $8  above  and  $8. 50 
bidow  ground,  and  fortunate  indeed  is  the  man  whose  name  is  on  the  roll  of  the 
favored  thousand.  The  output  of  the  camp  is  said  to  be  three  carloads  of  refined 
copper  per  day.  The  town  is  scattered  up  and  down  the  canyon  for  at  least  a 
mue;  but  the  town  proper  is  centered  immediately  east  and  south  of  the  big 
smelting  plant.  The  business  of  the  town  is  carried  on  largely  in  the  canyon, 
where  the  stores,  saloons,  restaurants,  and  lodging  houses  are  principally  located. 
On  the  steep  face  of  the  mountain  south  of  the  canyon  is  to  be  found  the  princi- 
pal residence  portion.  The  main  canyon  is  intersected  by  another  a  short  distance 
below  and  almost  immediately  opposite  the  smelters,  and  is  known  as  Brewery 
Gulch.  As  this  gulch  afforded  a  limited  quantity  of  building  space,  it  has  been 
made  use  of,  and  here  the  small  merchandising  of  the  commumty  is  carried  on. 
On  the  whole  it  may  be  summed  up  that  the  mines  and  reduction  works  of  the 
company  occupy  the  north  side  of  the  canyon,  the  residences  the  south  side,  and 
the  business  houses  the  canyon  proper. 

At  the  head  and  front  of  the  Copper  Queen  Company  stand  two  men  whose 
names  are  household  words  in  southern  Arizona,  Messrs.  Ben  and  Lewis  Williams. 
The  former  is  superintendent,  and  under  his  direction  the  Copper  Queen  Com- 
pany's plant  ana  mines  at  Bisbee  have  passed  into  history  as  one  of  the  most 
successful  copper-producing  works  in  the  country.  Independent  of  the  great 
value  of  the  mmes,  there  are  not  less  than  $1,000,000  or  $1,500,000  involved  in  the 

Seat  plant  itself  and  incident  thereto.  Mr.  Lewis  Williams,  or  as  he  is  better 
lown  among  the  little  army  of  employees,  **  Don  Lewis,"  is  second  in  command, 
and  in  the  aMence  of  Mr.  Sen  WiUiams  is  superintendent  in  charge ;  but  at  all 
times  the  smelting  plant  is  under  his  immediate  supervision.  Than  these  gentle- 
men there  are  not  two  more  popular  employers  of  labor  in  the  whole  country. 
Their  fair  and  courteous  treatment  of  tne  men  and  the  kindly  interest  in  the 
welfare  of  their  employees  have  endeared  them  to  all. 

THE  CLIFTON  COPPKE  DISTRICT. 

The  mines  of  this  district  have  so  frequently  been  referred  to  that  it  is  unneces- 
sary to  rex)eat  much  that  has  already  been  said  about  them.  Few  people,  however, 
are  aware  of  the  immense  amount  of  development  work  done  in  this  field  during 
the  last  few  years.  The  principal  companies  engaged  in  business  are  the  Arizona 
Copper  Company,  Limited,  of  Clifton,  and  the  Detroit  Copper  Mining  Company  of 
Morenci.  The  former  company  draws  its  ore  supplies  from  various  groups  of  mines^ 
situated  from  5,000  to  7,000  feet  above  sea  level.  The  most  important  of  them— 
the  Longfellow  ^proup— which  is  situated  in  the  heart  of  the  Morenci  field,  side  by 
side  wiu  the  mines  of  the  Detroit  Mining  Company,  has  been  a  producer  since 
1872.  up  till  a  few  years  ago  practically  aQ  of  the  ores  were  taken  from  the  con- 
tacts between  magnesian  limestone  and  the  porphyry.    These  ores  were  oxidized 
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and  self -fluxing,  and  a  single  smelter  was  all  that  was  necessary  to  produce  copper 
bullion  98  per  cent  fine.  The  mineralized  limestone  belt  extended  fully  a  mile  in 
length.  The  ore  bodies,  however,  were  largely  superficial  in  their  occurrence,  and 
were  never  found  in  quantity  at  a  greater  depth  tnan  300  feet  below  the  surface, 
the  average  depth  of  pay  ore  being  150  feet.  The  ores,  in  the  main,  had  been 
formed  by  the  replacement  of  limestone  by  solutions  of  copper.  It  was  not  to  be 
expected  that  this  field  would  last  forever.  As  early  as  1891  the  mines  situated  in 
the  limestone  field  began  to  give  evidence  of  exhaustion.  Extensive  exploration 
by  the  diamond  drill  was  only  successful  in  exposing  and  throwing  more  light  on 
the  mineral  formation.  Exploration  for  new  ore  bodies  in  this  direction  beine 
unsuccessful,  attention  was  turned  to  the  extensive  porphyry  belt  against  which 
the  limestone  and  lime  shales  abut. 

On  the  surface  of  the  i)orphyry  belt  there  were  practically  no  indications  of 
copper.  There  was,  therefore,  nothing  definite  to  follow  from  the  surface.  Under 
the  circumstances  it  was  deemed  advisable  to  puncture  the  Humboldt  Mountain 
with  a  tunnel  which  would  cut  under  the  apex  of  the  mountain  at  a  depth  of  fully 
400  feet.  This  work,  conducted  with  judgment,  was  successful  in  exposing  enor- 
mous bodies  of  low-grade  sulphide  ores,  which,  however,  were  so  low  in  grade  that 
for  a  time  it  was  doubtful  if  they  could  be  treated  with  profit.  An  enormous 
amount  of  capital  had  been  sunk  in  the  development  of  the  ore  bodies  and  fur- 
ther large  outlays  had  to  be  made  on  concentrating  plants  and  on  other  plants 
necessary  for  the  treatment  of  these  ores.  The  problem  was  attacked  with  vigor 
and  skill,  complete  success  attending  every  effort.  These  results  practically 
amounted  to  the  transformation  of  one  of  the  oldest  copper  companies  in  the 
Territory  into  one  of  the  youngest,  for  it  laid  open  to  it  a  virejin  field  which  has 
already  proved  to  be  much  more  eirtensive  and  much  more  enduring  in  its  char- 
acter than  the  ori^rinal  limestone  belt  on  which  the  company  formerly  depended. 
In  addition  to  the  Longfellow  group,  the  company  has  also  groups  of  mines  known 
as  Queen,  Coronado,  and  Metcalf  groups.  Of  these,  the  latter,  so  far,  has  been  the 
most  important.  It  has  produced  largely  of  a  low-grade  oxidized  ore  found  on 
the  surface  of  the  Metcalf  Hill.  This  ore,  while  extremely  low  in  grade,  occurs  in 
great  quantity.  For  its  successful  treatment  concentration  and  leaching  have 
both  been  found  necessary. 

The  Coronado  group,  on  account  of  its  distance  from  the  works  at  Clifton,  and 
also  on  account  of  the  difficult  and  expensive  transportation,  has  heretofore  been 
given  but  little  attention.  It  is,  however,  a  property  of  great  extent  and  of  great 
possibilities. 

The  metallurgical  |)lant  is  one  of  the  largest  in  the  Territory,  and  consists  of 
smelting  furnaces  with  a  capacity  of  500  tons  per  day,  concentrating  plants 
with  a  capacity  of  750  tons  per  day,  a  leaching  plant  with  a  capacity  of  150 
tons  per  day,  a  two-converter  Bessemer  plant,  operated  entirely  by  gas-«ngine 
power;  a  sulphuric  acid  plant  and  a  bluestone  plant.  In  addition  to  the  Bessemer 
plant  three  of  its  concentrating  plants  are  operated  by  gas-engine  power.  The 
gas  engines  employed  have  a  rated  capacity  of  750  horsepower,  and  have  been 
round  to  be  extremely  economical  in  fuel.  The  company  is  now  producing  copper 
at  the  rate  of  10,000  tons  per  annum.  It  employs  about  1,500  men  on  its  mines, 
railways,  and  works. 

In  connection  with  the  works  there  is  an  insurance  society  in  successful  opera- 
tion. This  society  is  officered  and  managed  by  the  employees  of  the  company, 
and  the  monthly  charge  for  this  insurance  society  amounts  to  only  50  cents,  and 
for  every  dollar  subscribed  by  the  employees  the  company  contributes  25  cents. 
This  extremely  low  charge  has  been  found  to  be  more  than  equal  to  meet  all 
claims  made  upon  the  society  through  accidents,  and  also  through  the  hospital, 
which  is  also  maintained  by  the  society.  The  camp  of  Clifton  is  one  of  the  healthi- 
est in  the  Territory,  and  a  more  prosperous  or  more  contented  body  of  workmen 
can  not  be  found  anywhere. 

In  addition  to  the  society  the  employees  have  also  a  magnificent  reading  room, 
equipped  with  baths  and  built  so  as  to  be  suited  for  meetings,  entertainments, 
and  dances. 

Situated  at  an  elevation  of  3,500  feet  above  sea  level,  Clifton  enjoys  a  climate 
which  is  a  happy  medium  between  the  extreme  heat  of  the  southern  parts  of  the 
Territory  and  the  more  invigorating  climate  of  the  North. 

The  Detroit  Copper  Company  at  Morenci,the  property  of  Phelps, Dodge  &  Co.. 
produces  7,500  tons  of  copper  per  annum  and  employs  1,000  men.  This  company 
18  about  to  build  a  narrow-gauge  (3-foot)  railroad  from  Morenci  to  Guthrie,  a  dis- 
tance of  18  miles.  The  company  is  also  erecting  a  100-ton  concentrating  plant, 
and  is  making  many  improvements,  all  of  a  substantial  order. 


Digitized  by 


Google 


o 
o 


o 
o 

< 
z 
o 


o 

I- 
z 
< 
-I 
Q. 

z 
o 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


0 

J 

o 


0 

z 
g 


o 
O 


Digitized  by 


Google 


REPORT    OP   THE    GOVERNOR   OF   ARIZONA.  79 

GLOBE  COPPER  DISTRICT. 

Globe  district  is  situated  on  the  northwestern  8l(>pe  of  the  Pinal  Mountains, 
about  38  miles  from  the  famous  Silver  King  Mine.  In  the  i)eriod  from  1876  to 
1883  this  district  attracted  much  attention  oy  reason  of  the  many  discoveries  of 
rich  silver  veins.  At  present  mining  activity  is  confined  chiefly  to  copper.  The 
completion  of  the  Gila  Valley,  Globe  and  Northern  Railway,  a  branch  of  the 
Southern  Pacific,  now  gives  access  to  the  region  and  has  greatly  stimulated  its 
development.  The  first  location  on  what  is  now  considered  the  main  copper-bear- 
ing belt  was  made  in  1875  by  the  locators  of  the  Silver  King  Mine,  and  it  was 
named  the  **  Globe."  This  location  is  now  held  and  worked  by  the  Old  Domin- 
ion Copper  Company,  which  also  has  two  other  locations  on  the  same  vein — the 
**  Southwest  Globe  "and  the  "Globe  Ledge."  The  vein  is  described  as  follow- 
ing a  contact,  having  for  a  foot  wall  dionte  and  for  the  hanging  wall  limestone 
containing  fossils  of  the  carboniferous  period.  On  the  west  side  of  the  outcrop 
there  is  a  capinng  of  a  volcanic  rock,  referred  to  as  trachyte,  which  conceals 
outcrops  in  that  direction.  That  good  ore  occurs  there  was  shown  by  Dr.  Trip- 
pel  by  a  drift  west  from  the  shaft,  and  openings  were  afterwards  made  through 
the  bed  of  trachyte  and  have  been  extended  downward  on  ore  for  over  300  feet. 
This  deposit  was  regarded  by  Dr.  Wendt  as  a  fissure  vein,  and  he  notes  that  in 
approaching  the  ore  body  through  the  long  adit  tunnel  running  lengthwise  of 
the  claims  the  conditions  are  similar  to  those  observed  in  the  Longfellow  mines 
at  Clifton  and  the  Queen  and  Prince  mines  at  Bisbee^  especially  as  regards  the 
decomposition  and  kaolinization  of  the  rock. 

The  ores  are  mostly  oxidized,  but  large  bodies  of  sulphides  have  been  found  on 
the  second  and  third  levels,  with  oxidized  ores  below  them.  They  carry  a  large 
amount  of  silica  and  frequently  require  heavy  additions  of  lime  and  iron  to  the 
charges. 

The  Old  Dominion  Company  put  up  two  100-ton  smelting  furnaces.  The  pro- 
duction of  black  copper  from  November  1, 1895,  to  August  1, 1896,  was  reported  as 
6,940,000  pounds. 

THE  UNITED  GLOBE  MINES. 

The  mines  have  the  **Hoosier  Ground,''  consisting  of  some  eighteen  locations 
on  the  main  lode,  including  the  Hoosier,  Centralia,  Gladiator,  Transit,  Nevada. 
The  Buffalo  group  includes  the  Buffalo,  Cleveland,  and  Mark  Twain.  In  these 
mines  we  find  practically  the  same  conditions  as  in  those  of  the  Old  Dominion 
claims.  The  vein,  however,  changes  its  trend  somewhat,  lesser  in  its  angle  of 
dip,  and  is  not  so  wide.  The  limestone  also  becomes  more  magnesian.  Sulphide 
ore  in  bodies  has  not  yet  been  found,  and  the  ore  is  a  little  more  siliceous  than 
those  described.  Samples  taken  from  the  veins  for  a  week  gave  the  following  for 
the  average  composition  for  the  principal  substances : 

Per  cent. 

Copper 14. 6 

Iron 19.3 

Sflica 29.4 

Lime 13.1 

Ifagnesia 4.2 

The  present  output  of  the  group,  derived  from  two  water  jackets,  is  on  an 
average  3,000  pounds  of  black  copper  daily  and  of  excellent  quality,  assaying 
usual^  as  follows : 

Per  cent. 

Copper.. _ 97.60 

Silver 52 

Gk)ld_ - - Trace. 

Iron 1.01 

Sulphur Trace. 

Since  the  report  for  1898  there  has  been  a  change  of  ownership  and  a  reorganiza- 
tion of  the  comi)any,  under  the  same  control  and  largely  the  same  ownership  as 
the  mine  at  Bisbee.  According  to  an  extended  description  of  the  camp  in  the 
*•  Silver  Belt,"  the  United  Globe  mines  were  organized  as  a  cgmpany  for  the 
mining  and  smelting  of  copper  in  1892. 

The  x>roperty  of  the  company  comprises  some  thirty  mining  claims  on  the  Globe 
copper  belt,  north  of  the  town  of  Globe;  a  smelting  plant  and  other  surface  works, 
and  a  sawmill  on  Pinal  Mountain.  None  of  the  claims,  except  the  Buffalo  and 
the  Hoosier,  perhaps,  were  anything  more  than  favorable  prospects  when  pur- 
chased by  the  company,  and  the  smelter  was  a  crude  affair  of  one  small  water- 
jacket  furnace. 
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In  Angnst,  1895,  the  work  of  remodeling  and  enlarging  the  plant  began  and  has 
progressed  steadily  since.  In  this  work  of  improvement  the  superintendent  has 
had  many  obstacles  to  contend  against,  chief  of  which  was  dimcnlty  in  getting 
the  necessarjr  lumber  and  the  slow  transportation  of  machinery  and  other  sup- 

?lie8.    Happily,  these  annoyances  are  now  about  at  an  end,  and  the  visitor  to  the 
Tnited  Globe  will  see  one  of  the  most  complete  and  substantial  plants  for  the 
handling  and  smelting  of  copper  ores  in  Arizona. 

The  smelter  has  been  practically  rebuilt,  and  the  smelter  building  and  tramwav 
terminal  cover  an  area  of  189  feet  square.  The  buildings  are  spacious,  thorough 
in  construction  and  planned  for  convenience  and  facility  in  handling  the  ores, 
coke,  copper,  etc.  The  principal  furnace  is  a  126  by  38  incn  elliptical  water  jacket 
of  the  Douglaspatent,  built  by  the  Samuel  L.  Moore  &  Sons  Company,  of  Eliza- 
beth, N.  J.  Tne  new  feature  (the  invention  of  Prof.  James  Douglas)  is  the 
leading  of  the  blast,  through  the  water  compartment  before  entering  the  furnace, 
causing  the  heating  of  the  blast,  with  a  corresponding  cooling  of  the  water  and  a 
more  even  temi)erature  around  the  crucible.  The  theoretical  capacity  of  the  new 
furnace  is  125  tons  per  day,  but  the  actual  capacity,  smelting  the  oxide  ores  of 
the  district,  will  likely  be  from  150  to  175  tons.  A  36-inch  jacKet  of  the  ordinary 
pattern  will  also  be  employed.  The  most  important  addition  to  the  plant  is  the 
tramway  of  the  improved  Bleichert  pattern,  built  by  the  Trenton  Iron  Works, 
New  Jersey.  The  line  runs  from  the  Buffalo  ore  bins  to  the  smelter,  a  distance 
of  8,000  feet.  Ore  from  the  Hoosier  shaft  will  be  hauled  1,500  feet  in  cars,  drawn 
by  mules,  to  the  Buffalo  ore  bins  and  there  transferred  to  the  cable  tramway. 

At  the  mines  the  principal  development  work  is  directed  toward  the  openings 
of  the  Hoosier  claim  and  adjacent  territory  between  it  and  the  Dime,  in  Copper 
Canyon.  For  this  purpose  there  has  lately  oeen  erected  a  small  hoisting  plant  on 
the  Hoosier  shaft,  together  with  the  main  blacksmith  and  carpenter  shops,  a 
storehouse,  and  office  for  the  mine  foreman.  Underground  wort  has  just  oeen 
initiated  to  crosscut  from  the  main  foot  wall  into  the  limestone,  where  it  is  sup- 
posed that  the  main  ore  bodies  will  be  encountered. 

An  important  strike  of  rich  ore  in  a  considerable  body  was  reported  in  this  mine 
in  April,  1897.  The  several  mines  were  then  supplying  more  ore  than  could  be 
smelted  in  the  80-inch  jacket  then  in  operation. 

The  work  in  other  portions  of  the  Hoosier  territory  for  several  months  past  has 
consisted  of  making  thoroughfares  and  openings  for  necessary  ventilation,  and 
generally  to  connect  the  principal  claims  or  the  Hoosier  group  with  the  main  out- 
let at  the  Hoosier  shaft.  Little  or  no  work  has  been  done  for  several  months  in 
the  Buffalo  mine 

The  old  road  to  the  big  Johnnie  claim  has  been  repaired  and  a  new  iwrtion  con- 
structed leading  to  the  Buffalo  ore  bins,  and  over  which  it  is  proposed  to  utilize 
the  traction  engine  which  some  years  since  did  duty  for  the  Copper  Queen  Com- 
pany in  hauling  ore  from  the  White  Tail  Deer  mine  to  Bisbee. 

The  Big  Johnnie,  Birdsnest,  and  Buckeye  claims  will  furnish  some  ore  to  the 
smelting  works,  and  their  products  will  be  hauled  by  this  engine. 

The  outlaying  claims  are  connected  by  telephone  with  the  mine  foreman's  office 
and  the  smelter. 

A  dynamo  will  shortly  be  added  to  the  smelting  plant  for  lighting  it  and  the 
company's  buildings  near  the  works. 

In  January,  1897,  at  the  United  Globe,  work  on  the  upper  terminal  of  the  cable 
tramway  was  completed.  At  the  smelter  the  ore  and  rock  bins  under  the  crush- 
ers are  being  constructed  and  many  lesser  details  looked  after.  The  stacks  have 
been  erected  over  the  furnace,  the  floor  laid  in  the  engine  and  blower  room,  and 
the  smelter  practically  completed  and  ready  to  begin  the  production  of  copper, 
and  it  is  expected  that  one  36-inch  jacket  will  be  blown  in  about  February  1  or 
soon  thereafter.  Progress  is  reported  in  mine  work.  The  Hoosier  shaft  is  down 
about  280  feet  and  sinking  proceeds  uninterruptedly. 

The  commissioner  of  Gila  County  reported  in  1898  that  the  Globe  mines  had 
produced  70,000,000  pounds  of  ingot  copper,  and  that  the  owners  of  the  Copper 
Queen  at  Bisbee  have,  in  Globe  district,  about  thirty-five  contiguous  claims. 

PINTO  CREEK  MINES. 

He  also  reports  a  promising  mineral  country  on  Pinto  Creek,  north  of  Webster 
Gulch,  which  is  known  to  be  rich  in  gold,  copi)er,  and  lead.  It  is  16  miles  west 
from  Globe.  Several  companies  have  been  organized  to  work  some  of  the  claims; 
amongst  these  are  the  Pinto  Creek  Mining  and  Smelting  Company,  the  Elasser 
Gold  Company,  and  the  Black  Warrior,  m  Webster  Gulch.  The  Continental 
mines  are  14  miles  west  from  Globe. 
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BLACK  WABRIOB  COPPER  COMPANY. 

The  company  has  fourteen  full  claims  situated  about  6^  miles  westerly  from 
Globe,  Ariz.,  being  more  particularly  described  as  being  on  Webster  Gulch,  1 
mile  above  the  junction  of  Webster  and  Lost  gulches. 

During  the  summer  of  1898  the  Black  Warrior  Company  was  working,  under 
bond,  the  Diamond  H.  group  of  claims,  consisting  of  twelve,  situated  at  the  head 
of  Lost  Gulch,  one-hall  mile  above  the  Kasser  Gold  Mining  and  Milling  Com- 
panv's  stamp  miU.  Work  on  the  Diamond  H.  ^oup  has  developed  in  the  135-foot 
shaft  a  body  of  sulphide  of  copper  and  sulphide  of  iron  ore  carrying  20  per  cent 
copper.  The  district  is  short  on  sulphide  ores,  and  the  Diamond  H.  group,  under 
the  management  of  the  Black  Wamor  Company,  promises  to  supply  the  smelters 
with  sulpnide  ore.  The  ore  found  so  far  will  concentrate  about  8  tons  into 
of  concentrates,  and  as  the  work  progresses  the  sulphides  are  getting  stronger 
and  the  mine  promises  soon  to  turn  out  sorting  sulphide  ore.  The  vein  is  a  con- 
tact, the  lime  and  permanent  contact  vein,  with  porphyry  as  a  foot  wall  and  the 
Mme  as  a  han^ng  wall.  This  contact  runs  straight  from  Lost  Gulch  on  the 
Diamond  H.  mmes  to  Pinal  Creek. 

The  Black  Warrior  Company's  copper  proi)erties  proper  have  produced  from 
their  Webster  Gulch  claims  2,000  tons  of  ore,  and  shipped  the  same  to  the  United 
Globe  smelter,  at  a  profit  of  $10  to  $15  per  ton  on  ores  running  from  10  to  22  per 
cent. 

Montgomery. — The  Montgomery  claim,  the  one  on  which  the  most  development 
work  has  been  done,  has  a  300-foot  shaft,  250  feet  of  which  is  in  10  per  cent  copper 
ore;  a  350-foot  tunnel,  240  feet  in  10  per  cent  ore,  and  a  body  or  copper  ore  nas 
been  opened  for  several  hundred  feet,  running  from  10  to  20  per  cent,  rrom  which 
shipments  of  700  tons  have  been  made. 

DadeviUe, — The  Dadeville  claim,  abutting  on  the  east  end  of  the  Montgomery, 
has  two  100-foot  shafts  connected  by  a  drift  or  vein.  In  the  east  shaft  on  Dade- 
ville there  is  opened  up  a  6-foot  body  of  ore  oxide  of  copper,  running  24  -per 
cent  copper.  Work  is  now  being  done  getting  ready  to  block  out  the  ore  prepar- 
atory to  reduction.  The  ore  is  taken  out  for  $1.50  per  ton,  as  the  mine  is  practi- 
cally a  lar^e  quarry;  one  open  cut  is  20  feet  wide  and  20  feet  high,  150  feet  lon^, 
all  in  ore,  sides,  top,  and  bottom.  To  further  extract  ore,  all  that  is  necessary  is 
to  go  down  the  hill  a  few  feet  and  start  another  bench,  quarrying  the  ore  out  and. 
after  sorting,  dumping  into  cars  and  haul  it  by  a  horse  on  a  30-inch  track  and 
cars  to  the  ore  chute  at  east  end  of  Dadeville  claim. 

The  company  is  now  working  on  a  200-foot  tunnel,  to  tap  the  bottom  of  the 
three  main  shafts,  thereby  doing  away  with  hoisting  of  the  ores.  All  ores  will 
be  taken  out  through  this  tunnel  and  dumx)ed  into  ore  chutes  ready  for  loading 
and  shipping  to  Globe.  The  haul  to  Globe  is  an  easy  grade  downhill.  One  team 
of  four  animals  can  haul  easily  4  tons  of  ore  per  day. 

The  Black  Warrior  Company  will  make  careful  study  as  to  what  kind  of  a 
plant  is  necessary  for  the  treatment  of  the  ores,  and  until  such  time  as  it  sees  fit 
to  build  a  plant  will  take  advantage  of  the  smelting  rates  at  Globe.  (From  data 
furnished  early  in  1809.) 

Since  the  above  was  reported  the  company  has  erected  a  smelting  and  leaching 
plant  and  all  the  buildings  necessary  to  a  well-equipi)ed  mining  camp  with  per- 
fect appointments,  and  it  is  expected  that  the  proauct  in  copper  wul  be  large 
before  the  close  of  the  year  1899.  The  plant  includes  a  tramway  6,000  feet  long, 
which  carries  the  ore  to  the  reduction  works.  These  works  include  an  acid-leach- 
ing plant  which  has  a  daily  capacity  of  300  tons. 

Continental  Copper. — This  copper  proi)erty,  situated  11  miles  west  of  Globe  and 
formerly  owned  and  controlled  by  N.  L.  Amster,  was  purchased  by  the  Old 
Dominion  Company  in  July,  1899. 

COST  OP  COPPER  AT  GLOBE. 

The  following  figures,  obtained  from  the  late  Dr.  Alexander  Trippel,  regarding 
the  cost  of  producing  copper  at  Globe,  are  interesting.  For  many  years  the 
average  of  the  copper  ores  of  Globe  was  from  14  to  15  per  cent  of  copper,  and  at 
that  percentage  tne  metal  cost  5  cents  a  pound  to  produce.  This  sum  included 
all  the  expenses,  including  the  management,  administration,  etc.  For  a  period  of 
about  one  year  the  best  ore  averaged  from  17  to  19  per  cent  monthly.  Coke  cost 
$52  per  ton  at  the  smelter,  and  the  98^  per  cent  black  copper  cost  4.3  cents  per 
pound.  It  is  to  be  noted  that  the  conditions  since  that  time  have  essenti^y 
changed.  It  was  then  not  accessible  by  rail,  but  now  coke  can  be  delivered  at 
Globe  for  much  less  than  by  teams. 
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TWIN  BUTTES,  MARTINIQUE. 

This  group  of  copper-bearing  claims  includes:  Senator  Morgan,  Gladstone, 
Copper  Monument,  Copper  King,  Copi)er  Queen,  Copi)er  Glance,  Copper  Bullion, 
Copper  Prince,  Senator  Tillman,  Copper  Hill,  and  James  G.  Blaine — eleven  claims 
in  all  and  located  in  three  groups.  These  claims  are  in  the  Pima  mining  district, 
on  the  west  side  of  the  Santa  Cruz  Valley,  about  25  miles  southward  from  Tucson, 
and  are  easily  accessible.  The  development  consists  of  sui)erficial  openings  and 
pits,  from  which  a  considerable  amount  of  copper  ore  has  been  taken  and  shipx>ed 
to  the  smelter,  as  shown  by  the  subjoined  list.  These  ores  occur  at  and  near  the 
contact  of  plutonic  injected  rocks  or  dikes,  with  limestone  beds  of  the  Lower 
Carboniferous  age. 

Number  of  pounds  and  percentage  of  ore  shipped  to  smelter  from  the  Tivin  Buties 
mines  {Ellis^  Wish,  and  Baxter^  owners] . 


Pounds. 

'  Percent 
1    copper. 

28.665 

'         21 

21.185 

1         23.70 

21,610 

1         16.30 

23,450 

18.70 

211,975 

1         27.60 

60.060 

1         30.70 

16,170 

1         21.70 

11.065»  ... 

10 

48.610 

19 

57,310 

1         15.30 

41,955 

1         14 

11,410»  ... 

10 

81,470 

'         18.50 

17,735 

'         19 

642,600         1        

1 

1  Second-class  ore. 

Averaging  over  18  per  cent  copper. 

During  the  spring  of  1899  Mr.  H.  Buckman,  of  Tucson,  secured  a  bond  on  this 
property  and  disi)osed  of  it  to  Col.  J.  P.  Martin,  of  Xenia,  Ohio,  who  is  now  develop- 
ing the  mines,  and  has  named  the  group  the  Martinique.  The  property  was 
reported  upon  by  the  late  Dr.  F.  M.  Endlich  some  years  since,  and  recently  for 
Colonel  Martin. 

AZURITE  COPPER  AND  GOLD  MINING  CX)MPANY. 

The  mines  of  this  company  are  in  the  Sierritas  Mountains,  in  the  foothills  18 
miles  south  of  Tucson  in  Pima  County,  and  are  accessible  by  a  fine  natural  road. 
A  carriage  can  be  driven  to  the  mines.  The  company  has  acquired  eight  claims, 
Imown  as  the  Mineral  Hill  group,  also  other  claims  known  as  the  Shedd  group, 
and  has  been  for  several  months  of  1899  en^ged  in  the  work  of  development  and 
smelting  the  ores  extracted  from  the  deposits.  These  ores  consist  of  the  yellow 
sulphide  of  copper  in  depth  and  of  the  products  of  its  oxidation  at  and  near  to  the 
surface.  These  secondary  ores  are  in  large  quantities  and  consist  of  green  and 
blue  copper  carbonates,  red  oxides  of  copper,  and  the  variously  colored  mixtures 
of  these  minerals  with  red  oxide  of  iron.  All  occur  in  limestone  at  and  near  to 
the  contact  of  the  limestone  with  granitic  and  plutonic  rock.  This  limestone  is 
much  altered  by  the  contact.  It  is  changed  from  blue  to  white.  It  is  probably 
of  the  age  of  the  Carboniferous.  The  ores  are  much  spread  through  the  limestone 
and  the  exact  thickness  and  extent  of  the  ore  bodies  is  not  yet  sufficiently  shown 
by  the  comparatively  superficial  working,  consisting  of  many  pits  and  open  cuts 
and  quarry-like  openings.  The  aggregate  depths  of  the  shafts  is  stated  at  about 
400  feet ;  length  of  drifts  on  the  100-fobt  level,  575  feet ;  on  the  200-foot  level,  250 
feet;  crosscuts  on  the  100-foot  level,  24)0  feet;  on  the  200-foot  level,  250  feet. 
There  are  two  winzes  of  about  50  feet  each.  But  these  openings  are  being  con- 
stantly extended  and  the  figures  do  not  represent  the  extent  of  the  workings  in 
June,  1899.    Water  has  been  found  on  the  310-foot  level. 

According  to  the  statement  made  by  the  company,  the  mines  had,  prior  to  the 
purchase,  been  leased  on  a  royalty  on  the  ore  extracted.  Since  the  year  1875 
over  4,000  tons  of  ore  have  been  mined  and  shipped  away  to  different  smelters. 
The  returns,  as  far  as  obtainable  as  to  quantity  and  quality,  are  as  follows,  and 
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are  taken  from  the  certificates  of  the  three  smelting  companies  which  purchased 
ore  on  their  own  sampling  and  assaying : 


Year. 

Quantity. 

Shipped  to— 

Assay. 

MBS 

Pounds. 

1,250,000 

2,000,000 

670,000 

761,350 

52.870 

242,767 

El  Paso 

Per  cent. 
,      22 

1805 - 

Tucson 

12 

1896 

do 

12.6 

1896 

Copper  Queen       

11.4 

1897 

Tucson 

19.3 

18B7 

Copper  Queen 

10.7 

Total 

4,976,487 

»14.6 

» Average. 

To  work  these  mines,  to  secure  United  States  patents,  and  smelt  the  ores  a 
company  was  organized  at  Tucson,  Ariz.,  December  18,  1897,  under  the  laws 
of  tne  Territory,  with  2,500,000  shares  of  a  par  value  of  $1  each.  Several  ship- 
ments of  black  copper  and  of  high-grade  matte  have  been  made.  One  shipment 
on  the  25th  of  June,  1899,  consisted  of  42,900  pounds  of  copper  bullion  and  matte, 
completing  a  record  of  over  200,000  pounds  of  copper  bullion  and  matte  during 
the  last  run  of  the  80-ton  smelter  at  tne  mine. 

OLIVE  CAMP. 


For  the  last  ten  years  the  Olive  Camp,  in  the  Pima  mining  district,  located 
southerly  18  miles  n*om  Tucson,  has  been  a  steady  producer  in  a  greater  or  less 
degree.  When  silver  was  at  a  fair  value  many  thousands  of  dollars  were  taken 
out  in  high-grade  ores  and  shipped  to  the  various  reduction  works  of  the  country, 
and,  as  silver  depreciated  in  value,  none  but  the  higher  grades  of  ore  were 
shipped,  and  the  output  naturally  decreased. 

More  recently  attention  has  been  turned  to  the  development  and  shipment  of 
high-grade  copper  ores  which  abound  in  that  district,  as  well  as  some  lead  ores, 
so  that  the  district  continues  as  a  substantial  producer.  Recently  some  very 
promising  developments  have  been  made  and  copper  ore  shipments  continue,  but  , 
none  but  nigh-grade  ores  are  shipped  on  account  of  height  rates  and  high  smelter 
charges.  But  time  will  obviate  this,  as  reduction  works  must  soon  be  established 
in  the  district  as  the  large  amount  of  low-grade  ore  accumulating  on  the  dumps 
will  make  an  investment  most  profitable. 

SAN  XAVIER  MINE. 

This  is  one  of  the  oldest  and  most  extensively  worked  mines  in  the  vicinity  of 
Tucson.  It  has  a  history  of  several  years  and  has  yielded  large  amounts  of  ore 
from  extensive  bodies  of  a  low-grade  character,  but  easily  accessible  and  conven- 
ient for  working  and  shipping.  It  is  in  the  foothills  of  the  Sierritas  Mountains 
about  20  miles  south  of  the  city,  and  is  reached  by  a  splendid  natural  road  of  even 
^^rade,  leading  to  the  mine  about  a  thousand  feet  higher  than  the  San  Xavier  Mis- 
sion. It  is  not  far  from  the  Azurite  claims,  and  is  in  the  hne  of  the  extensive 
mineralization  of  the  formations  by  contact  metamorphism. 

The  group  of  claims  was  patented  and  held  by  parties  in  Boston,  but  after  some 
years  of  idleness  the  property  was  acquired,  in  1897,  by  Gten.  L.  H.  Manning,  who 
lias  reopened  the  mines  and  revived  the  working  and  shipping  the  ores  to  the 
smelting  works  at  El  Paso. 

The  ores  as  developed  in  depth  below  the  horizon  of  oxidation  are  a  mixture  of 
zinc  blende,  galena,  and  copper  sulphide. 

The  San  Xavier  mine  was  worked  originally  by  '*  chloriders  "  some  twenty  years 
ago  as  a  silver  and  lead  proposition,  no  attention  whatever  being  paid  to  the  cop- 
per contained,  either  in  the  ores  which  they  extracted  and  sorted,  nor  to  other  por- 
tions of  the  claims  which  show  quite  large  percentages  in  copper.  The  prox)erty , 
^was  left  idle  for  some  ten  years,  tne  mine  filled  up  with  water,  and  what  is  known 
as  the  water  shaft,  which  is  800  feet  in  depth,  contains  very  large  bodies  of  sul- 
phides carrying  from  15  to  25  ounces  of  silver,  3  to  10  i)er  cent  copper,  and  from  15 
to  40  per  cent  lead.  All  of  this  body  of  sulphides  in  the  water  shaft  will  also  show 
from  20  to  25  per  cent  zinc.  After  ascertaining  the  values  from  actual  shipments 
and  finding  that  the  zinc  was  not  desirable  by  the  smelters,  about  50  tons  of  the 
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ore  was  concentrated  with  a  view  of  separatingthe  zinc  from  the  copper,  lead, 
and  silver.  These  experiments  were  maae  on  a  Wilfley  table  and  the  result  was 
very  satisfactory. 

Some  of  the  mixed  ore  was  also  worked  npon  the  jigs  at  the  Arizona  School  of 
Mines  and  a  very  fair  separation  of  the  galena  was  effected,  while  at  the  same  tuae 
there  was  a  concentration  of  the  other  minerals  by  the  separation  of  quartz  and 
earthy  matters.  In  general,  however,  the  ore  is  concentrated  by  nature  and  does 
not  justify  effort  to  effect  a  separation  of  its  constituents. 

The  sulphide  bodies  have  been  well  developed,  and  these  ores  can  be  worked  by 
any  ordinary  methods  of  working  sulphides  or  by  separating  the  zinc  which  is 
the  only  objectionable  feature  of  the  ore,  and  then  ship  to  the  smelters,  or  they 
can  be  shipped  as  mined.  All  of  the  sulphides  ap];)ear  to  be  higher  in  value  in 
copper,  lead,  and  silver  than  the  carbonates.  It  is  difficult  to  give  any  reliable 
estimates  upon  the  number  of  tons  of  sulphides  which  are  actually  developed. 
There  are  such  vast  quantitities,  and  the  openings  are  so  irregular,  that  anv  esti- 
mate which  might  be  made  would  not  be  reliable.  Mr.  Manning,  in  1897,  felt  per- 
fectly sure  that  at  least  50,000  tons  of  material  could  be  secured  Between  the  water 
shaft  upon  which  there  was  one  hoist,  and  the  union  shaft  uix>n  which  there  was 
also  a  hoist,  the  distance  between  the  two  being  275  feet.  The  minimum  value  of 
these  sulphides  is  not  less  than  $15  per  ton.  Thus,  taking  the  low  estimate  on 
these  ore  Dodies  of  50,000  tons,  we  have  a  gross  value  of  $750,000.  In  October,  1897, 
Mr.  Manning  estimated  that  there  were  exposed  practically  from  25,000  to  35,000 
tons  of  the  oxidized  ores  to  a  depth  of  60  feet.  In  one  place  the  vein  or  deposit 
was  fully  50  feet  in  width,  and  several  shafts  had  been  sunk  into  this  body  to  the 
depth  of  60  feet. 

The  returns  upon  shipments  of  considerable  quantities  to  the  smelter  show  a 
considerable  difference  m  the  composition  of  the  ore  at  different  places.  The  ore 
body  appears  to  be  made  up  of  lenticular  masses  lapping  one  over  another  as  in 
seg^regated  masses.  Considerable  masses  of  nearly  clean  galena  are  found,  and 
again  the  copper  sulphides  appear  in  greater  volume. 

The  average  of  the  ores  thus  far  shipped  has  been  from  li  to  Sper  cent  copper, 
from  2  to  15  ounces  in  silver,  and  from  10  to  30  per  cent  lead.  The  other  constit- 
uents in  the  ore  are  on  an  average  about  35  per  cent  silica,  12  i)er  cent  iron,  and  5 
per  cent  lime. 

In  October,  1897,  the  smelter  paid  for  all  the  metallic  contents  of  the  ore.  For 
the  silver  95  per  cent  of  the  New  York  quotation  was  allowed,  and  for  the  lead  55 
cents  per  unit,  and  for  the  dry  copper  80  cents  per  unit.  Of  course,  since  the 
'  great  advance  in  the  value  of  «11  the  metals  these  figures  would  be  exceeded.  In 
other  words,  the  ores  of  the  San  Xavier  are  worth  much  more  in  1899  than  they 
were  in  1897. 

The  following  figures  show  the  costs  and  charges  upon  this  ore  in  October ,  1 897.  It 
then  cost  $1. 93  -per  ton  to  haul  the  ore  from  the  mines  to  the  railroad.  The  railroad 
rate  was  $2.50  per  ton,  and  the  smelter  charges,  based  upon  the  lead  and  silver 
percentages,  was  from  $4.50  to  $6  i)er  ton;  the  average  smelter  charge  daring  the 
month  of  October  was  $5.50  per  ton.    The  fiixed  charges  were  as  follows : 

Smelter  charges « $5.50 

Railroad  freight 2.50 

Hauling 1.93 

Total  fixed  charges .' 9.93 

The  following  figures  show  the  extent  of  the  extraction  and  shipment,  the 
expenses  and  the  returns  upon  the  San  Xavier  in  the  month  of  October,  1897 : 

Thirty-four  cars  shipped  contained  752  tons: 

Total  gross  value  of  ore $10, 237. 00 

Total  expense 8,218.00 

Net  profit 2,019.00 

Net  profit  per  ton 2.68 

The  daily  average,  therefore,  for  the  month  was  25  tons.    The  shipments  for 

,  the  future,  it  was  claimed,  would  average  in  value  somewhat  better  than  those 

given,  because  some  400  tons  were  shipped  during  the  month  from  old  dumps 

which  some  years  ago  had  been  hand  sorted  for  the  silver  contents,  thus  ronning 

some  of  the  cars  down  to  as  low  as  $12.50  total  valuation. 

At  the  end  of  the  month  of  June,  1899,  Mr.  R.  W.  Forbes,  the  superintendent,  was 
in  Tucson  and  stated  that  the  mine  was  yielding  satisfactorily  and  that  it  was  the 
intention  to  ship  1,000  tons  of  ore  a  month.    About  50  men  were  employed. 
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TABLft  MOUNTAIN  COPPER. 

It  is  understood  that  there  was  a  considerable  development  of  copper  ore  at 
Table  Mountain,  beyond  the  San  Pedro,  during  the  year  1898.  No  rejwrt  or  descrip- 
tion of  this  property  has  been  received  for  1899,  but  operations  appear  to  have 
ceased.  The  coxe  which  was  ordered  and  delivered  at  WiUcox  was  seized  and 
sold,  and  it  is  supposed  that  the  mine  did  not  justify  further  development  or  the 
erection  of  the  projwsed  smelting  plant. 

About  6  miles  to  the  eastward  of  Mammoth,  and  over  the  pass  at  Table  Moun- 
tain, is  the  proi)erty  of  the  Table  Mountain  Copper  Company.  The  company  now 
has  50  or  60  tents  pitched,  and  these  constitute  the  present  living  and  business 
apartments.  Lumber  and  material  are  being  hauled  into  the  camp,  and  more 
comf oi-table  and  commodious  quarters  will  soon  be  erected  for  the  acconmiodation 
of  the  company  and  its  employees.  About  75  men  are  now  emploved  in  the  camp. 
The  company  has  expended  several  thousand  dollars  in  making  a  first-class  wagon 
road  from  their  camp  to  a  main  road  leading  to  the  Southern  Pacific  Railroad 
at  WiBcox,  and  over  this  road  all  the  supplies  and  machinery  will  be  transported 
to  this  camp.  This  property  is  being  developed  by  means  of  an  open  cut,  and 
resembles  a  large  quarry  rather  than  the  nsual  mine.  The  face  of  tne  cut  has  a 
vertical  thickness  of  about  50  feet,  and  the  surrounding  croppings  extend  about 
3,000  feet  laterally. 

SAGINAW. 

Extensive  developments  and  improvements  were  made  during  the  year  1898. 
The  installation  of  large  pumps  for  raising  water  were  made  on  the  borders  of  the 
Santa  Cruz,  and  water  was  supplied  to  the  camp  from  this  source.  A  costly  mill 
and  a  smelter  were  erected  at  the  mines,  but  the  ores  were  too  lean  and  base  to 
X>ay  a  profit,  and  the  plant  was  closed  down  and  has  been  in  the  hands  of  the 
sheriff. 

MOHAVE  COUNTY  COPPER. 

Important  indications  or  *  *  prospects  "  of  copper-bearing  ledges  are  reported  from 
Mineral  Park,  Mohave  Cotmty.  The  ores  ap];)ear  to  be  the  yellow  sulphide  and 
copper  glance  in  veins  traversing  crystalline  rocks. 

COPPER  ORES  ALONG  THE  COLORADO. 

The  rich  copper  conglomerates  of  the  vicinity  of  La  Paz  attracted  great  atten- 
tion about  the  year  1865.  Very  rich  masses  of  nearly  pure  citreous  copper  were 
t^en  out,  but  the  quantity  does  not  appear  to  be  sufficiently  large  to  justify  work- 
ing. In  the  vicinity  of  Castle  Dome  there  are  rich  copper  ores  in  small  quantity 
which  carry  free  gold.  These  appear  to  be  more  in  the  nature  of  veins  than  of 
deposits  like  those  of  La  Paz  ana  Planet.  Of  the  copper  mines  of  the  Harcuvar 
Mountains  no  information  has  been  obtained. 

COPPER  MINES  OP  THE  AJO. 

These  historic  mines  in  Maricopa  County,  which,  in  the  early  days  of  the  occu- 
pation of  Arizona  by  the  whites,  sent  out  wagonloads  of  native  copi)er  and  red 
oxide,  and  which  have  largely  added  to  the  fame  of  the  Territory  as  a  copper  pro- 
ducer, have  been  worked  with  more  vigor  in  1899.  For  an  interesting  notice  of 
the  earliest  workings  on  these  mines  reference  is  made  to  the  Sketch  of  the  His- 
tory of  Mining  in  Arizona.  The  mines  have  been  worked  in  a  small  way  for  years 
past,  but  in  1899  Col  C.  C.  Bean  has  been  actively  engaged  in  reopemng  and  in 
working  one  or  more  of  the  principal  mines,  and  has  made  shipments  of  a  hi^^h- 
grade  ore  to  smelters.  He  finds  chalcopyrite  and  bomite  in  depth  and  is  sanguine 
of  a  successful  result.  Other  parties  in  the  district  are  mining  and  concentrating 
ore  and  shipping  out  the  product  by  the  Southern  Pacific  Railroad  from  Gila  Bend 
station. 

COPPER  GLANCE. 

This  noted  claim  in  the  Huachuca  Mountains  is  about  15  miles  from  Fairbanks 
bv  wagon  to  foot  of  the  mountains  and  thence  11  miles  by  trail  over  the  summit 
of  the  mountains  to  the  mine.  It  was  opened  and  worked  for  some  time.  Ship- 
ments of  high-grade  copper  glance  ore  were  made  from  a  chute  or  chimney  about 
50  feet  in  length.    There  is  a  continuous  vein  from  the  summit  of  the  range  to  a 
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depth  of  about  500  feet.  Considerable  development  work  has  been  done.  The 
lower  tunnel,  about  500  feet  below  the  summit,  is  606  feet  long,  following  the  vem, 
which  shows  for  the  entire  distance.  About  2,000  feet  of  drifting  and  tunneling 
has  been  done,  but  does  not  show  any  increase  in  the  size  of  the  vein  or  any 
important  reserves  of  ore. 

HILLSIDE  COPPER  MINES. 

A  region  south  of  the  Hillside  silver  and  gold  mines,  upon  the  Santa  Maria, 
Yavapai  County,  is  remarkable  for  the  abundance  of  siliceous  copper  ore  In  small 
seams  traversing  the  rocks.  Chrysolla  and  some  black  oxide  abound,  to  the 
exclusion  of  the  usual  carbonated  and  ferruginous  ores. 

AMAZON  GROUP,  YAVAPAI  COUNTY. 

The  copper  claims  known  as  the  Amazon  Group  are  upon  Castle  Creek,  in  the 
southern  portion  of  Yavapai  County.  They  are  known  as  the  property  of  Bob 
Groom.  It  is  reported  that  portions  of  the  large  ferruginous  outcrops  assay  well 
in  gold. 

SAN  CARLOS  COPPER  CLAIM. 

Claims  of  this  name  were  located  in  August,  1870.  They  are  about  7^  miles 
south  of  the  Cotton  woods,  toward  the  Gila  River.  Copper  ore  occurs  here  in 
vein-like  layers  associated  with  quartz  in  granite.  These  layers  are  irregular  iii 
extent  and  form  and  are  not  continuous,  but  crop  at  intervals  and  irregularly. 
The  seams  vary  from  2  inches  to  2i  inches  at  the  broadest  places  of  the  unoe- 
cayed  ore.  This  ore  is  largely  silicate  and  carbonate  derived  from  the  decomposi- 
tion of  vitreous  copper  sulphide.  The  incline  shaft,  in  December,  1881,  was  about 
30  feet  deep,  at  an  angle  of  40  degrees. 

RAY  COPPER  MINES. 

These  claims  are  in  the  eastern  end  of  Pinal  County,  on  Mineral  Creek,  a  tribu- 
tary of  the  Gila  River,  and  about  6  miles  from  Riverside.  There  are  several 
clamis  in  this  group  on  and  about  Ray  Hill.  The  Ray  claim  in  1883  had  been 
opened  to  a  depth  of  80  feet  vertically,  or  130  feet  on  the  incline,  below  the 
tunnel  level.  The  tunnel  extends  in  a  north  and  south  direction  190  feet.  The 
copper  ore  is  contained  in  a  bed  of  felsite,  which  is  considerably  decomposed  and 
softened.  The  ore  is  different  from  the  usual  oxidized  compounds  which  enrich 
rocks  of  the  same  class  in  the  Clifton  district  and  elsewhere  in  central  Arizona, 
but  the  arrangement  of  the  ore  masses  in  the  bedding  of  the  rocks  is  apparently 
similar.  The  richest  portions  appear  to  lie  in  lenticular  bunches  trending  in  a 
northwest  and  southeast  direction  and  separated  by  barren  ground.  Concentra- 
tion will  probably  be  necessary  to  secure  profitable  results.  It  is  claimed  that  a 
sample  of  the  copper-bearing  stuff  averagmg  only  3.7per  cent  can  be  concentrated 
so  as  to  give  a  product  of  ore  averaging  23  per  cent.  The  presence  of  both  gold  and 
silver  is  claimed  for  this  ore.  There  has  been  extensive  underground  working 
aggregating  over  1,000  feet  of  levels  and  tunnels,  but  as  the  mine  has  been  shut 
down  for  several  years  it  is  not  probable  that  many  of  these  openings  are  accessible. 
The  property  has  been  extensively  prospected  during  the  year  1899  by  means  of 
the  mamona  drill  to  a  depth  of  800  feet.  The  results  are  not  publicly  reported, 
but  it  is  believed  that  they  were  satisfactory  and  that  they  will  lead  to  active 
development  by  an  English  company. 

THE  KENNEDY-BRYAN  GROUP. 

This  group  consists  of  nine  full  mining  claims  and  three  mill  sites  so  located  at 
Riverside,  Pinal  County,  upon  the  left  or  south  bank  of  the  Gila  River  as  to  cover 
numerous  outcrops  and  indications  of  copper-bearing  deposits.  The  property 
was  visited  and  examined  by  me  in  Februarv,  1899.  The  names  of  these  claims 
are:  Augnes,  Hxmters  No.  1,  Hunters  No.  2,  Bryan  No.  1,  Bryan  No.  2,  Bryan  No. 
3,  Bryan  No.  4,  Bryan  No.  5,  and  St.  Karl.  These  are  each  1 .200  by  600  feet.  The 
mill  sites  are  known  as  W.  J.  Bryan  No.  1  mill  site,  the  Hunters  naill  site,  and  the 
Augnes  mill  site.  They  are  so  located  as  to  give  good  places  on  the  bank  of  the 
river  for  furnace  or  other  work.  All  these  claims  have  been  surveyed  by  A.  J. 
Colton,  United  States  deputy  mineral  surveyor,  Florence,  and  their  relative  posi- 
tions are  shown  upon  a  map  made  by  him.  This  group  is  at  Riverside,  32  miles 
east  of  Florence,  and  about  41  miles  from  Picacho,  the  nearest  station  on  the 
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Sonthem  Pacific  Railroad.  It  is  believed  that  the  parties  now  reopening  the  Ray 
mine,  which  is  near  this  group,  will  soon  open  up  a  good  roadway  from  Riverside 
to  Picacho. 

ROCK   FORMATIONS. 

The  foundation  rocks  of  the  group  are  granite  with  a  few  croppings  of  guartz- 
ite  and  of  limestone,  the  whole  being  cut  or  traversed  by  thick  depths  of  plutonic 
rock,  which  may  be  called  greenstone  or  diorite.  There  are  two  chief  intrusions 
of  this  nature  trending  in  an  approximately  east  and  west  direc^tion. 

Copper  ores  are  develox)ed  at  and  near  to  the  contact  of  their  greenstone  dikes 
with  the  granite.  These  ores  show  as  seams  and  veins  from  a  few  inches  to  a  foot 
or  80  in  thickness.  At  places  there  are  two  or  three  such  seams  parallel  to  each 
other  separated  by  softened  or  decayed  rock,  all  highly  colored  by  oxide  of  iron. 

The  general  mineralization  of  the  region  is  shown  by  the  prevalence  of  the  red 
oiide  of  iron  by  which  the  rocks  are  stained  and  imprecated  on  each  side  of  the 
veins  of  copper  ore;  and  these  are  heavy  croppings  of  iron  oxide  in  the  fonn  of 
hematite  associated  with  quartz  in  crystals  indicative  of  a  regularly  formed  lode 
or  vein  of  large  size. 

The  outcroppings  of  copi)er  ore  is  so  frequent  and  widespread  that  it  is  difficult 
to  describe.  It  shows  a  general  mineralization,  but  there  are  two  or  three  main 
lines  of  cropping  upon  which  work  of  a  comparatively  limited  and  superficial 
character  has  been  done. 

The  outcropping  ores  as  usual  are  the  results  of  the  oxidation  and  change  of  the 
oormal  sulpmde  ores  in  depth.  These  oxidized  ores  are  the  carbonates  and  oxides 
ctf  copper  with  some  silicate,  all  intermingled  with  oxide  of  iron  and  with  the 
sOiceons  portions  of  the  rock. 

As  a  nue  these  surface  ores  are  basic  rather  than  acid ;  that  is,  the  iron  oxide 
prevails  as  the  gangue  rather  than  silica.  And  where  the  gangue  is  siliceous  it  is 
much  impre^naled  with  iron.  As  a  rule  also  these  surface  ores  are  high  grade 
and  give  good  returns  by  assay. 

The  ores  in  depth  (as  shown  by  two  shafts)  are  sulphides  of  the  ordinary  yellow 
copper  ore  (chalcopyrite) ,  mingled  with  ordinary  iron  pyrites,  and  in  a  gangue  con- 
sisting largely  of  calcite,  some  iron  carbon,  ana  of  quartz. 

The  presence  of  some  high-grade  vitreous  copper  or  copper  glance  has  been 
noted  in  or  near  some  of  the  outcrops  of  the  veins  in  association  with  the  oxidized 
ore.  This,  I  regard  as  one  of  the  results  of  oxidation  and  concentration;  as  a 
secondary  product  rather  than  a  normal  one,  such  as  will  be  found  in  depth. 

The  presence  of  both  gold  and  silver  in  notable  (quantities  is  claimed  for  these 
ores,  but  the  assays  so  far  as  made  fail  to  support  this  claim:  gold  being  present  in 
only  very  small  quantities  in  the  pyritic  ore  and  silver  to  the  extent  of  from  1 
to  3  ounces  per  ton.  (See  the  tabular  statement  of  assays.)  There  are,  how- 
ever, x)ortions  of  the  heavy  croppibgs  charged  with  iron  which  look  like  gold-bear- 
ing rock.  These  require  exhaustive  and  careful  testing  to  determine  whether 
they  are  sufficiently  charged  with  the  precious-metal  to  pay  to  work.  Chimneys 
or  chutes  of  pay  ore  may  possibly  be  found  upon  these  lodes. 

The  principal  development  is  upon  the  claims  Bryan  No.  1,  Bryan  No.  2,  and 
Bryan  No.  3.    Special  descriptions  of  each  claim  follow. 

Bryan  No,  1. — This  is  the  most  northerly  of  the  series  of  four  claims  covering  the 
chief  outcrop  of  ore.  Upon  this  claim  there  is  a  well-defined  outcrop  of  copper 
ore  following  the  south  side  contact  of  the  greenstone  with  the  granite.  This  out- 
crop assnmes  the  form  of  a  regular  vein,  standing  in  a  vertical  plane  in  full  view 
at  the  top  of  the  deepest  shaft  on  the  group  at  the  side  of  a  gulch.  The  croppings 
consist  of  oxide  of  iron  and  iron-stained  rock.  The  copper-bearing  part  at  the 
surface  is  from  12  inches  to  24  inches  wide  or  thick,  but  it  widens  below,  and  is 
claimed  to  be  5  feet  wide  or  more.  This  is  an  old  shaft  sunk  by  the  old  Ray 
Company  years  ago,  and  was  well  timbered,  but  the  planking  at  the  sides  has 
decayed  and  it  is  not  safe  to  go  down  into  it,  hence  it  could  not  be  examined  in 
dejith.  It  is  vertical,  300  feet  deep  with  two  drifts,  one  to  the  eastward  for  about 
100  feet — some  say  140  feet — and  one  to  the  west.  A  specimen  hand  sample  of  the 
average  ore  at  the  cropping  is  ferruginous  and  siliceous  streaked  with  layers  of 
silicate  and  carbonate  of  copper,  and  yielded  12.6  per  cent  of  copper  by  assay. 
(Sample  H  of  table.)  The  ore  below  the  60  or  100  foot  level  is  believed  to  be  in  the 
condition  of  sulphide,  the  form  of  ore  which  could  not  be  easily  worked  at  the 
time  the  shaft  was  sunk.  The  continuity  of  this  lode  for  a  considerable  distance 
westward  across  the  gulch  and  up  the  hill  is  shown  by  several  outcrops  in  line  on 
which  there  are  two  or  more  open  cuts.  One  shows  a  silicate  ore  over  a  breadth  of 
about  24  inches  including  the  green  staining  with  red  oxide  of  iron,  of  which  there 
is  a  considerable  breadth.    The  best  ore  measures  about  12  inches.    A  second  open 

Digitized  by  V^OOQ  IC 


88  REPORT   OP   THE    GOVERNOR   OP   ARIZONA. 

cut  shows  iron  croppings  and  copper  stains  pitching  southwardly.    Most  of  the 
copper  seams  dip  to  the  south. 

Bryan  Xo.  c'.— This  claim  parallel  to  and  adjoining  No.  1  on  the  south  side  is 
perhaps  the  most  imi)ortant  of  the  group.  It  has  numerous  openings  proving  the 
continuity  of  the  veins  of  cop^r  from  nearly  one  end  to  the  other. 

At  one  of  the  central  openings  a  crosscut  on  the  surface  some  30  feet  or  more 
in  length  shows  three  distinct  seams  or  layers  of  good  copper  ore  each  from  6 
inches  to  18  and  24  inches  in  breadth,  including  the  copper-stained  rock,  but  fer- 
ruginous soft  rock  lies  between  and  on  each  side  of  these  seams  over  a  breadth  of 
12  feet  or  more,  leading  to  the  conclusion  that  the  mineralized  ground  below  has  at 
least  that  breadth  and  probably  a  gi*eater  breadth.  These  copper-ore  veins  or 
strata  are  parallel  and  dip  to  the  north.  Samples  F,  I,  K,  and  L  came  from  these 
veins,  showing,  respectively,  21.5  i)er  cent,  16  per  cent  20.2  per  cent;  and  15.9 
per  cent  giving  an  average  of  18.40  per  cent.  These  are  the  upper,  carbonated 
oxidized  ores.  The  nature  of  the  ores  below  is  shown  by  a  shaft  sunk  100  feet 
deep  upon  the  same  line  of  strata  or  veins  a  short  distance  up  the  hill.  At  the 
bottom  of  this  shaft  the  ore  is  mostly  in  the  condition  of  sulphides.  It  is  a  mix- 
ture of  copper  pyrites  with  iron  pyrites,  the  iron  being  more  abundant  than  the 
copper.  A  general  average  sample  taken  across  the  work  of  this  shaft  4  feet  at 
the  Dottom  (sample  A)  yielded  by  assay  at  the  rate  of:  Copi>er,  11  per  cent;  silver 
1.28  ounces,  and  gold  0.04  per  ton  of  ore.  The  average  of  other  side  of  the  shaft, 
also  about  4  feet  wide,  showed  in  the  aggregate  about  2  feet  of  sulphide  ore,  a 
layer  next  to  the  hanging  wall  being  mostly  iron  pyrites.  This  yielded  by  assay 
(sample  B) :  Copper,  8. 1 ;  silver,  2.61  ounces,  and  gold  a  trace.  These  results  fnnn 
the  100  foot  shaft  are  the  best  index  and  evidence  we  have  of  the  nature  and  aver- 
age assay  value  of  the  normal  sulphide  ores  of  these  claims.  They  average  for 
this  shaft  9^  x>er  cent. 

Bryan,  No,  3, — Ujwn  this  claim  there  are  open  cuts  and  two  shafts,  but  not  now 
safe  to  descend.  At  one  of  these  shafts  a  pit  of  sulphide  ore,  from  which  the  best 
quality  has  been  shipped  to  the  smelter,  shows  the  mixture  of  yellow  copper  ore, 
iron  pyrites,  and  calcareous  spar  and  quartz.  An  average  sample  of  this  ore, 
excluding  the  surfaces,  gave  tne  result  of  lOi  per  cent  by  assay.  At  the  extreme 
eastern  end  of  No.  3,  upon- the  hillside  facing  the  Gila  River,  there  is  a  large  out- 
crop of  brown  siliceous  ore  filled  with  streaks  and  films  of  copper  silicate.  There 
is  a  large  cropping  extending  some  30  feet,  from  which  10  to  15  tons  have  been 
thrown  down  from  a  face  of  ore  4  feet  wide  or  thick.  An  average  sample  taken 
of  this  ore  (sample  D)  yielded  by  assay  6. 4  per  cent.  There  is  an  excess  of  silica, 
though  considerable  oxide  of  iron  is  present.  This  brown  ore  is  somewhat  like 
that  called  mahogany  ore  at  Clifton,  and,  like  that  ore,  is  accompanied  by  small, 
beautifully  formed  crystals  of  dioptaseor  "  emerald  copper." 

ROSEMONT  DISTRICT,  PIMA  COUNTY. 

Rosemont,  a  noted  copper-mining  center,  is  situated  on  the  eastern  side  of  the 
Santa  Rita  range  of  mountains  lying  to  the  southeast  of  Tucson  and  about  40 
miles  distant.  It  is  in  the  oak  tree  belt  and  about  4,000  feet  above  tide.  Some  of 
the  numerous  claims  and  locations  were  formerly  worked  temporarily  by  Mr. 
L.  J.  Rose,  of  California,  and  finally,  in  June,  1896,  passed  into  the  possession  of  the 
Lewisohn  Brothers,  copper  brokers,  of  New  York  City.  Since  that  time  explora- 
tory work  has  been  earned  forward  on  two  or  three  of  the  chief  claims,  notably 
the  Chicago  and  the  other  claims  on  the  western  side  of  the  range  and  near  the 
Frijole  Camp.  The  sale  included  all  the  possessions  in  the  district  of  the  former 
Rosemont  Mining  and  Smelting  Company. 

The  geolo^  of  this  region  is  very  interesting,  both  from  the  scientific  and  purely 
practical  pomt  of  view.  It  affords  excellent  examples  of  contact  deposits  and  of 
replacement  of  limestone  by  ores  of  copper.  Rocks  crop  out  in  ^reat  variety, 
and  nearly  all  have  traces  of  copper  showing  here  and  there,  besides  the  main 
deposits  or  lodes.  A  very  general  metallization  by  copper  is  thus  shown.  The 
contacts  between  the  chief  formations  are  the  main  repositories  of  copper  ore. 
There  are  several  such  contacts  in  the  cross  section  of  the  Santa  Rita  Mountains, 
for  in  passing  from  west  to  east  we  find  limestone  and  granite  with  copper  depositB, 
as  at  and  near  Frijole  Camp,  then  quartzite  with  copper  impregnations,  then 
limestone  with  copper  at  the  contact,  then  a  dike  of  porphyry  succeeded  by  lime- 
stone, red  quartzite,  or  sandstone,  and  finally  conglomerates  and  slates. 

The  ancient  quartzites  form  the  summit  of  the  ran^  and  these  quartzites  rest 
upon  coarse  porphyritic  granite.  The  quartzite  is  beheved  to  be  Cambrian  in  age, 
the  overlying  limestone  Silurian,  and  the  conglomerates  and  shades  Carboniferous. 

A  porphyry  dike  cutting  through  the  limestones  is  marked  on  the  western  con- 
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tact  by  strong  cupriferous  metallization,  and  the  limestone  in  turn,  where  it  rests 
against  the  qnartzite,  has  heavy  bodies  of  soft  ferruginous,  gossan-like  material, 
giving  promise  of  large  bodies  of  copper  ore  below.  The  quartzite  croppings  in 
their  turn  give  abundant  evidence  or  impregnation  of  copper  by  large  8ui)erficial 
coating  of  green  carbonate  of  copper.  It  would  appear  that  the  great  reef  of 
q^uartzite  extending  for  miles— and  some  200  feet  in  thickness — ^had  furnished  a  con- 
siderable part  of  the  copper  ore  deposited  in  the  limestone  below  and  along  the 
planes  of  contact  of  the  two  formations,  the  insoluble  quartzite  forming  the  foot 
wall  and  the  soluble  limestone  the  hanging  wall.  Under  such  conditions  we  have 
good  reason  to  expect  that  the  cupriferous  solutions  have  dissolved  the  limestone, 
forming  branches,  and  cavern-like  dejwsits  of  ore  replacing  the  limestone. 

There  are  two  known  planes  of  contact  where  copper  cores  have  been  found 
under  such  conditions.  They  are  locally  known  as  the  first  and  second  contacts 
or  the  eastern  and  western.  One  is  at  the  junction  of  the  porphyry  dike  with 
the  limestone,  and  the  other  is  at  the  contact  between  the  limestone  and  the 
reef  of  quartzite. 

Narragansett  daim, — This  claim  was  located  in  1879  and  has  the  usual  size, 
1^500  by  600  feet,  and  covers  the  croppings  of  copper  ore  and  of  iron  ore  marking 
the  eastern  contact  of  the  limestone  with  the  poiyhyry  dike.  It  has  been  pros- 
pected and  worked  sufficiently  to  show  that  there  is  a  continuous  body  of  copper 
and  iron  ore.  The  ledge  is  generalljr  about  4  feet  in  thickness,  consisting  of  fer- 
mginous  copper  ore,  from  which  shipping  ore  is  culled  by  hand.  It  is  a  good 
smelting  ore.  There  are  some  portions  in  which  silica  occurs  in  the  ledge  with 
the  iron,  but  the  copper  is  usuallyin  the  form  of  the  rich  sulphide  knovni  as  cop- 
-peat  glance  or  as  the  carbonate.  The  vein  is  opened  by  crosscut  tunnels  and  by 
open  cuts.  The  steep  hillside  invites  this  mode  of  attack.  There  are  four  sucn 
tunnels  leading  through  the  porphyry  to  the  vein,  which  is  then  followed  down 
by  incline  shafts,  the  deepest  of  which  is  only  60  feet  below  the  level  of  the  tunnel. 
Tne  inclination  or  dip  of  the  ore  of  these  inclines  is  about  52  degrees,  getting 
steeper  as  depth  is  gained.  The  dip  of  the  vein  in  the  upper  portion  is  southerly 
and  westerly  toward  the  quartzite,  but  the  normal  dip  of  the  formations,  including 
the  quartzite,  is  eastwardly.  It  appears  probable  that  this  dip  of  the  upper  por- 
tion of  the  vein  and  the  inclosing  rocks  is  due  to  the  crushing  down  and  bending 
over  of  the  formations  by  their  weight  on  the  very  steep  hillside.  The  sections 
remind  one  of  the  sections  of  the  upi)er  part  of  the  Comstock  lode,  which  were  so 
bent  over  near  the  surface  as  to  ^ve  a  westerly  dip  to  the  lode  at  the  Ophir  and 
the  Gould  and  Curry  claims,  opening  out  the  upper  portions  like  a  fan  and  dipping 
westwardly,  while  the  true  dip  of  the  wall  was  eastwardly.  A  crosscut  west- 
wardly  from  the  bottom  of  the  deei)est  shaft  has  recently  cut  a  considerable  body 
of  ore  in  the  limestone  under  the  porphyry  dike.  A  considerable  quantity  of 
shipping  ore  has  been  taken  out  of  this  claim.  As  the  returns  from  tne  smelter 
will  give  a  better  idea  of  the  percentage  value  of  the  ore  in  copper  than  can  be 
had  ^om  hand  samples,  the  following  have  been  copied  from  such  returns : 

Shipments  from  the  Narragansett,  1896, 


1              il 
Weight.^  Copper,  i  Weight. 

Copper. 

1  Weight. 

Copper. 

1 

i  Weight. 

Copper. 

Pounds. '  Per  cenV  Pounds. 
36.090         28.75  ,       10,200 
35,183  1       23.70  Ii      19,396 
29,510          20.50         67,100 

1               ^ 

Percent. 
22.10 
26.70 
22.20 

Pounds. 

1      36,185 

32,803 

,      47,978 

Percent. 
21.20 
24.41 
21.79 

Pounds. 
1      77,840 
!     87,100, 
1           616 

Per  cent. 
16.87 
24.50 
16.11 

The  sample  from  lot  77,840  jwunds  assayed  22.20  -per  cent  by  the  cyanidic  wet 
assay  at  the  Arizona  School  of  Mines  (No.  1274) ,  but  was  settled  for  by  dry  fire 
assay  at  16.87  per  cent  by  the  smelter.  The  same  assay  (No.  1274)  showed  the 
presence  of  one-fourth  of  an  ounce  of  gold  per  ton  of  ore.  This  is  not  sufficient 
gold  per  ton  to  be  allowed  for  by  the  smelter,  but  it  accumulates  in  the  copper 
and  is  saved  if  the  black  copper  is  refined  by  the  electrolytic  process,  and  is  there- 
fore an  element  of  profit  to  the  smelter,  making  the  ores  more  desirable  for  sale 
and  causing  them  to  command  a  higher  price  or  preference  over  ores  that  are  not 
gold  bearing.  It  is  also  an  important  element  of  profit  to  parties  who  own  both 
mines  and  a  smelter,  for  there  are  methods  of  obtaining  most  of  the  gold  in  por- 
tions of  the  black  copper,  thus  increasing  the  contents  of  gold  up  to  tne  quantity 
essential  to  the  economic  separation  of  it  from  the  black  copper. 

Backbone  and  Eclipse  clatms. — Directly  above  the  Narragansett  mine  and  lying 
along  the  summit  or  backbone  of  the  range  and  covering  the  plane  of  contact 
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between  the  limestone  and  the  qnartzite,  there  are  two  claims,  1,200  by  600  feet, 
one  patented,  known  as  the  Backbone  and  the  Eclipse.  These  claims  cover  what 
is  known  in  the  camp  as  the  "second  contact,"  or  the  contact  place  between  the 
basal  qnartzite  and  tne  beds  of  limestone.  All  along  this  plane  of  contact  there 
are  strong  evidences  of  the  extensive  mineralization  of  the  sti'ata  by  copper  ore. 
The  outcrops  are  soft  and  highly  colored  with  oxide  of  iron  for  a  width  or  breadth 
of  from  15  to  20  feet,  inclumng  a  body  of  yellow-colored,  shaly,  slate-like  mate- 
rial, apparently  discolored  by  the  decomposition  of  the  ore.  This  coloration  and 
softemng  of  the  rock  is  especially  noticeable  upon  the  Eclipse  claim,  which  ahuts 
upon  and  forms  the  continuation  of  the  northern  end  of  Backbone  claim.  There 
ai-e  several  openings  on  the  Eclipse  showing  ore  of  good  quality.  There  are  cross 
cut  openings  at  surface  revealing  the  decomposition  of  the  rocks  near  the  contact, 
and  deeper  cuts,  pits,  and  shafts  showing  that  ore  occurs  of  good  quality.  One 
of  the  shafts,  about  100  feet  deep,  has  at  the  bottom  a  crosscut  dnft,  showing, 
according  to  Mr.  Thomas  Deering,  vein  matter  with  ore  mixed  through  it  for  a 
distance  or  breadth  across  the  formation  of  37  feet.  Of  this  distance  4  feet  next 
to  the  foot  wall  is  compact  sulphide  ore,  a  good  ore  for  smelting.  A  sample  from 
this  4  feet  of  ore  sent  by  Mr.  Deering  to  the  Arizona  School  of  Mines,  Tucson, 
yielded  24  per  cent  copper. 

Smelting  tvorks. — At  Kosemont,  about  half  a  mile  east  of  the  summit,  a  first-class 
copper-smelting  plant  has  been  erected  with  a  capacity  of  60  tons  of  ore  a  day. 
This  furnace  has  been  standing  idle  for  several  years,  but  in  June,  1899,  it  was 
put  into  operation  upon  the  sulphide  ore — first  heap  roasted — brought  over  from 
the  Helvetia  district  on  the  western  side  of  the  range.  When  in  blaSb  these  works 
give  an  excellent  and  convenient  market  for  the  ores  of  the  district  from  outside 
claims.  While  the  smelter  at  Tucson  was  running,  some  of  the  ores  produced  bv 
the  Narragansett.  the  Backbone,  and  the  Eclipse  claims  were  sent  there  and  sold, 
but  since  the  closing  down  of  this  Tucson  smelter,  ores  have  been  shipi)ed  to 
El  Paso  for  reduction.  It  is  possible  that  a  nearer  market  might  be  foimd  at  the 
furnaces  of  the  Copper  Queen  at  Bisbee.  Hauling  from  Rosemont  to^the  railway 
at  Vail's  Siding  costs  about  S3  to  $3.50  per  ton  for  ores.  There  is  an  abundance 
of  oak  timber  on  the  hills  and  slopes  about  the  mines;  large  pine  timber  can  be 
had  in  the  higher  ridges  of  the  range  to  the  southward  where  there  are  extensive 
forests.  During  the  rainy  season  there  is  a  superabundance  of  running  water, 
but  in  the  dry  pai*t  of  the  year  there  is  a  supply  from  springs  only.  There  is  a 
fine  spring  and  a  mill  site  in  connection  with  the  patented  Eclipse  claim.  The 
chief  mine  of  the  Lewisohn  Company,  from  which  the  large  supply  of  copper  sul- 
phide has  been  drawn,  is  on  the  western  slope  of  the  mountains  and  adjoins  the 
Helvetia  group. 

HELVETIA  COPPER  CAMP. 

The  claims  known  as  the  Helvetia  group,  to  which  my  attention  was  directed, 
are  situated  on  the  west  side,  and  are  entirely  distinct  from  the  Rosemont  prop- 
erty. These  claims  are  located  under  the  general  mining  law,  in  the  Helvetia 
mining  district.  No.  1  being  on  the  western  side  of  the  divide  of  the  Santa  Rita 
Mountains,  in  Pima  County,  31  miles  southeast  of  the  city  of  Tucson,  Ariz.,  and 
at  a  general  elevation  of  from  4.300  to  5,000  feet  above  tide. 

The  rock  formations  are  granite  at  the  base,  overlain  by  limestone  and  quartz- 
ites,  with  i)orphyry  dikes  at  intervals.  The  limestones  and  quartzites  are  much 
uplifted  by  the  granite  and  by  dikes  and  have  been  impre|n^ted  with  ore  of 
copper,  especially  at  and  near  to  the  planes  of  contact.  This  alteration  of  the 
rocks  and  the  impregnation  with  copper  ore,  being  the  result  of  the  intrusiop  of 
Plutonic  rocks  from  below,  gives  good  reason  to  expect  the  ore  bodies  to  exist  in 
depth. 

The  ores  at  the  surface  and  near  to  it  are,  as  a  rule,  much  rusted,  and  chemi- 
cally changed  from  their  original  state,  as  sulphides  to  oxides  and  carbonates. 
They  are  in  the  nature  and  form  of  ** contact  deposits"  originating  at  and  near 
the  plane  of  contact  of  granite  or  porphyry,  witn  the  limestones  and  quartzites. 
(Abstract  of  a  report  by  W.  P.  Blake,  1898). 

Of  the  exact  form  of  this  contract  of  the  ^anite  and  limestone  there  is,  at 
present,  but  limited  knowledge,  there  not  having  been  extensive  under^ound 
explorations.  The  work  of  sinking  at  the  Mohawk  and  drifting  toward  the  lime- 
stone contact  appears  from  general  report  to  show  that  the  contact  plane  is  more 
nearly  horizontal  than  vertical.  The  oxidized  ores  of  the  district  generally  are 
basic  and  free  smelting,  with  an  abundance  of  lime  and  iron  for  fluxing,  and 
without  an  excess  of  silica.  The  croppings  are  ferru^nous  and  mixed  with 
green  and  blue  carbonates  of  copper,  and  occasionally  vnth  high-grade  red  oxide 
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of  copper.  In  depth,  or  at  and  near  the  water  level,  from  100  to  200  feet  below 
the  croppings,  the  ores  change  to  the  sulphides;  to  the  yellow  copper  ore — chal- 
copyrite — which  when  pure  carries  34  per  cent  of  copper,  a  percentage,  however, 
not  attainable  in  practice.  Such  sulphide  ores  are  now  treated  at  the  great  cop- 
per mines  of  Arizona  with  regularity  and  success.  They  are  the  standard  ores 
at  the  Copper  Queen,  the  United  Verde,  and  other  leading  properties. 

For  the  most  advantageous  treatment  of  the  standard  sulphide  ores  it  is 
important  to  have  some  of  the  surface  or  oxidized  and  carbonate  ores  to  mix 
with  the  charges.  The  abundance  of  such  surface  ores  and  the  large  amount  of 
iron  croppings  become  of  extreme  importance  and  smelting  value  to  any  furnace 
that  may  be  started  in  the  district.  Even  iron  ore  that  contains  only  2  to  8  per 
cent  of  copper  then  becomes  available,  and  the  copper  is  saved  in  the  operation, 
as  also  the  small  amount  of  gold  generally  present  in  the  iron  ore. 

The  district  has  been  shipping  copper  ore  for  years,  but  these  ores  have  been 
taken  from  the  most  superficial  openings  and  pits  here  and  there  in  a  multitude 
of  places,  and  without  the  aid  of  capital.  The  work  has  been  done  by  poor  pros- 
pectors who  have  been  maintainea  by  the  proceeds  of  shipments  of  ores  taken 
from  the  croppings.  Within  a  year  or  so,  however,  the  district  has  had  the 
advantage  of  some  developments  by  capital.  There  has  been  acquired  a  number 
of  claims  which  are  now  being  opened  and  surveyed  for  patenting.  These 
claims  lie  on  both  the  east  and  west  sides  of  the  mountains. 

MOHAWK. 

The  chief  exploration  by  the  Rosemont  Company  on  the  west  side  is  upon  the 
location  known  as  the  Monawk,  where  a  shaft  has  been  sunk  to  a  depth  of  165 
feet,  from  which  crosscuts  and  drifts  have  been  extended,  giving  access  to  large 
bodies  of  yellow  copper  ore.  At  this  single  claim  upward  of  2,000  tons  of  12-per- 
cent ore  are  now  piled  on  the  surface  preparatory  to  the  erection  of  a  smelter  at 
an  early  date,  or  transportation  over  the  ndge  to  the  furnace  at  Rosemont. 

This  development  is  very  important  to  the  district  by  giving  practical  proof  of 
the  nature  of  the  ore  and  ore  bodies  below  the  surface,  rully  sustaining  and  veri- 
fying the  theoretical  deductions  from  the  surface  showing  at  that  claim  and  at 
other  claims  in  the  district. 

This  underground  development  shows  also  that  the  main  bodies  of  the  sulphide 
ores  extend  in  the  direction  of  the  Old  Dick  claim.  The  80-foot  level  or  the 
Mohawk  extends  eastward  to  within  60  feet  of  the  end  line,  where,  according  to 
information  and  belief,  the  sulphide  ore  body  is  11  feet  wide.  The  average 
thickness  of  the  ore  body  is  stated  to  be  about  4  feet.  But  the  nature  of  such 
deposits  is  to  occur  in  bunches  or  lenticular  beds,  and  these  are  often  of  great 
magnitude  compared  with  the  linear  extent  or  the  surface  croppings. 

The  following  is  a  list  of  the  claims,  each  1,500  by  600  feet,  of  which  a  specific 
description  follows: 

HELVETIA  COPPER  GROUP. 

Old  Dick,  Leader,  Copi)er  World,  Exchange  No.  1,  Exchange  No.  2,  Copper 
Fuel,  Owasco,  BrunswicK,  Heavy  Weight,  Backbone,  American,  Flying  Dutch- 
man, Heavyweight  Mill  Site,  Elgin,  Telephone,  Boston,  Chance,  Black  Hawk, 
West  End,  Silver  Spur,  Wedge,  Tally  Ho,  Triangle,  Turner,  Bean,  Water  Witch, 
Water  Wish. 

Old  Dick. — This  claim  adjoins  and  abuts  ujwn  the  end  of  the  Mohawk  claim  on 
the  west.  The  Mohawk,  now  producing  large  amounts  of  copper  ore,  is  the  exten- 
sion of  the  Old  Dick,  and  had  lar  less  snowing  of  copper  ore  at  the  surface.  The 
Old  Dick  shows  copper  ore  in  a  series  of  pits  and  cuts  from  one  end  to  the  other, 
from  each  of  which  the  prospectors  have  shipped  ore  of  a  high  grade.  The  deep- 
est opening  is  a  shaft  110  feet  deep,  showing  sulphide  ore  in  the  bottom  of  the 
shaft  and  oxidized  ores  above  the  surface.  Beginning  at  the  west  end  of  the 
claim,  where  it  abuts  on  the  Mohawk,  we  find  one  discovery  shaft,  or  pit  No.  1, 
30  feet  deep,  with  an  irregular  open  cut  at  the  surface,  in  which,  as  well  as  the 
sides  of  the  pit,  copper  ore  is  now  standing  over  a  breadth  of  some  10  to  15  feet. 
There  are  two  bodies  of  ore  separated  by  a  few  feet  of  copper-stained  rock.  One 
mass  of  ore  extends  vertically  downward  to  a  short  drift  at  the  bottom,  showing 
ore.  From  these  slight  oi)enings  many  tons  of  select  ore  were  shipi)ed  away  to 
the  old  Columbia  smelter,  and  averaged  about  14  per  cent  of  copper ;  some  of  it 
ran  higher.  The  walls  are  limestone.  The  ore  bodies  are  fine  eicamples  of  the 
effect  of  the  decomposition  of  a  body  of  sulphide  ore  in  the  midst  of  limestone, 
the  soluble  limestone  being  crowded  away  by  the  copper  solution  and  replaced  by 
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the  copper  carbonate  and  iron  oxide,  the  iron  occupying  the  central  portion  of  the 
mass  and  the  copjjer  ore  inclosing  it  next  to  the  umestone  walls.  This  oxidized 
carbonated  ore  will  be  replaced  below  by  yellow  copper  sulphide  ore,  like  that 
now  piled  on  the  surface  at  the  adjoining  claim,  the  Mohawk,  averaging  12  per 
cent  of  copper. 

■  A  considerable  number  of  tons  of  good  ore  could  be  immediately  extracted  from 
this  opening,  certainly  not  less  than  10  tons,  from  the  showing  in  the  sides,  and 
probably  much  more,  without  any  dead  work. 

Pit  No.  2 :  Proceeding  eastwaroly  along  the  claim,  similar  conditions  as  respects 
ore  are  found  in  pit  No.  2,  a  short  distance  from  pit  No.  1.  There  is  a  good  show- 
ing of  copper  carbonates  and  iron  over  a  breadth  of  10  feet  or  more.  The  lime- 
stone is  quite  white.  There  are  practically  some  5  tons  of  oxidized  ore  in  sight 
and  about  2  tons  of  second-grade  ore  on  the  dump,  which  would  yield  10  per  cent, 
the  first  quality  having  been  shipped  away. 

Pit  No.  3 :  In  Limestone.  Over  3  feet  of  ore  exposed.  Oxide  of  iron  in  the 
center.  At  one  place  the  breadth  apx)ears  12  feet.  Shallow  opening,  and  the  ore 
is  not  well  exjwsed.  The  strike  or  trend  is  seemingly  east  and  west,  and  the  dip 
to  the  south.  The  ore  at  each  end  of  the  cut  is  very  promising,  and  a  considerable 
number  of  tons  could  be  taken  out  at  once. 

The  second-grade  ore  left  on  the  dump  is  estimated  at  15  tons  of  10  per  cent 
average. 

Pit  or  cut  No.  4 :  Soft,  green  carbonate  ores  crop  out  here  for  4  feet  or  more  in 
thickness.  About  half  a  ton  on  the  bank  in  a  pile,  and  more  on  the  hill  above. 
Not  fully  opened  up. 

Pit  or  cut  No.  5 :  The  sides  of  this  opening  are  freely  stained  with  copper  and 
iron,  and  there  are  from  8  to  10  tons  of  ore  on  the  dump,  estimated  to  average  5 
I)er  cent  copi)er. 

Cut  and  shaft  No.  6 :  This  opening  is  near  the  center  of  the  claim  and  is  the 
most  extensive  on  the  ground.  An  open  crosscut  leads  through  quartzite  and 
limestone  to  the  top  of  a  shaft  110  feet  deep.  Ore  stains  show  over  a  breadth  of 
from  5  to  6  feet  at  the  top,  and  continue  down  the  shaft,  where  good  sulphide  ore 
comes  in.  The  ground  in  the  open  cut  shows  copper  green  stains  for  15  or  20  feet 
beyond  the  top  of  the  shaft.  At  about  80  feet  from  the  surf  ace  a  short  incline 
crosscut  of  14  feet  in  ore  leads  to  a  crosscut  of  41  feet  in  ledge  matter.  There  is 
a  considerable  amount  of  efflorescence  of  bluestone  (copper  sulphate)  on  the  sides 
of  these  deep  openings. 

Cut  and  pit  No.  7:  Another  pit  in  ore  has  been  oi)ened  some  15  feet  east  of  the 
cut  and  shaft  No.  6.  This  pit  is  about  10  feet  deep.  From  the  top  of  this  pit  an 
open  cut  from  8  to  10  feet  wide  and  40  feet  long  extends  along  the  croppings 
easterly  to  another  opening. 

Cut  No.  8:  This  is  a  large  open  cut  about  25  by  30  feet  across  and  15  feet  deep 
at  the  back,  from  which  some  250  tons  of  ore  were  taken  years  ago  to  the  old 
Columbia  smelter. 

Cuts  9  and  10:  Passing  eastwardly  some  200  feet  from  No.  8,  there  are  several 
small  cuts  showing  ore,  of  which  no  special  note  was  made,  to  open  cut  No.  9 
some  70  feet  in  length,  following  ore,  and  still  showing  fine  croppings  of  good 
shipping  ore,  blue  and  green  carbonates,  and  some  red  oxide  of  copper.  At  the 
h&&aoi  a  short  incline  pit  the  ore  for  11  feet  in  width  averages  14  per  cent  in 
copper. 

Pit  No.  10  is  30  feet  deep,  and  shows  sulphide  ore  in  the  bottom. 

Cut  No.  11:  This  opening  is  near  the  eastern  end  of  the  claim,  and  is  an  incline 
82  feet  in  depth,  from  which  good  ore  is  taken. 

Leader  claim.— This  lies  to  the  eastward  of  the  Old  Dick  and  of  the  Huehes 
Cabin,  at  an  elevation  of  4,850  feet  above  tide,  or  300  feet  higher  than  the  Cabin. 
It  is  opened  by  a  tunnel  100  feet  long  with  two  short  drifts.  There  is  a  large 
body  of  rusty  ore  lying  nearly  flat,  covering  the  roof  and  sides  of  the  tunnel.  It 
is  not  fully  oi)ened  up.  There  is  probably  a  body  of  ore  underneath.  It  is  caver- 
nous ground,  and  the  mines  broke  through  into  a  small  cave.  Hughes  shipped 
40  tons  of  selected  ore  from  this  claim.  The  iron  ore  is  excellent  for  smelting 
purposes.  The  deposit  is  formed  near  the  contact  with  underlying  granite.  A 
large  outcrop  of  carcenous  quartz  along  the  lower  margin  of  tne  ore  ground  is 
impregnated  with  galenite,  and  is  silver  bearing.  There  are  several  other  open 
cuts  and  pits  on  this  property  along  the  plane  of  contact  with  the  granite,  showing 
good  ore  which  carries  both  copper  and  silver. 

World,— Oi>ened  by  an  irregularly  shaped  open  cut  75  feet  long.  There  is  here 
a  large  amount  of  soft  ferruginous,  earthly  ore,  good  for  fluxing^,  besides  a  good 
quality  of  copper  ore,  distributed.  It  has  yielded  well.  There  is  a  large  waste 
dump  which  contains  considerable  ore.  '  It  averages  about  4  per  cent  copper. 
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Pit  No.  2  (Leader) :  In  quartzite  30  feet.  Some  cuprite  found  here.  •  Here  is 
also  a  larse  dump,  like  that  at  the  main  opening.  If  it  would  not  pay  to  smelt  it, 
it  might  be  concentrated. 

Pit  No.  3:  This  follows  the  contact  between  the  quartzite  and  the  lime,  and 
shows  about  5  feet  of  ore. 

Pit  No.  4:  Considerable  iron  gossan  and  green  carbonate  ore  mixed  together;  a 
good  ore  for  smelting.  The  ore  shows  on  all  sides  of  the  pit,  and  its  extent  iB 
not  determined. 

Exchange  No.  1, — ^There  is  an  interesting  development  of  beautiful  azurite  and 
malachite  on  this  claim,  extending  for  over  100  feet  on  the  surface,  and  opened 
below  by  a  tunnel  of  the  same  length.  The  ore  body  is  in  limestone,  and  varies 
in  width  from  18  to  24  inches  of  high  grade  ore,  without  the  usual  accompanying 
gossan.  It  is  followed  by  the  tunnel,  and  ore  is  standing  iu  the  bottom  and  roof; 
but  part  of  the  ore  above  has  been  stoped  out  from  the  surface  downward.  I, 
however,  estimated  that  100  tons  might  be  easily  taken  from  this  part  of  the 
claim.  The  oi>en  cut  is  said  to  have  yielded  $20,000  worth  of  ore.  The  residues 
of  heaps  of  ores  on  the  surface  will  probably  amount  in  the  aggregate  to  20  tons 
as  good  as  sample  No.  5  while  the  tonnage  of  the  waste  dump  is  much  greater. 
Sample  No.  6  yields  over  12  per  cent. 

Brunswick. — A  small  open  cut  on  this  claim,  about  10  by  15,  and  6  feet  deep, 
shows  a  mass  of  ore  in  the  bottom  about  a  foot  in  width.  About  500  pounds  of  ore 
out  on  dump.  At  a  second  opening  the  face  of  cut,  about  5  feet  wide,  is  colored 
b^  iron  and  copper  ore.  An  average  sample  taken  across  this  face  (Sample  No.  7) 
yielded — ^per  cent  of  copx)er,  by  assay.  There  are  about  10  tons  of  ore  out  on 
the  dump,  but  the  best  quality  has  been  taken  away.  A  second  cropping  or 
streak  of  ore  is  found  about  20  feet  to  eastward  of  the  first. 

Heavyweight. — Upon  this  claim,  at  an  elevation  of  2,000  feet  above  tide,  the 
plane  of  contact  of  limestone  formation  with  underlying  quartzite  is  marked  by 
a  belt  of  copi)er  ore  opened  upon  by  a  succession  of  cuts  and  irregular  pits,  from 
which  good  shipping  ore  has  been  taken.  The  ores  of  this  contact  are  harder  and 
more  siliceous  than  the  ores  on.  the  other  claims,  and  have  more  garnet  in  them. 
This  garnet  is  a  product  of  the  contact  with  granite,  or  the  dykes  of  porphyry 
which  also  traverse  this  mountain.  Probably  20  to  25  tons  of  10  per  cent  ore  can 
be  gathered  up  at  the  various  dumps  and  heaps  left  after  sorting  out  the  ore  of 
beet  quality,  a  considerable  amount  of  which  nas  been  shipped  away. 

Backbone, — ^At  this  claim  it  is  evident  that  an  included  mass  of  low  grade  por- 
phyritic  ore  has  decomposed,  leaving  a  mass  of  ferruginous  gossan  of  nearly  pure 
limonite  in  the  midst  of  the  lime  rock.  By  following  this  gossan,  or  leached  iron 
ore  downwards  on  a  slope  for  some  30  feet  a  considerable  quantity  of  blue  and 
green  carbonate  copper  ore  has  been  taken  out  and  shipped  away.  Some  ore  yet 
remains  at  the  bottom  and  is  spread  through  a  thickness  of  from  18  inches  to  2  feet 
or  the  iron  ore  in  alternate  layers  or  seams  or  thin  plates,  forming  an  excellent 
mixture  for  smelting. 

American. — This  claim  lies  x>arallel  with  the  Old  Dick,  on  the  north,  and  adjoins 
it.  It  also  is  near  the  hoisting  works  of  the  Mohawk.  In  a  20-foot  pit  there  is  a 
large  cropping  of  soft  iron  ore  from  4  to  6  feet  wide,  bordered  witn  carbonate 
copi)er  ore  along  the  contact  with  the  limestone.  About  1  ton  of  ore  is  piled  on 
the  dump. 

Elgin. — This  claim  adjoins  the  Mohawk  mine  of  the  Rosemont  Copper  Com- 
panv  on  the  west.  It  has  several  exposures  of  ore.  Pit  No.  1,  in  Limestone,  near 
to  the  discovery  and  center  of  the  claim,  shows  green  carbonate  ore.  About  1 
ton  out  on  the  dump.  Pit  10  feet  deep.  A  second  opening  in  the  side  of  arroya, 
at  the  bank,  about  10  feet  deep,  reaches  sulphide  ore  in  fine  grains,  disseminated 
a  low  ^rade  ore,  but  not  necessarily  as  good  as  may  be  found  at  a  lower  level. 
Sample  taken  here  yielded  only  1.2  per  cent.  Another  sample,  a  part  of  the  hand 
specimen,  gave  25.2  per  cent.  Assay  No.  10,  Pit  No.  3  above,  on  the  hill,  is  12  to 
14  feet  deep  and  has  good  ore  exposed.  Pit  No.  4  beyond,  on  the  north  sloi>e  of 
the  hill,  also  shows  good  ore.  Sample  No.  11  from  this  place  yielded  24.2  per  cent. 
This  was  a  hand  sample  of  sulphide  ore.  All  of  these  pits  or  openings  are  in  a 
nearly  north  and  south  line.  No.  4  shows  an  outcrop  of  quartz  in  an  irregular 
vein.  Copper  stains  and  ore  are  here  distributed  over  a  broad  surface,  and  much 
work  is  required  to  show  the -exact  form  and  extent  of  the  deposit. 

Telephone. — This  claim  adjoins  the  Elgin,  and  is  only  slightly  opened  by  several 
10-foot  pits.  At  No.  1 , in  tjie  side  of  the  hill,  there  is  a  much  copper-stained  rock, 
with  iron  gossan,  and  kidneys  of  yellow  copper  ore.  At  No.  2  Rt,  about  15  feet 
wide  and  20  feet  long,  the  croppings  show  good  ore,  consisting  chiefly  of  copi)er 
carbonates  and  iron  oxide.  About  1  ton  of  ore  is  on  the  bank.  A  hand  sample, 
No.  12,  yielded  22.1  per  cent. 
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Wood  and  water  claivis. — The  four  claims  named  the  Turner,  Bean,  Triai 
id  Water  Witch  are  for  timber  (cord  wood)  chiefly,  although  on  the  Bean  t" 
a  spring  of  water.  There  is  a  considerable  amount  of  oak  timber  growii^ 
ese  claims  which  cover  the  best  portion  of  the  northern  face  of  the  hi| 
ige  of  the  Santa  Ritas.  Cord  wood  can  be  had  at  $2.50  to  $3  delivered.  Mil 
aiber,  from  the  main  ridges,  about  10  miles  south,  can  be  delivered  at  the  m 
r  10  cents  a  running  foot,  with  the  bark  off,  and  measuring  8  to  10  inche 
ameter. 

Labor. — Underground  miners  receive  $3  "per  day  of  ten  hours.  Surface 
om  $1.25  to  $1.50.    Chiefly  Mexicans. 

Distance  from  railroad. — The  nearest  railway  station  is  14  miles  distan 
ails  Siding.  The  camp  is  31  miles  from  Tucson.  At  present  the  trading  I 
ith  Tucson,  the  ores  shipped  are  taken  to  Tucson,  at  a  cost  of  $3.50  per  toi 
kuling.  The  freight  from  Tucson  to  the  Silver  City  smelter  (where  some  a 
es  are  now  sent)  is  $3.25  and  to  El  Paso  about  the  same  cost.  Reports  fron 
operty  under  date  of  July,  1899,  state  that  development  is  proceeding  rap 
id  that  a  smelting  furnace  will  soon  be  in  operation  producing  copper,  also 
railroad  will  be  built  from  the  Helvetia  mines  to  Tucson. 

COPPER  SMELTING  AT  TUCSON. 

The  copper  furnaces  of  the  Tucson  Mining  and  Smelting  Company  rem 
)erations  in  1896,  and  were  supplied  for  the  most  of  the  time  from  the  min 
le  region  about  Tucson,  chiefly  from  the  Helvetia  district,  from  Olive  Camp 
le  Sierritas.  The  copper  ores  received  from  July  1,  1895,  to  June  30, 
nounted  to  2,200,000  pounds.  The  copper  bullion  shipped  during  the  i 
jriod  weighed  265,751  pounds,  and  the  copper  matte,  228,548  pounds.  In  A 
197,  a  successful  run  was  made  upon  180  tons  of  ore,  contaimng  gold  and  i 
\  well  as  copper.  This  lot  of  ore  consisted  of  the  output  of  many  different 
Kits  or  claims.  One  consignment  of  about  25  tons  or  high  grade  ore  came 
moro,  Mexico. 

During  the  winter  of  1897  and  1898  the  smelter  closed  down  and  has  not 
sen  in  operation. 

COPPER  IN  THE  DRAGOONS. 

There  are  many  copper-mine  locations  in  Dragoon  Mountains,  east  of  T 
one.  Some  of  these  deposits,  fonned  apparently  as  the  result  of  metamorp 
f  limestone  strata  by  intrusive  dikes  or  plutonic  rock,  contain  quantities 
reen  garnet,  which,  being  heavy  and  mingled  with  ore,  is  apt  to  deceive  i 
jgardmg  the  richness  of  the  ore.  The  garnet  also  is  objectionable  in  the 
Eices  of  the  smelters,  as  it  makes  a  thick,  pasty  slag  and  impedes  the  smelt! 
A  furnace  has  recently  been  erected  by  the  Golden  State  Company,  anc 
lown  in  the  summer  or  1898.  This  furnace  is  reported  as  having  a  capaci 
)  tons  of  ore  a  day.  Coke  is  hauled  from  Cochise  Station,  on  the  Southern  P 
ailway.  Some  difficulty  was  experienced  with  the  gametiferous  ore,  bi 
irther  report  has  been  received. 

Another  property  farther  south  in  the  same  district  is  the  Black  Dian 
hich  gets  its  name  from  an  immense  outcrop  of  lustrous  black  iron  ore.  It 
lit  along  the  contact  of  a  dike  of  porphory  with  beds  of  limestone,  and  is 
osed  of  si)ecular  iron,  magnetic  iron,  and  quartz  intimately  mingled,  so 
)rm  a  very  hard  mass.  Through  this  mass  there  are  strings  or  patches  oi 
>pper  ore,  irregularly  distributed  and  not  as  much  segregated  and  sepa 
•om  the  mass  as  is  desirable.  The  ore,  when  pure,  consists  of  bomite,  the  ^ 
ated  copper  sulphide  known  also  as  erubescite.  It  is  a  beautiful  ore  and  a  ( 
ble  one.  as  it  also  carries  silver.  By  the  decomposition  of  the  stringeK 
unches  of  this  coj^per  ore  a  considerable  amount  or  copper  green  staining  re 
The  development  of  this  deposit  consists  of  oi)en  cuts,  tunnels,  and  a  shaft  i 
)  feet  deep,  with  a  drift  and  crosscut  at  the  bottom,  most  of  which  is  in  iro 
)o  lean  in  copper  to  pay  for  extractions;  some  good  ore  has  been  selected 
le  various  openings  and  has  been  shipped  to  smelters  and  gave  good  returm 
The  Black  Diamond  is  near  to  the  summit  of  the-  Dragoons,  nearly  west  c 
omm  on  wealth  mine,  at  Pearce.  about  6  miles  distant.  The  altitude  is  i 
,000  feet.  There  is  a  large  development  of  stratified  Jimestones,  sandstones 
aai-tzite.  forming  the  crust  of  the  range  at  that  point,  and  extending  north 
)  and  beyond  the  **  South  Pass." 

Later  reports  from  the  Black  Diamond  show  that  development  has  progr 
ctively  during  the  spring  and  summer  of  1899,  and  that  large  bodies  of  ore 
een  encountered. 
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Middlemarch, — This  claim  in  the  Dragoon  Mountains,  Cochise  County,  produced 
about  20  tons  of  black  copper  in  1898  and  a  very  little  matte.  The  ore  is  highly 
siliceous,  with  much  of  the  mineral  garnet  in  it,  and  closely  associated  with  the 
ore,  making  it  difficult  to  smelt.  The  average  content  of  copper  is  about  5  per 
cent.  The  furnace,  a  round  one,  of  50  tons  capacity,  was  made  at  the  Denver 
Iron  Works.  It  was  run  irregularly.  There  was  considerable  difficulty  at  first 
in  getting  the  proper  smelting  mixtures.  The  black  copper  produced  ran  about 
9Si  per  cent  copper,  and  the  small  amount  of  matte  assayed  about  75  per  cent. 
As  the  more  highly  pyidtic  ore  was  reached  below  the  surface,  the  quantity  of 
matte  was  increased. 

Oolden  Oate  claim, — Messrs.  Fitz  and  Barrett  erected  a  small  smelting  plant 
upofl  this  claim  in  the  Dragoon  Mountains,  making  use  of  the  old  furnace  from 
the  Donnelly  claim  in  the  Chiricahuas.  A  small  amount  of  copper  was  produced, 
but  in  September,  1898,  the  work  was  closed  down. 

COPPEROPOLIS  GROUP. 

Dr.  A.  H.  Noon,  of  No^ales,  described  a  group  of  three  claims  known  as  the 
Right  Bower,  Copperopolis,  and  Left  Bower,  near  the  Jalisco  Mountains,  in  the 
Oro  Blanco  district,  Santa  Cruz  County.  They  are  60  miles  from  Tucson,  They 
are  in  the  condition  of  prospects,  but  have  been  superficially  developed  by  open 
cuts  and  pits,  and  some  ore  has  been  shipi)ed  and  high-grade  ores  can  be  selected. 
Assays  show  the  general  presence  of  silver  and  a  trace  of  gold  and  copper  from  9 
to  48  per  cent.    The  property  invites  development. 

SILVER  BELL  DISTRICT. 

The  old  Silver  Bell  district  mines,  which  for  a  decade  or  more  have  been  neg- 
lected, have  again  been  brought  into  prominence  by  the  erection  of  a  smelter  and  the 
active  production  of  copi)er.  It  is  also  reported  that  most  of  the  properties  have 
been  purchased  and  will  be  worked  under  one  management,  but  no  particulars 
have  been  received.  The  district  lies  in  Pima  County,  in  the  Silver  Bell  Moun- 
tains, about  40  miles  west  of  Tucson,  and  20  from  Red  Rock  Station,  on  the 
Southern  Pacific  Railroad,  from  which  supplies  and  coke  are  hauled  and  the 
black  copi)er  is  shipped.  The  rocks  are  porphyry  and  limestone.  Many  of  the 
deposits  of  copper  ore  are  found  along  the  planes  of  contact  of  these  formations. 
There  are  several  groups  of  claims;  one  of  the  oldest  locations  of  the  camp  is  the 
Old  Boot  mine,  from  which  a  considerable  amount  of  ore  was  taken  in  former 
years.    It  is  now  known  as  the 

Mammoth. — The  smelter  now  running  (1899)  is  in  connection  with  this  claim, 
and  is  \\  miles  distant,  in  the  foothills  of  the  Santa  Rosa  Valley.  It  is  a  30-ton 
water-jacket  plant. 

The  mine  is  opened  by  a  shaft  and  tunnel.  The  shaft,  in  May,  1899,  was  150 
feet  in  depth,  and  a  crosscut  of  50  feet  exposed  a  body  of  copper  sulphides,  with 
some  galena  and  blende. 

SILVER  BELL  GROUP. 

This  consists  of  14  claims.  The  chief  work  of  development  has  been  upon  the 
Imperial,  Southern  Beauty,  Page,  and  the  Prospector.  According  to  Mr.  Judson, 
of  the  Denver  Mining  Reporter,  who  visited  the  district  in  May,  1899, 

'*A  200-foot  tunnel  has  been  driven  in  on  the  Imperial,  opening  up  several 
pockets  of  lead  carbonates.  The  Southern  Beauty  is  opened  by  a  shaft  160  feet  in 
depth.  The  vein  is  on  the  contact  between  lime  and  porphyry,  but  the  shaft  did 
not  oi)en  up  the  main  bodies  of  ore  unquestionably  existing  on  this  contact.  The 
Page  has  a  long  tunnel,  which  openea  up  some  small  ore  deposits.  The  Pros- 
pector has  been  opened  by  a  shaft  50  feet  in  depth  and  a  crosscut  timnel  220  feet 
through  the  porpnjrry.  There  has  been  about  4,000  tons  of  lead  carbonates  shipped 
from  these  proi)erties  several  years  since  and  some  copper.  Very  little  work  has 
been  done  for  several  years,  but  we  understand  that  active  development  will 
soon  be  commenced  on  this  group." 

RED  ROCK. 

This  group  comprises  several  claims,  which  have  been  opened  by  shafts,  open 
cnts,  and  tunnels.    The  deposits  are  near  an  outcrop  of  the  granite. 
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CREPNA  GROUP. 

There  are  two  claims — the  Young  America  and  the  Yonne  America  Eitei 
They  are  in  the  foothills,  in  the  valley  southeast  of  the  Suver  Hill  mine. 
Young  America  is  opened  by  a  shaft  60  feet  deep  with  a  drift  west  40  fee 
south  20  feet  and  east  100  feet,  with  a  winze  of  75  feet. 

SIXTY  PER  CENT  GROUP. 

About  1,500  feet  northeast  of  the  Young  America.    Two  shafts  70  feet  d© 

COPPER  PRU^CE  GROUP. 

There  are  ten  claims  in  this  group:  The  Stone  Cabin,  Equity,  Danube,  C 
Prince,  Princess,  Azurite.  Copper  Carbonate,  Lead  Carbonate,  El  Plomo,  1 
ingale,  Georgia,  Mountain  Dew,  and  Iron  mine.  The  chief  work  has  beer 
the  Copper  Prince,  where  there  are  several  open  cuts,  tunnels,  and  shafts. 

DOXOLOGY  AND  TRUE  BLUE. 

These  two  claims  lie  north  of  and  parallel  to  the  Coper  Prince.  The  o 
these  properties  appear  to  be  galenite  and  lead  carbonate  and  not  copper  or 

ABBEY   WATERMAN. 

There  are  five  claims  in  this  groiip — the  Paddy  Woods,  Homestake,  Cart 
and  two  others.  The  ores  are  chiefly  of  lead,  claimed  to  average  for  the  sc 
ore  40  per  cent  lead,  40  ounces  silver,  and  gold  to  value  of  $5  per  ton.  Ma 
nto  copper  in  depth. 

MARS  GROUP. 

Consists  of  five  claims  about  2^  miles  northeast  of  the  Young  America 
of  comparatively  recent  location.  Some  40  tons  of  rich  copper  ore  hav< 
shipped. 

OLD  BOOT  MINE. 

This  proi)erty,in  the  Silver  Bell  district,  Pima  County,  near  Red  Rock, 
50  miles  west  of  Tucson,  has  produced  considerable  copper.  The  ore  has 
smelted  at  the  Nielson  smelter.  Thev  are  mixtures  of  the  oxidized  an 
bonated  ores,  with  some  sulphides.  They  carry  from  42  to  47  per  cent  of 
and  from  16  to  20  per  cent  or  iron.  The  ores  of  the  large  diunps  carry  su 
over  9  -per  cent  of  copper.  There  is  not  an  appreciable  amount  of  gold,  bul 
are  about  two  ounces  of  silver,  givingabout  20  ounces  in  the  copper  bullion 
smelter  has  a  capacity  of  30  tons.  The  copper  bullion  assayed  about  98 
the  matter  78.90  per  cent.  This  mine  is  now  being  worked  profitably  an 
fair  to  become  one  of  the  large  copper  producers  of  the  Territory.  A  sra< 
in  operation  on  the  mine. 

RED  ROCK  COPPER  COMPANY. 

The  Red  Rock  Copper  Company  property  consists  of  several  mining  cla 
the  Silver  Bell  mining  district,  in  the  county  of  Pima.  Territory  of  Ai 
called  the  Uphill  mine,  the  Burtis  mine,  the  Peacock  mine,  the  Daisy  mil 
Wilson  mine,  the  Bay  State  mine,  the  Mount  Hope  mine,  the  Western  Slope 
and  the  Wellington  mine. 

ATLAS  MINING  COMPANY. 

Ores  presented  to  the  mineral  collection  of  the  Arizona  School  of  Mines  I 
J.  W.  Locke,  from  the  Metropolitan  mine  of  the  Atlas  Mining  Company,  a 
masses  of  high-grade  yellow  sulphuret  of  copper.  This  copper  is  in  the 
Bell  mining  district,  and  is  supposed  to  be  near  the  claims  of  the  Red 
Company. 

REMARKABLE  COPPER  CONGLOMERATE. 

A  few  miles  north  of  the  Lost  Gulch  Gold  mines,  across  the  hills,  there  is 
remarkable  superficial  deposit  of   copper  penetrating   a  rough  con^loi 
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breccia,  apparently  a  tuf  aceous  deposit  capping  the  older  rocks  in  horizontal  lay- 
ers. The  fragments,  cemented  together  by  carbonate  and  silicate  of  copper,  are  of 
various  sizes  and  colors — brown ,  green ,  yellow ,  red ,  and  black  predominating.  The 
more  sandy  i)ortions  filling  the  s^taces  between  the  larger  pebbles  seem  nearly 
saturated  with  copper  caroonate,  and  many  of  the  softer  pebbles  are  unveiled 
with  a  coating  of  copi)er  ore.  In  other  portions  pebbles  seem  to  have  been  dis- 
solved out,  leaving  a  hollow  mass  of  Mgh-^ade  copper  ore.  The  deposit  is 
apparently  the  resnlt  of  the  overflow  of  cuprious  solutions  from  some  neighbor- 
ing decomposing  bunches  of  sulphide  ore. 

GOLDEN  RULE. 

This  property,  now  worked  under  the  name  of  the  Golden  Queen,  Consolidated, 
was  known  in  the  year  1884-85  as  the  Golden  Rule.  It  is  situated  in  Cochise 
County,  at  the  northern  end  of  the  portion  of  the  Dragoon  Mountains,  south  of 
the  Southern  Pacific  Railroad,  from  which  the  camp  is  not  more  than  half  a  mile 
distant.  It  is  about  6  miles  east  of  Dragoon  station,  and  the  nearest  point  or 
stopping  place  on  the  railroad  is  Manizoro  siding.  The  elevation  is  about  4,700 
feet.  The  vein  is  well  and  strongly  defined,  consisting  of  white  quartz  well 
mineralized  with  iron  and  lead  sulphurets.  It  traverses  the  limestone  parallel 
with  the  bedding  and  is  near  the  basal  contact  with  a  strong  dike  of  quartz 
I>orphyry,  which  api)ears  to  have  disrupted  and  uplifted  the  sedimentary  forma- 
tions, and  to  have  produced  considerable  alteration  or  metamorphism.  The 
strata  immediately  underlying  the  vein  are  more  siliceous  and  sandy  than  those 
above.  In  fact  the  footwall  country  may  be  said  to  be  sandstone  and  shale  and 
the  hanging-wall  blue  limestone.  The  thickness  of  the  vein  ranges  from  a  few 
inches  to  24  and  86.  The  trend  is  nearly  east  and  west,  and  the  dip  is  northward 
at  an  angle  of  35°.  It  can  be  followed  for  the  length  of  the  claim  and  is  opened 
at  many  places,  from  which  paying  ore  has  been  stoped  out  down  to  the  first  level 
about  250  feet. 

Free  gold  can  be  found  in  the  quartz  on  the  dump.  The  best  ores  have  been 
shipped  away.  The  want  of  water  for  milling  purposes  has  prevented  milling  the 
ore  at  the  mine.  Efforts  to  obtain  water  by  drilling  down  into  the  lower  slopes 
of  the  Stdphur  Spring  Valley  about  half  a  nule  east  of  the  mine  have  not  been  suc- 
cessful. A  5-incn  bore  hole  has  failed  to  reach  water  at  a  depth  of  224  feet.  It 
seems  probable  that  water  can  be  had  at  a  greater  depth  in  the  mine  by  keeping 
near  to  the  contact  with  the  dike  of  porphyry. 

COPPER  AT  DRIPPING  SPRINGS. 

Copper  mines  at  this  locality,  near  Skinnerville,  25  miles  south  of  Globe, 
have  attracted  considerable  attention,  especially  the  Copper  King  and  Rattler 
claims. 

COPPER  CLAIMS  NEAR  FLORENCE. 

According  to  the  Tribune  there  are  promising  copper-bearing  claims  about  10 
miles  east  of  Florence  and  3  miles  south  from  the  Gila  River,  near  the  Florence 
and  Globe  road.  About  twenty  years  ago  John  D.  Walker  located  and  worked  a 
mine  in  this  district,  sinking  a  shaft  to  tne  depth  of  80  feet,  from  which  he  ship- 
ped 5  tons  of  ore  that  realized,  it  is  said,  the  sum  of  $2,000  in  silver  and  copper. 
With  depth  the  silver  became  less  and  the  copper  more,  and  as  he  was  looMng  for 
a  silver  mine,  which  he  found  in  the  Vekol  about  that  time,  this  mine  was  s^an- 
doned  and  remained  so  until  a  short  time  ago,  when  W.  R.  Stone  and  A.  T.  Col- 
ton,  not  being  afraid  to  do  some  work  on  an  abandoned  claim,  located  and  worked 
the  same,  finding  the  ore  extensive  and  continuous,  and  have  oi)ened  up  by  shafts 
and  crosscuts  large  bodies  of  high-grade  ore  on  the  mines  known  as  the  Georgian 
and  Marian,  from  which  they  have  shipped  a  large  amount  of  ore.  William  M. 
Griffith  and  others  have  done  more  than  100  feet  of  work  in  shafts  and  drifts  on 
the  Half  Moon  mine,  from  which  has  been  taken  a  large  lump  of  ore  that  will 
assay  without  assorting  at  least  20  per  cent  in  copper.  One  sample  across  the 
widtii  of  the  shaft  gave  an  assay  of  $9.35  in  gold.  The  Accumulation  mine,  on 
which  has  only  been  done  the  location  work  in  a  shaft  10  feet  deep,  shows  copper 
glance  assaying  70  "per  cent  copper.  This  mine  is  owned  by  Dr.  J.  M.  Hurley  and 
W.  R.  Stone.  The  Madam  Dennv  mine  shows  a  ledge  at  least  10  feet  wide  of 
copper  ore,  and  that  taken  from  the  shaft  on  development  work  will  average  15 
per  cent  in  copper.    This  mine  is  owned  by  Mrs.  Kate  M.  Stone. 
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COPPER  ORE  NEAR  CASA  GRANDE. 

Some  very  interesting  samples  of  siliceous  copper  ore  and  carbonate  of  copper 
have  been  sent  in  from  time  to  time  from  the  districts  about  Casa  Grande,  but 
there  is  little  or  no  reliable  information  regarding  the  nature  or  extent  of  the 
deposits. 

BLUE  EAGLE. 

Located  in  Harshaw  district,  Santa  Cruz  County,  by  James  Hale,  Harsbaw. 
The  vein,  according  to  Mr.  Hale,  is  from  2^  to  5  feet  wide,  and  carries  ores  of 
copper  and  silver  averaging  from  20  to  31  per  cent  of  copper  and  12  oimces  of  sil- 
ver. This  vein  is  opened  by  a  tunnel  180  feet  long,  a  shaft  30  feet  deep,  and  a 
winze  33  feet.  It  is  situated  about  2^  miles  north  or  the  World's  Fair  mine  and  3 
miles  from  the  Sonora  Railway. 

There  are  no  reduction  works.  The  ore  is  hand  sorted  and  is  shipped  to  the 
smelter  at  El  Paso. 

FARRELL  GROUP. 

This  group  of  mines  consists  of  the  Mominjf  Glory,  Red  Top.  and  Sunset  mines. 
These  are  located  in  the  Harshaw  mining  district,  in  the  new  county  of  Santa  Cruz. 
The  ores  consist  chiefly  of  the  yellow  copper  pyrites— chalcopyrites — and  yield  17 
per  cent  of  copper  by  dry  assay  and  15.4  ounces  of  silver.  The  openings  are  one 
shaft  82  feet  deep,  and  one  of  50  feet  and  150  feet  of  drifts.  The  vein  is  reported 
as  5  feet  wide  between  walls ;  to  have  the  characteristics  of  a  fissure  vein,  and  to 
have  yielded  free  milling  silver  ore  to  a  depth  of  50  feet. 

WISCONSIN  AND  ARIZONA  MINING  COMPANY. 

According  to  official  documents  this  company  is  a  Wisconsin  incorporation 
holding  mining  ground  in  the  Tjmdall  mining  mstrict,  in  Pima  County,  as  fol- 
lows: The  Helvetia  mine,  begms  at  the  initial  monument  in  the  center  of 
mine,  from  which  United  States  mineral  monument  on  Helvetia  Hill  in  said  Tyn- 
dall  mining  district  bears  south  68°  51'  east  1,991  feet  distant,  extending  thence 
in  length  750  feet  easterly  and  750  feet  westerly  along  the  course  of  the  Helvetia 
lode,  and  300  feet  in  width  on  each  side  of  the  center  of  said  lode;  the  comers 
and  centers  of  end  lines  marked  with  posts  in  mounds  of  stones,  being  the  mine 
conveyed  to  the  company  by  United  States  patent  recorded  in  the  office  of  the 
recorder  of  said  Pima  County,  in  book  18,  Deed  of  Mines,  at  page  611. 

COBREZA. 

Located  in  the  Cabafi  mining  district,  Pima  County,  6  miles  from  the  Fresnal 
Well  and  about  60  miles  from  Tucson.  The  ores  consist  of  gray  conper,  ranging 
from  15  per  cent  upward,  and  they  carry  about  25  ounces  of  silver.  In  the 
early  sixties  ores  were  shipped  from  this  claim  to  Swansea,  England.  Shipments 
are  now  made  to  Silver  City  by  wav  of  Tucson.  There  is  not  any  mill  for  reduc- 
ing the  ore  on  the  property.  It  is  hand-sorted  for  shipment.  The  development 
consists  of  open  cuts  and  pits  not  to  exceed  a  depth  of  45  feet.  The  vein  in  places 
is  8  feet  wide  between  walls,  and  the  ore-bearing  part  is  said  to  average  3  feet. 
The  claims  are  patented. 

QUIJOTOA  COPPER. 

In  addition  to  silver  and  gold  bearing  lodes,  for  which  the  Qtdjotoas  are  chiefly 
noted,  copper  dex)osits  have  been  opened  recently  by  Alex.  McKay  and  his  asso- 
ciates. This  district  is  in  Pima  County  and  about  85  miles  west  of  Tucson. 
There  is  a  group  of  six  or  seven  claims  located  for  copper  and  the  Bill  Nye  and 
Wadsworth  for  gold.  The  copjwr-bearing  claims  are  known  as  the  Waldon,  Iron 
Cap,  Brittle  Silver,  Magnet,  Copper  Cliff,  Glasgow,  and  Triangle.  A  consider- 
able quantity  of  ore  was  extracted  and  carted  over  to  the  Saginaw  smelter,  but 
had  to  be  hand-sorted  after  delivery,  so  as  to  get  ore  of  a  grade  suitable  for 
smelting.  It  was  designed,  however,  chiefly  as  a  flux  for  other  ores.  It  con- 
tained a  large  percentage  of  iron  ore,  and  is  supposed  to  cover  a  deposit  of  higher 
grade  copper  in  the  lode  at  a  greater  depth. 

THE  BRADFORD  MINE. 

In  Tyndall  district.  A  patented  claim  opened  by  a  shaft  200  feet  deep  with 
short  drifts  and  crosscuts.    Operations  have  been  resumed  and  the  shaft  on  the 
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Bradford  has  been  cleaned  out  and  retimbered,  ahd  preparations  are  making  for 
the  extraction  of  copper  ore.  Assays  at  the  Arizona  School  of  Mines  show  that 
the  ores  will  average  14  to  15  per  cent  copper  and  over  3  ounces  of  silver  to  the 
ton.  This  property  is  near  the  railroad,  and  about  10  miles  below  Crittendon, 
the  nearest  i>ost-omce  and  supply  point. 

COPPER  DISTRICT  AND  CLAIMS  ALONG  THE  COLORADO  RIVER. 

In  the  decade  from  1860  to  1870  the  copper  mine  prospects  along  the  east  bank 
of  the  Great  Colorado  excited  much  attention.  There  indications  of  valuable 
copper  deposits  may  be  said  to  occur  at  intervals  from  Castle  Dome  to  Bill  Wil- 
liams Fort  and  beyond  into  Mohave  County  northwards.  The  following  memo- 
randa are  condensed  from  notes  relative  to  the  principal  claims  of  Williams  Fork 
district  and  the  La  Paz  district. 

Planet  claim, — Located  on  Williams  Fork  about  12  miles  from  the  Colorado 
River.  The  ore  occurs  in  limestone  and  is  associated  with  specular  iron  ore. 
A  shaft  40  feet  deep  and  an  incline  50  feet  with  two  tunnels  of  50  feet  each  con- 
stituted the  development.  The  shipments  of  ore  amounted  to  some  400  tons  of 
high  grade  claimed  to  have  contained  from  40  to  45  per  cent  of  copper.  Large 
quantities  of  second-class  and  low-grade  ores  were  left  upon  the  dumps. 

Eliza  lode. — Great  Central  Company.  This  claim  is  also  upon  Bill  Williams 
Fork  and  about  the  same  distance  from  the  Colorado  River  as  the  Planet  Claim. 
The  development  consisted  of  a  shaft  50  feet  deep  and  a  tunnel  80  feet  deep. 
Shipments  had  amounted  to  about  50  tons  of  15^  to  25  per  cent  ore.  One  hundred 
tons  or  more  had  been  raised  to  the  bank  but  had  not  been  sorted.  The  first- 
class  ore  carried  from  30  to  40  ounces  of  silver  to  the  ton  and  some  gold.  A 
furnace  for  making  copper  regular  or  matte  was  in  course  of  erection  and  had 
an  expected  capacity  of  10  tons  a  day. 

Mineral  Hill. — One  and  a  half  miles  from  Bill  Williams  Fork  and  10  miles 
from  the  Colorado. 

Apa4pie  Chief. — This  claim  in  the  La  Paz  district  south  of  Bill  Williams  Fork 
had  shipped  about  100  tons  of  ore  to  San  Francisco  from  a  shaft  about  20  feet 
deep.    The  oar  contains  considerable  oxide  of  iron. 

Blue  ledge. — Seven  miles  from  the  Colorado  River.  Incline  shaft  80  feet  deep. 
About  20  tons  of  15  i)er  cent  ore  out.    Ledge  about  2  feet  wide. 

Weaver  mine.— Shaft  80  feet  deep.    Abandoned. 

American  Pioneer. — ^About  10  tons  of  low-grade  rock  was  shipi)ed.    Abandoned. 

Colorado. — Shaft  40-50  feet  deep.  About  5  tons  shipped  and  about  100  tons  of 
ore  only  not  sorted. 

Cozette. — ^An  incorporated  company.  Opened  by  an  incline  shaft.  Work 
stopped. 

Other  claims  were  known  as  the  Greenhorn,  Lula,  and  the  Green  Mountain^ 
From  the  Hibemia  about  20  tons  of  ore  had  been  sent  to  San  Francisco  at  a  cost 
of  $33  per  ton.  From  the  Benefactor  about  20  miles  up  Williams  Fork  about  20 
tons  have  been  shipped. 

HAAS  GROUP. 

Situated  on  the  Colorado  River  about  100  miles  above  the  Needles  following 
the  river.  They  are  80  miles  below  the  placer  mining  locations  of  the  Temple 
Bar  Mining  Company.  The  copper  ores  occur  in  granite.  The  country  is  rough 
and  hilly.  The  nearest  railway  station  is  Elingman,  thence  19  miles  by  stage  to 
Mineral  Park.  From  Mineral  Park  12  miles  in  saddle  to  claims.  Steamboats  on 
the  Colorado  can  land  at  the  bank.  Wood  is  obtained  from  the  drift-wood  on 
the  river  by  means  of  a  boom. 

GRAND  REEF. 

In  Graham  County,  about  50  miles  from  Willcox,  extensive  cropping  showing 
ores  of  copper  and  of  lead,  cuprite,  and  galena  occur  at  the  surface.     It  was 

Snrchased  some  years  ago  by  Mr.  John  W.  Mackay,  and  is  being  thoroughly 
eveloped  by  working  before  any  attempt  is  made  to  utilize  the  ore.  A  shaft  has 
been  sunk  to  the  depth  of  500  feet,  and  drifts  have  been  extended  from  it  at  each 
100  feet  of  depth,  The  ore  extracted  in  this  opening  up  of  the  mine  is  piled  on  the 
surface.  A  permanent  and  comfortable  camp  has  been  established,  with  the  con- 
fident expectation  of  a  profitable  and  permanent  enterprise. 
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THE  PIETT  GROUP  OF  COPPER  VEINS. 

The  following  data  concerning  the  Piety  eroup  of  copper  claims  are  compiled 
and  condensed  from  an  unpublished  short  descriptive  report  on  the  pToperty  by 
Prof.  George  W.  Maynard.  of  New  York.  This  group  is  situated  on  the  south  side 
of  the  Gila  River,  Ripsey  mining  district,  Pinal  County,  Ariz.  The  property  is 
reached  via  the  Southern  Pacific  Railroad  to  Casa  Grande,  and  thence  by  stage 
over  good  roads  to  Florence,  the  county  seat  and  the  center  of  a  flourishing  agri- 
cultural district,  23  miles  from  the  railroad,  and  then  an  additional  88  miles  to 
Riverside,  on  the  Gila  River.  The  district  is  relatively  accessible  as  compared 
with  many  other  copi)er-producing  districts  in  Arizona  in  their  early  development. 
The  property  consists  of  six  full  claims,  1 .500  feet  in  length  by  600  feet  in  width, 
a  total  of  123  acres.  In  addition  there  is  a  mill  site  of  15  acres,  with  an  extent  oi 
about  2,250  feet  of  river  front  and  an  average  width  extending  back  of  the  river 
of  about  300  feet.  The  total  surface  is,  therefore,  138  acres.  In  the  immediate 
district  the  only  important  development  work  has  been  on  the  Ray  Mine,  which, 
it  is  said,  will  soon  be  worked  in  a  large  way.  A  modem  smelting  plant  has 
already  been  erected.    The  claims  included  in  the  property  are  known  as : 

Feet 

Piety  No.  1  and  Piety  No.  3,  on  the  same  vein 3,000 

Pietv  No.  2  and  the  Gila,  on  the  same  vein 3,000 

The  Gerald 1,500 

The  None  Such 1,500 

Total 9,000 

Piety  No.  1  and  its  extension  and  Piety  No.  3  are  parallel  to  Piety  No.  2  and 
its  extension,  the  Gila.  The  surface  showing  consists  of  bold  outcrops,  which  as 
a  rule  stand  well  above  the  surrounding  country,  so  that  the  veins  are  readily 
traced.    The  general  course  of  the  veins  is  northeast  and  southwest. 

Piety  No.  1. — Development:  About  250  feet  from  the  west  end  of  the  location 
there  is  a  prosi)ect  hole  12  feet  in  depth,  but  as  it  is  not  on  the  vein,  which  lies  to 
the  north,  there  is  no  ore.  A  drift  110  feet  east  of  the  prospect  hole  h^  been 
carried  in  6  feet  from  the  face  of  the  mountain,  and  at  the  end  a  shaft  has  been 
sunk  21  feet.  As  this  drift  is  entirely  in  the  outcrop  it  did  not  show  other  than 
the  characteristic  copi)er  stains  of  carbonate  of  copper.  A  sample,  however,  was 
taken  for  the  entire  length,  which  showed  by  assay:  Copper,  16  per  cent ;  gold, 
trace ;  silver,  two-tenths  of  an  ounce.  This  assay  is  only  of  value  because  demon- 
strating the  existence  of  copper  in  the  outcrop.  The  shaft  leaves  the  vein  about 
15  feet  below  the  collar.  The  vein  is  12  to  24  inches  thick,  and  disappears  in  the 
foot  wall  where  it  is  widest. 

Deep  sTia/^.— Depth,  57  feet.  A  drift  has  been  extended  north  27  feet  at  a  point 
46  feet  below  the  surface :  width  of  drift,  8  feet  6  inches.  The  vein  in  the  oack 
of  the  drift  measures  2  feet  and  has  the  usual  ^een  and  blue  carbonates  scattered 
through  it,  but  of  too  low  grade  for  working.  The  drift  was  sampled  for  the  entire 
len^h,  excluding  two  or  three  inches  of  a  rich  streak  which  is  persistent  for  the 
entire  length  of  the  drift  in  the  back  adjoining  the  front  wall.  Assay  value : 
Copper,  2.23  per  cent :  gold,  trace ;  silver,  0.47  ounce.  On  the  south  side  of  the 
shaft  a  drift  has  been  started  which  is  already  in  4  feet.  The  vein  is  better 
defined  at  this  point  than  elsewhere  and  has  a  width  of  2  feet  10  inches  of  work- 
able ore  made  up  of  the  blue  and  green  tarbonates  of  copper,  with  a  little  red 
oxide  of  copper  scattered  through  the  mass,  the  gangue  mass  oeing  an  iron-stained 
quartz.  The  entire  exposure  was  sampled.  Result :  Copper,  9.26  per  cent;  gold, 
0.03  ounce,  60  cents  per  ton;  silver,  9.90  ounces,  $5.74  per  ton. 

The  vein  cut  in  the  upper  shaft  should  also  be  followed. 

Piety  No.  2  is  a  parallel  vein  to  Piety  No.  1  and  strongly  marked  by  its  strong 
outcrop.  A  shaft  13  feet  6  inches  in  depth  has  been  sunk  50  feet  west  of  the  cen- 
ter of  the  location.  The  shaft  is  8  feet  in  length  north  and  south,  and  from  the 
bottom  a  drift  has  been  run  8  feet  northwest.  The  only  show  of  ore  is  4 
inches  of  a  low-grade  carbonate  which  cuts  into  the  hangmg  wall.  This  is  a 
favorable  point  for  exploration. 

Piety  No.  3  is  the  east  extension  of  No.  1  and  is  readily  traced  by  the  ontcrop. 
Near  the  center  of  the  location  there  is  a  10-foot  hole  from  which  considerable 
carbonate  has  been  taken.  A  continuous  vein  from  the  surface  10  to  12  inches  in 
thickness  is  exposed  at  this  opening,  and  is  one  of  the  best  showings  on  the  prop- 
erty. Standing  at  the  center  of  the  location  on  No.  3  and  looking  north  one  sees 
four  distinct  and  boldly  defined  outcrops,  including  No.  3.  The  outcrops  are 
practically  parallel,  and  in  general  terms  the  dip  is  10  to  12  degrees  south. 
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The  Gila. — This  is  the  last  extension  of  Piety  No.  2.  About  150  feet  from  the 
west  end  of  the  claim  a  hole  has  been  sunk  10  feet,  exposing  a  well-defined  vein  of 
carbonates  for  the  entire  depth. 

The  Gerald  vein  has  not  been  as  extensively  prospected,  but  wherever  holes 
have  been  dug  f  airlygood  copi)er  indications  have  been  found. 

The  None  Such, — This  vein  as  far  as  prospected  shows  exposures  of  red  hema- 
tite iron  ore,  which  will  be  an  admirable  flux  in  the  smelting.  An  excellent  quality 
of  limestone  is  also  found  within  easy  reach  of  the  property.  All  of  the  require- 
ments for  smelting,  excepting  fuel,  are  found  in  the  neighborhood.  The  own- 
ers of  the  property  erected  a  small  experimental  shaft  furnace,  and  smelted  a 
few  hundred  pounds  of  ore  which  had  been  gathered  from  the  different  veins. 
The  insuflficiency  of  blast  made  it  impossible  to  put  through  any  considerable 
amount  of  ore.  The  product  obtained,  however,  was  fairly  good  metallic  copper. 
Borings  were  taken  from  this  product,  and  were  found  to  contain  by  assay:  Gk)ld, 
0.58  ounce  per  ton;  silver,  18.50  ounces. 

SIEBRITAS  OB  WESTINGHOUSE  CAMP. 

Several  locations  about  22  miles  south  of  Tucson  on  the  north  slope  of  the  Sier- 
ritas  were  partially  oi)ened  several  years  ago  by  the  Westinghouse  Compan);,  or 
some  of  the  chief  stockholders,  who,  under  the  advice  of  Dr.  Peters,  acquired 
the  property  and  expended  probably  close  upon  $100,000  for  development  and 
improvements.  The  work  was  soon  after  discontinued  and  practically  abandoned. 
The  buildings  and  machinery,  store,  etc.,  were  purchased  by  the  El  Grupo  Mining 
Company  and  taken  to  Sonora,  Mexico.  The  ren;mants  of  piles  of  ore  left  on  the 
surface  are  **  low  grade,"  **  rebellious,"  or  highly  pyritic  and  siliceous  mixtures 
of  copper,  lead,  zinc,  and  iron  sulphides,  with  considerable  silica  and  perhaps 
some  arsenic.  Appearances  indicate  their  occurrence  in  considerable  quantities  m 
masses  intercalated  in  the  bedding  of  the  strata.  The  records  of  over  100  assays  left 
in  the  books  at  the  mine  show  the  general  presence  of  copper  ran^ng  generally 
in  percentage  from  2  per  cent  to  20  per  cent.  Some  of  the  assays  yield  as  high  as 
40  per  cent,  but  these  were  from  kidney-shaped  bunches  of  exceptionally  good 
ore.  The  average  of  98  copper  determinations  is  9.54  per  cent,  and  of  28  determina- 
tions of  zinc,  15.64  per  cent. 

CASTLE  CREEK  COPPER-MININO  DISTRICT. 

One  of  the  most  promising  mining  districts  in  the  Territory  is  the  Castle  Creek 
copper-mining  district,  situated  in  the  southern  part  of  Yavapai  County.  This 
district  embraces  a  large  area,  and  lies  east  of  the  Hassayampa  River  and  within 
easy  access  to  the  Santa  Fe,  Prescott  and  Phoenix  Railroad.  The  Castle  Creek 
ana  its  numerous  tributaries  traverse  the  entire  district  and  furnish  a  plentiful 
sapply  of  water  for  all  domestic  and  mining  purposes.  The  principal  mountain 
ranges  embraced  in  this  district  are:  The  Silver  Bradshaws,  the  Buckhom  Ran^e, 
and  the  eastern  slope  of  the  Red  Picacho  Range.  The  formation  of  this  district 
from  a  mineralogical  standpoint  is  varied,  and  furnishes  a  highly  interesting  study 
for  the  student  of  nature  and  her  forces.  A  part  of  the  district  is  highly  meta- 
morphic,  notably  the  northern  and  western  haK,  while  the  southern  and  eastern 
parts  are  exclusively  eruptive.  The  country  rocks  may  be  classified  as  follows: 
Felsite,  andesite,  diorite,  and  ^anite,  with  schistose  and  ryolite  dikes  in  the 
northern  half,  and  trachyte,  with  extensive  deposits  of  conglomerate,  tufa,  and 
lava  for  the  southern  half.  The  region  has  been  subjected  to  severe  dynamic 
forces.  The  schists  and  other  disturbances  have  resulted  in  numerous  fissures, 
fractures,  and  faults,  forming  planes  along  which  the  mineral  waters  found  easy 
passage,  resulting  in  the  formation  of  more  or  less  extensive  mineral  deposits  and 
▼eins  carrying  copper,  gold,  and  silver.  The  zone  of  greatest  activity  in  the  dep- 
osition of  mineral  is  apparently  along  the  borders  of  the  eruptive  rocks,  where 
they  break  into  or  contact  with  the  metamorphic  rocks.  This  zone  covers  a  width 
of  from  a  half  a  mile  to  more  than  2  miles;  in  length,  a  distance  of  more  than  15 
miles.  The  district  is  comparatively  new  from  a  mining  standpoint,  although 
some  mining  for  gold  and  ^ver  has  been  prosecuted  for  several  years.  It  is  of 
recent  date  that  attention  has  been  attracted  to  the  lar^e  deposits  of  copper  found 
in  this  district.  Five  large  groups  of  mines  are  now  being  actively  worked  in  the 
Castle  Creek  copper-mining  district,  embracing  the  Copperopolis  group  as  of  first 
importance  in  activity  of  developments.  This  group  consists  of  28  chiims  and  9 
mill  sites.  Three  mines  are  located  in  the  southeastern  part  of  the  district  about 
2  nules  from  the  town  of  Briggs,  and  development  work  is  being  vigorously  pushed, 
some  500  feet  of  work  being  already  completed.    The  work  so  far  shows  a  large 
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vein  of  copper-bearmg  ore.  The  vein  averages  in  width  from  20  to  100  feet  along 
its  strike,  and  runs  for  2  miles  on  the  Copperopolis  proi>erty.  The  vein  is  a  typical 
iron-copper  vein,  carrying  bunches  or  bands  of  copper  ore  in  the  iron  caps.  The 
vein  stuff  shows  a  uniform  value  in  gold  of  $8  to  the  ton.  The  proposed  develop- 
ment is  to  work  through  the  capping  or  gossan  to  the  water  level  and  open  the 
mine  at  the  sulphide  base. 

The  Jones  group  of  mines  are  situated  on  the  Copperopolis  vein,  and  extend  for 
7»500  feet  on  the  west  extension  of  the  vein.  These  mines  are  being  worked  by  a 
separate  company,  and  are  at  a  depth  of  250  feet,  producing  some  fine  copper  and 
gold  ore. 

The  Swallow  group,  located  on  a  tributary  of  the  Castle  Creek,  have  been  in 
the  past  worked  for  gold,  and  have  produced  gold  in  paving  quantities.  They  are 
now  being  worked  for  copper,  it  having  been  determinea  that  the  mines  are  copper 
mines  as  well  as  gold,  the  gold  of  the  vein  being  so  far  obtained  by  milling  the 
gossan  of  a  copper  mine.  It  is  proposed  to  install  machinery  at  an  early  day  for 
working  the  copper  ores. 

A  third  group  of  copper  and  gold  mines  is  the  Whipsaw  group,  located  at  the 
head  of  the  Whipsaw  Gulch.  These  mines  have  recently  been  partially  oi)ened 
and  show  very  rich  values.  It  is  said  by  competent  experts  that  there  are  now 
exposed  5,000  tons  of  copper  ore  that  will  average  15  i)er  cent  copper  and  $10  gold 
to  the  ton.  A  complete  smelting  plant  is  now  oeing  built  to  the  Colorado  Iron 
Works  for  this  group  of  mines. 

In  the  Buckhom  Range  some  very  fine  prospects  are  being  worked  for  copper. 
It  is  now  practically  assured  that  the  Castle  Creek  mining  district  will  soon  occupy 
a  prominent  place  among  the  various  copper-producing  districts  of  Arizona. 

The  Copper  Deposits  of  Copper  Basin,  Arizona,  and  Their  Origin. 

[Prom  the  transactions  of  the  American  Institute  of  Mining  Engineers,  New  York  meeting, 

February,  1889.] 

Copper  Basin,  in  Yavapai  County,  Ariz.,  about  10  miles  southwest  of  Prescott, 
is  well  named.  It  is  a  depressed  area  and  a  region  of  cupriferous  impregnation, 
the  principal  development  covering  an  area  of  about  40  acres.  The  geologic  con- 
ditions are  simple.  The  foundation  rock  is  a  coarse-grained  granite  and  gneiss,  in 
which  soda  feldspar  predominates.  There  are  also  dikes  of  porphyritic  rock  and 
a  large  quartz  vein  containing  pyrites. 

Superimposed  on  this  crystalline  foundation  we  find  heavy  beds  of  mechanically 
formed  rocKS,  conglomerates,  breccias,  and  sandstones  in  horizontal  layers  crop- 
ping along  the  bed  of  a  creek,  and  apparently  the  remnants  of  a  much  more 
extended  formation,  now  denuded  ana  largely  carried  away  by  gradual  atmos- 
pheric erosion. 

The  heavy  beds  of  conglomerate  are  in  many  places  much  broken  and  tilted  up, 
even  standing  on  edge  in  large  blocks,  as  if  they  had  been  lifted  by  some  great 
convulsion ;  but  the  cause  is  much  more  simple,  bein^  merely  the  removal  by 
gradual  disintegration  of  the  softened  and  decayed  gramtic  rock  below. 

The  materials  of  these  sedimentary  beds  are  chiefly  fragments  of  granite, 
gneiss,  and  plu tonic  rocks  loosely  mingled.  They  are  the  chief  rei)08itorie8  of  the 
copper  ore,  which  forms  the  cementing  substance.  This  copper  ore  is  the  blue 
and  green  carbonate  azurite  and  malachite,  and  the  ore  is  so  generally  spread 
through  the  mass  of  the  beds  that  the  blue  and  green  croppings  can  be  seen  at  a 
great  distance,  particularly  after  or  during  a  shower  of  rain,  when  the  colors  are 
extremely  brilliant  and  beautiful. 

The  copper  carbonate  is  not  only  a  matrix  and  a  cementing  material  for  the 
fragments  of  rock,  but  it  invests  and  covers  these  fragments  so  that  only  malachite 
ana  azurite  are  visible.  The  beds  are  from  3  to  10  feet  or  more  in  thickness,  and 
although  seemingly  solid  carbonate  of  copi)er,  rarely  contain  over  12  or  15  per  cent 
of  that  metal.  Some  portions  of  the  conglomerates  are  much  more  highly  chafed 
with  c(n)per  than  others,  and  in  places  the  beds  are  almost  without  copper,  fi  a 
lump  of  the  coarse  sandstone  charged  with  the  copper  ore  is  digested  m  acid  the 
carbonate  of  copper  is  rapidly  dissolved  out  and  tne  mass  falls  asunder  in  loose 
grains  of  sand. 

In  the  bed  of  the  little  dry  wash  there  are  many  bowlders,  from  a  few  inches  in 
diameter  to  one  or  two  feet,  which  are  completely  covered  with  a  crust  of  azurite. 
If  there  are  cracks  and  cavities  in  the  bowlders  the  copper  carbonate  will  be 
found  inside  or  below  the  surface,  but  is  mostly  upon  the  surface  as  a  thin 
covering. 

These  copper  depositions  are  clearly  the  result  of  the  gradual  percolation  of  cop- 
per solutions  passing  through  the  porous  sand  rock,  and  the  copper  carbonate  is  a 
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deposit  of  incrustation,  not  of  replacement,  for  so  far  as  the  sandstones  and  the 
conglomerates  have  influenced  the  deposition,  the  action  appears  to  be  mechan- 
ical rather  than  chemical.  The  surface,  rather  than  the  chemical  composition  of 
the  strata,  appears  to  have  determined  the  deposition.  Nor  does  it  appear  that 
the  copper  carbonate  has  replaced  any  calcareous  or  siliceous  cement.  The 
absence  of  a  cementing  material  seems  to  have  favored  the  infiltration  and  distri- 
bution of  the  cupriferous  solution,  which  may  have  been  gradually  concentrated 
by  evaporation,  on  the  surface  of  the  coarse  grains  of  rock.  Assuming  what  is 
very  probable,  that  the  copper  was  carried  in  as  a  dilute  sulphate,  it  would  be 
thrown  down  as  carbonate  on  meeting  carbonate  waters  or  meeting  water  or 
moisture  in  the  rocks  more  or  less  charged  with  carbonate  of  soda.  Sulphate  of 
soda  would  be  formed  and  flow  away  to  be  perhaps  concentrated  by  evaporation 
at  some  distant  point  and  form  beds  of  thenardite.  a  mineral  which  is  abundant 
in  Arizona.  These  deposits  of  copper  carbonate,  covering,  as  has  been  observed, 
about  40  acres,  contain  in  the  aggregate  a  very  large  amount  of  copper.  The 
question  of  the  source  of  such  extensive  depositions  of  copper  at  once  arises. 

The  granite  below  the  cupriferous  beds  and  throughout  the  copper  area  is  very 
much  decomposed  and  softened,  so  that  it  may  be  cut  with  a  pick  or  shovel. 
Considerable  areas  of  granite  surface  are  exposed,  and  are  not  covered  by  sand- 
stone. There  are  numerous  veinlets  and  thin  seams  of  red  oxide  of  copper, 
accompanied  with  malachite,  and  malachite  also  occurs  disseminated  in  small 
nodular  or  concretionary  masses,  not  much  larger  than  kernels  of  com,  in  the 
soft  ferruginous  clay  resulting  from  the  decay  of  the  granite.  These  little  button- 
like disks  of  malachite  are  so  abundant  that  they  could  be  washed  out  with  profit 
if  water  could  be  carried  upon  the  ground. 

There  are  also  considerable  quantities  of  red  oxide  of  copper  in  thin  sheets,  with 
malachite  on  each  side.  These  are  chiefiy  broken  out  from  numerous  small  vein- 
lets  traversing  the  granite.  The  red  oxide  is  in  the  middle  and  the  malachite  on 
each  side  next  to  the  granite  walls,  the  small  infiltrated  sheets  of  ore  being  seldom 
more  than  an  inch  in  thickness  and  commonly  not  over  half  an  inch  thick.  In 
some  places  fra^ents  of  such  veinlets  are  very  numerous,  having  been  weathered 
out  by  the  washing  away  of  the  softened  granite,  but  no  extensive  nor  heavy 
deposits  have  been  found  to  justify  sinking  or  mining  upon.  Several  drifts  and 
tunnels  have,  however,  been  run  into  the  face  of  the  granite  hill  following  some 
of  the  veinlets  of  the  copper  ore,  but  the  results  have  not  been  satisfactory. 

Some  of  the  small  veins  consist  partially  of  quartz,  this  being  the  veinstone 
impr^nated  with  malachite.  These  appear  to  have  originated  since  the  softening 
of  the  granite,  and  are  probably  the  result  of  its  paVtial  decomposition. 

In  one  of  the  principal  tunnels,  which  has  passed  through  the  decayed  portion 
of  the  granite  and  penetrated  the  unchanged  interior  portions,  sulphurets  of  iron 
and  copper  are  found  in  small  bunches  and  seams  irregularly  distributed.  The 
quantity  is  not  large — not  enough  to  justify  mining — yet  in  the  aggregate  the 
amount  of  cupriferous  sulphide  is  probably  sufficient  to  be  the  source  of  the 
oxidized  superficial  ores.  Further  evidence  of  the  veiy  general  impregnation  of 
the  granite  with  copper  sulphides  was  found  in  the  shaft  sunk  near  the  oed  of  the 
creek  to  obtain  water.  Yellow  copper  ore  is  found  there  in  small  but  solid 
masses  in  the  midst  of  the  hard  gray  unchanged  granite. 

I  do  not  attempt  an  explanation  of  the  source  nor  origin  of  the  chalcopyrite  in 
the  granite.  Any  satisfactory  explanation  would  have  a  wide  application.  There 
is  no  evident  relation  of  the  sulphides  to  the  porphyry  dikes,  nor,  so  far  as  is 
observed,  is  there  any  pyrites  in  these  plutonic  rocks.  This  is,  however,  a  matter 
for  investigation. 

All  the  observed  phenomena  point  to  the  disseminated  yellow  copper  ore  as  the 
source  of  the  superncial  copper  deposits  and  as  the  principal  factor  in  the  altera- 
tion of  the  granite.  It  wotud  appear  that  the  soluble  sulphates  of  iron  and  copper 
formed  by  the  oxidation  of  the  copper  pyrites  and  carried  by  endosmotic  percola- 
tion through  the  substance  of  the  rock  have  acted  upon  the  feldspar,  promoting 
their  decomposition  with  the  separation  of  silica  and  the  alkalies,  the  deposition  or 
the  copper  as  oxide  and  carbonate,  the  formation  of  alums  aud  probably  also  of 
sulphate  of  soda,  which,  fiowing  away,  may  have  concentrated  beyond.  The  for- 
mation of  the  extensive  deiK)6its  of  copper  carbonates  may  also  have  been  brought 
about  by  carbonated  surface  waters  more  or  less  impregnated,  as  is  not  uncommon 
in  those  dry  regions,  with  carbonate  of  soda.  That  soluble  silica  is  one  of  the 
products  we  know,  from  the  fact  that  in  a  little  trickling  stream  of  water  fiowing 
from  a  spring  in  the  decayed  granite  there  was  an  abundant  separation  of  gelati- 
nous silica  colored  green  by  copper.  In  this  abundance  of  silica  separated  from  the 
granite  we  find  an  explanation  of  the  origin  of  many  of  the  little  veins  of  quartz- 
carrying  copper  ore  and  another  fact  in  evidence  of  the  origin  of  quartz  veins 
generally. 
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Thus  the  granite  becomes  softened  in  place  and  **  rotted  "  as  deeply  as  surface 
waters  and  air  can  penetrate,  the  sulphides  disappear,  silica  and  the  alkalies  are 
removed,  and  a  ferruginous  claylike  mass  is  left  with  disseminated  accretions  of 
copper  carbonate  and  the  formation  of  quartz  veins. 

An  extended  chemical  investigation  is  necessary  to  determine  all  the  conditions 
which  exist  before  the  exact  oraer  of  interchange  of  elements  can  be  stated  with 
confidence.  These  Copper  Basin  deposits  of  copper  ore  in  sandstone  and  conglom- 
erate are  very  different  from  those  found  in  the  Triassic  shales  of  New  Jersey  and 
of  Germany  and  of  other  countries  where  the  ore  is  disseminated  in  grains  or  patches 
and  in  the  mass  of  the  rock.  In  the  Copper  Basin  deposits  the  ore  is  spread  con- 
tinuously through  the  mass  and  invests  the  grains  of  rock,  forming  a  coating. 
The  ore  does  not  in  any  case  appear  to  have  been  deposited  by  reason  of  the  pres- 
ence of  any  organic  remains,  as,  for  example,  the  stems  of  plants  such  as  are  found 
in  the  sandstone  of  northern  Texas  or  in  Russia.  Murcnison  has  described  cu- 
priferous grits,  sandstones,  and  shale  developed  at  the  Zavods  of  Yugofski  and 
Matovilika,  where  the  ores  of  copi)er,  chiefly  the  green  carbonate,  are  dissemi- 
nated, and  are  in  the  form  of  cupriferous  concretions,  generally  the  carbonized 
stems  of  plants.  (Russia  and  Euroije  in  the  Urals,  p.  144.)  Not  only  Murchison 
but  Maynard  has  described  the  deposition  of  copper  on  organic  remains  in  the  cop- 
per sandstone  of  the  Urals.  ( Trans. ,  IX.  33. )  These  Arizona  beds  differ  from  the 
cupriferous  Permian  strata  not  only  in  the  form  of  the  copper  deposition  but  in 
their  much  more  modem  and  local  nature. 

The  copper  dejKwits  of  northern  Texas  are  familiar  examples  of  the  deposition 
of  copper  ore  on  the  remains  of  plants. 

Wendt  has  mentioned  the  copper  of  Copper  Basin  as  '*  carbonate  ore  which 
must  be  of  secondary  origin"  (Trans. ,  XV,  74) ,  but  otherwise  it  has  not  been  noticed 
in  our  transactions.  He  considers  the  red  oxide  of  the  Santa  Rita  copper  mines 
of  New  Mexico  as  derived  from  the  native  copper  by  alteration.  (Copper  Ores  of 
the  Southwest,  Trans.,  XV,  27.) 

The  explanation  of  the  origin  of  the  Copper  Basin  herein  given  will  apply  par- 
ticularly to  the  conglomerate  deposits  accompanied  by  extensive  kaolinization  of 
the  crystalline  rocks. 

This  Copper  Basin  ore  is  not  a  **  smelting  ore."  The  bulk  of  its  substance  is  not 
sufficiently  fusible.  Its  origin  by  infiltration  suggests  the  nature  of  the  process 
by  which  the  copper  should  be  taken  out.  It  is  an  ore  especially  well  adapted  to 
leaching.  The  absence  of  soluble  minerals  other  than  the  copper  carbonate  is  a 
great  advantage,  while  the  open  granular  condition  of  the  rock  permits  the  ready 
accion  of  a  solvent  and  of  subsequent  lixiviation. 

The  conditions  at  once  suggest  the  following  process,  which  is  given  in  outline 
merely:  (1)  The  solution  of  the  copper  carbonate  by  dilute  sulphuric  acid.  (2) 
The  extraction  of  the  copper  by  electrolysis.  The  conditions  favoring  this  method 
are  numerous,  but  the  greatest  is  the  abundance  in  the  region  of  auriferous  pyrites 
of  the  **  rebellious  sulphnrets  "  for  which  the  gold  miners  are  seeking  the  cheapest 
and  best  method  of  working.  The  distance  over  which  these  sulphurets  must  now 
be  transiwrted  entails  a  heavy  expenditure.  The  establishment  of  sulphuric-acid 
works  at  Copper  Basin  would  make  a  home  market  for  the  sulphurets,  and  while 
the  sulphur  is  utilized  for  making  acid  the  oxidized  residues  holding  the  gold  could 
be  chlorinated.  Thus  the  sulphide  ores,  on  the  one  hand,  and  the  clean  carbonates 
of  copper,  on  the  other,  although  difficult  to  utilize  separately,  would  by  combina- 
tion give  us  the  precious  metals  and  the  copper  in  a  marketable  form  at  a  com- 
paratively low  cost,  and  the  problem  of  workmg  both  is  solved.  The  spent  resi- 
aue  of  iron  oxide  might  also  oe  utilized  (provided  there  was  rail  transi>ortation) 
at  lead-smelting  works.  There  are  several  economies  by  such  process  which  will 
suggest  themselves.  No  greater  supply  of  water  is  required.  The  acid  need  not 
be  concentrated ;  ** chamber  acid"  would  be  strong  enough.  It  is  possible,  also, 
that  no  great  quantity  of  acid  would  be  needed,  for  when  the  bath  is  once  formed 
it  is  probable  that  the  copper  ore  itself  may  be  made  the  anode  and  yield  its  cop- 
I)er  to  the  solution  direct.  Pine  wood  for  fuel  is  abundant  on  the  adjoining  moun- 
tains, and  dynamos  can  be  run  very  cheaply. 

Our  fellow-member.  Prof.  Q.  W.  Maynard,  some  years  ago  put  up  a  plant  in 
Biberia  for  the  treatment  of  copx)er-carbonate  conglomerate  ore  by  lixiviation  with 
sulphuric  acid,  and  has  promised  to  contribute  to  the  transactions  of  the  institute 
an  account  of  the  plan  and  its  results  in  practice. 

THE  MARICOPA  COPPER  MINES  COMPANY. 

The  mines  of  this  company  are  situated  in  Maricopa  County,  32  miles  southwest 
of  Wickenburg  and  16  miles  in  the  same  direction  from  the  Old  Vulture  gold 
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mine.  The  property  has  always  been  known  as  the  Osborne  copper  mines.  Wil- 
liam Osborne  located  them  twenty  years  ago  and  has  held  them  ever  since  np  to 
the  time  the  present  company  bonded  them.  Very  little  work  has  been  donenntil 
the  present  active  development.  A  vertical  shaft  has  been  sunk  126  feet  deep,  and 
is  to  be  extended  to  a  deptn  of  500  or  600  feet ,  or  until  sulphide  base  is  reached.  The 
main  dike  of  this  group  courses  through  the  counti'y  very  prominently  and  ranges 
in  height  from  a  few  feet  to  75  feet,  and  a  width  from  150  feet  to  200  feet.  Along 
all  this  dike  are  seams  of  fine  carbonate  copi)er  ore,  and  is  in  a  series  of  a  few 
inches  to  7  feet  wide.  The  value  is  from  14  to  35  per  cent  copper,  with  values  in 
silver  and  gold.  Open  cuts  have  been  made  all  along  the  course  of  the  dike, 
exposing  fine  deposits  of  azurite  and  malachite  carbonate  ores.  The  present  shaft 
is  all  in  this  class  of  ore.  The  main  dike  is  a  formation  of  porphyritic  lime 
strongly  charged  with  a  red  oxide  of  iron.  On  the  west  of  the  dike,  running  at 
right  angles,  is  a  dioritic  slate  ;  on  the  east,  a  metamorphic  limestone.  The  origi- 
nal locations  consisted  of  15  claims.    The  company  now  own  about  40. 

COPPER  MOUNTAINS,  YAVAPAI  COUNTY. 

This  property,  opened  several  years  ago  by  the  Stoddard  Copper  Company,  which 
has  lain  idle  for  a  lone;  time,  is  to  be  reopened  and  worked.  A  recent  discovery 
of  a  large  mass  of  sulphide  ore  is  reported.  A  great  deal  of  development  has  been 
done  in  1898-99,  and  tne  showing  made  is  said  to  be  very  good. 

ARGENTIFEROUS  LEAD  AND  SILVER  MINES. 

Under  this  caption  are  included  the  Claims  and  mines  producing  galena  ores  or 
lead  carbonates — ores  of  lead  and  ores  of  lead  containing  silver — ^as  Well  as  the  mines 
producing  silver  ores  proper.  Considering  the  fact  that  some  of  the  most  imi>ortant 
mines  proiduce  gold  as  well  as  silver,  the  two  metals  bein^  united  in  the  ore,  it  is 
'difficult  to  decide  under  which  caption  to  place  the  descriptions.  This  is  especially 
the  case  with  such  properties  as  the  Commonwealth  and  the  new  discovery  at 
Fresnal,  where  free  gold  accompanies  silver  ore,  as  in  the  Comstock  lode  in  Nevada. 
There  can  not  be  any  question  about  the  Silver  King  of  Arizona,  one  of  the  very 
few  mines  which  yields  silver  without  ^old. 

Galena — the  sulphide  of  lead  or  galenite  of  the  mineralogists  and  the  most  com- 
mon and  abundant  ore  of  lead— is  well  known  in  Arizona,  where  it  is  abundantlv 
distributed,  and  is  generally  accompanied  by  both  silver  and  gold.  The  chief  local- 
ities where  it  occurs  in  commercial  quantity  are  the  Castle  Dome  district.  Silver 
district.  Eureka  district,  in  Yuma  Cotmty,  at  several  localities  in  Mohave  County, 
and  in  Yavapai  County. 

In  Pinal  County  lead  ores  carrying  silver  occur  in  many  places,  especially  in  the 
old  Montezuma  mine,  between  !Phoenix  and  the  Hassayampa,  and  in  the  Mineral 
Hill  district.  At  times  large  bunches  of  lead  ore  are  found  in  the  Mammoth  mine, 
Pinal  County. 

In  Pima  County  lead  ores  occur  in  quantity  at  Crittenden,  at  the  Washington 
camp,  at  the  Vekol,  in  the  Quijotas,  the  Silver  Bill  district,  the  Abbe  Waterman 
mine,  and  other  places.  Ores  have  been  shipped  also  from  Greaterville  and  from 
the  old  Yuma  mine  near  Tucson. 

In  Cochise  County  there  are  several  localities,  notably  the  Dunn  mine,  in  the 
CMricahuas,  and  at  the  several  claims  near  Cochises  Head. 

GALENA  AND  GOLD. 

It  is  worthy  of  note  that  galenite  as  an  associate  of  native  gold  is  more  com- 
mon and  abundant  in  the  auriferous  quartz  veins  of  Arizona  than  in  the  gold- 
bearing  veins  of  CaUfomia.  At  the  Vulture  mine,  for  example,  galena  is  a  com- 
mon associate  of  the  gold,  together  with  iron  pyrites ;  so,  also,  at  the  Mammoth 
Oold  mine,  at  the  Oro  Bello  and  the  Oro  Fino  claims,  and  at  many  other  of  the 
pyritic  gold  mines  in  the  Bradshaw  Mountains,  amongst  which  Ryland  mine  may 
be  menfioned,  and  the  mines  along  Slate  Creek  and  the  Upper  Hassayampa. 

LEAD  AND  MOLYBDENUM. 

The  very  frequent  occurrence  of  these  two  elements  in  close  association  in  the 
lead-bearinff  veins  of  Arizona  is  a  familiar  fact  to  the  miners  and  prospectors.  It 
may  be  said  that  the  molybdate  of  lead,  the  species  wulfenite,  is  always  found  in 
notable  quantities  wherever  galenite  has  undergone  chemical  change,  with  the 
f  oirmation  of  oxides  and  carbonates.    Some  prospectors  have  called  it  yellow  lead 
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ore.  It  occurs  generally  in  bunches  of  thin  tabular  yellow  crystals.  The  inti- 
mate association  and  tne  general  occuiTence  of  wulfenite  with  the  lead  ores 
justifies  the  opinion  that  there  is  an  intimate  intercrystallization  of  the  sulphide 
of  lead  and  the  sulphide  of  molybdenum,  though  molybdate  sulphide  is  generally 
supposed  to  be  hexagonal  in  crystallization. 

AURIFEROUS  CARBONATES. 

At  many  of  the  lead  mines  of  the  Territory,  notably  some  in  Mineral  Hill  dis- 
trict, there  are  large  superficial  accumulations  of  nearly  clean  lead  carbonates 
which  yield  notable  amounts  of  gold.  Such  ores  are  very  desirable  for  smelting 
mixtures.     (See  Crown  Point  Group  infra) . 

CASTLE  DOME  DISTRICT. 

The  veins  of  the  Castle  Dome  district  may  be  said  to  have  been  rediscovered  in 
1863,  for  it  was  evident  that  they  had  been  anciently  worked,  as  already  stated  in 
the  historical  introduction.  The  metal  had  been  taken  out  from  many  of  the 
veins  by  the  ancient  miners  down  to  a  depth  of  from  6  to  15  feet  and  in  continuous 
lines  or  trenches,  in  some  places  for  50  to  100  feet  or  more.  These  old  workings 
were  found  to  be  safe  guides  to  good  metal-bearing  ground  a  short  distance 
deeper.  Well-worn  trails  leading  off  from  these  pits  to  the  banks  of  the  Gila 
River,  some  18  miles  distant,  and  the  ruins  there  of  some  rude  smelting  fur- 
naces indicate  that  the  ores  were  carried  to  the  Gila,  probably  on  the  backs  of 
Indians,  and  that  they  were  smelted  there,  whether  by  the  Aztecs  or  the  early 
arriving  Spanish  explorer  is  not  known.  Since  1863  these  mines  have  been  worked 
almost  continuously,  and  are  now  yielding  silver-lead  ore  of  most  excellent 
quality,  which  is  shipped  to  San  Francisco.  The  claims  were  worked  by  pros- 
pectors without  capital  until  October,  1870.  Up  to  January  1, 1892,  there  had  not 
been  an  investment  of  over  $300  in  building  or  permanent  improvements.  The 
climate  is  such  that  men  can  work  the  year  round  without  more  protection  than 
is  afforded  by  brush,  huts,  or  tents. 

On  the  1st  day  of  January,  1872,  Mr.  George  Tyny  reported  the  following- 
named  claims  as  producing  in  1871: 

Tons. 

Buckeye 250 

Hora  Temple. 400 

Castle  Dome 1  ^aa 

Castle  Dome  Extension J 

Don  Santiago 30 

The  veins  crop  out  on  a  rolling  plain  or  mesa  at  the  base  of  the  Castle  Dome 
Range,  a  very  rugged  and  picturesque  group  of  mountains  trending  northwest 
and  southeast,  nsmg  near  the  center  to  the  remarkable  dome-shaped  summit 
with  precipitous  sides,  looking  like  a  huge  round  castle  or  building  with  a  dome. 
It  is  a  noted  landmark,  being  visible  from  a  great  distance  in  all  directions.  It 
was  originally  called  '*  Capitol  Dome  "  hj  the  officers  at  Yuma  in  1853,  from  the 
fancied  resemblance  to  the  Dome  of  the  Capitol  at  Washington.  This  mountain 
range,  being  but  sparingly  watered,  has  never  been  convenient  to  prospect  and 
very  little  is  yet  known  of  its  structure  or  mineral  value.  The  mines  are  usually 
reached  from  Yuma  by  driving  first  to  the  Castle  Dome  Landing,  on  the  river,  and 
thence  to  the  mine  from  16  to  18  miles  east  and  inland  from  the  river.  The  claims 
are  numerous.  Some  have  been  patented  and  worked  to  a  depth  of  300  feet  or 
more.  The  veins  are  remarkably  regular  and  well  formed.  The  ore  is  galena, 
carrying  about  30  ounces  of  silver  to  each  ton.  The  veins  trend  in  a  general 
northwest  and  southeast  course,  and  are  nearly  vertical.  The  outcrops  are  indi- 
cated by  outlying  masses  and  weather-worn  crystals  of  fluorspar,  which  is  the 
chief  veinstone.  Calcite  and  gypsum  are  also  found,  and  in  some  of  the  veins 
there  is  a  veinstone  of  quartz  dispersed  in  sheets  or  " combs"  along  the  walls  or 
in  distinct  sheets  in  the  center.  Manganese  spar  and  barite  are  also  associated 
in  layers.  The  thickness  or  power  of  these  veins  is  usually  from  2  to  3  feet,  some- 
times from  8  to  12  feet,  wide.  There  are  veins  also  only  a  few  inches  in  width. 
In  general  the  veins  are  well  filled  with  ore.  This  ore  occurs  in  sheets  or  bunches 
scattered  through  the  veinstone  and  commonly  known  among  the  miners  as  bsdl 
metal.  In  one  mine  in  the  district  a  mass  of  nearly  solid  ore  8  feet  thick  was 
found. 

At  or  near  the  water  level,  where  the  galenite  has  decomposed,  both  carbonate 
and  sulphate  of  lead  are  found  associated  with  a  pale-green  fluorite  and  an  abun- 
dance of  crystallized  yellow  wulfenite,  another  occurrence  giving  evidence  of  the 
presence  of  molybdenum  in  galenite. 
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The  rocks  of  the  district  are  compact  fine-grained  mica  and  clay  slates  standing 
nearly  on  edge  and  traversed  by  numerous  dikes  or  intrusive  masses  of  a  choco- 
late-colored porphjrry. 

In  1879  a  company'  was  formed  to  work  these  veins  and  smelt  the  ore  at  Melrose, 
opposite  San  Francisco.  This  company  acquired  title  to  21  claims  in  Castle  Dome 
ana  to  3  claims  in  Silver  district.  Among  these  claims  the  principal  ones  worked 
were  the  Railroad,  the  HopMns,  Flora  Temple,  and  William  Penn.  Large  ship- 
ments were  made  to  the  works  at  Melrose,  averaging  generally  60  to  70  per  cent  of 
lead  and  20  to  30  ounces  silver  per  ton.  An  average  for  the  first  six  months  of  the 
year  1879  was  (on  438^  tons) ,  lead  69  i)er  cent  and  sflver  26.47  ounces  per  ton.  Not- 
withstanding the  favorable  value  of  these  ores  and  the  facilities  of  mining  and 
transportation,  the  enterprise  was  a  failure.  This  was  caused  chieft  v  by  the  lack  of 
adequate  capital,  necessitating  borrowing  to  keep  the  smelting  works  going  and  to 
carry  a  large  amount  of  ore  and  bullion  in  the  course  of  smelting  and  refining. 
The  lead  produced  from  the  Castle  Dome  ores  is  very  soft  and  is  especially  well 
suited  to  corroding  for  the  production  of  white  lead. 

SILVER  DISTRICT. 

This  district  abuts  upon  the  Colorado  River  and  is  about  20  miles  above  Castle 
Dome  landing.  It  is  remarkable  for  the  great  size  of  the  veins,  especially  of  the 
Silver  Glance,  which  has  enormous  quartz  croppings  covering  a  oreadth  of  100 
feet  and  carries  galenite  and  chloride  of  silver  in  seams  through  its  mass.  It  has 
not  been  much  explored.  Masses  of  "  float  *'  galena  weighing  several  pounds  were 
foimd  by  me  jnst  oelow  the  outcrop. 

The  Red  Cloud  claim  yielded  a  large  amoimt  of  lead  ore  for  shipment,  and  is 
well  known  among  mineral  collectors  for  the  fine  large  crystals  of  red  wulfenite 
found  in  the  ores. 

The  Hamburg,  the  Princess,  and  the  Ironside  are  other  important  claims.  Ore 
from  the  Hamburg  mined  by  the  Castle  Dome  Company  yielded  from  40  to  80  "per 
cent  of  lead  and  from  150  to  306  ounces  silver  per  ton.  Beautiful  crystallizations 
of  red  wulfenite  and  of  vanadinite  are  obtained  at  these  mines. 

PLANCHES  DE  LA  PLATA. 

There  has  been  and  there  still  is  a  difference  of  opinion  as  to  the  exact  location 
of  the  source  of  the  celebrated  large  masses  of  native  silver  taken  from  the  earth 
near  to  the  present  international  boundary  line,  but  on  the  Mexican  or  Sonora 
side,  nearly  south  of  Tucson.  The  celebrity  of  the  locality  as  the  source  of  enor- 
moas  masses  of  pure  native  silver,  larger  than  could  be  loaded  upon  mules,  dates 
from  before  the  middle  of  the  eighteenth  century,  for  a  royal  decree  dated  in  1741 
not  only  mentions  the  weight  of  some  of  these  masses,  but  reserves  the  region  for  the 
exclusive  use  of  the  Crown.  According  to  Ward,  he  had  in  his  possession  a  copy 
of  the  decree  of  Philip  the  Fifth,  dated  Aranjuez,  May  28,  1741,  the  object  of 
which  was  to  terminate  a  prosecution  instituted  by  the  royal  fiscal  agent  against 
the  discoverers  of  Arizona  for  having  defi'auded  tne  treasury  of  the  duties  paya- 
hte  npon  the  masses  of  nure  silver  found  there.  The  decree  states  the  weights  of 
of  the  walls,  sheets,  ana  other  pieces  of  silver  discovered  (bolas.  planches  y  otras 
piezas  de  plata)  to  have  amounted  to  165  arrobas  8  pounds,  in  all  4,033  pounds,  and 
mentions  particularly  one  mass  of  pure  silver  weighing  108  arrobas  (2,700  pousnd) 
and  another  of  11  arrobas,  upon  which  duties  had  been  actually  paid  by  a  Don 
Domingo  Azmendi,  and  whicn,  as  a  great  natural  curiosity  (como  cosa  esi>ecial), 
the  King  states  ought  to  have  been  sent  to  Madrid.  The  decree  ends  by  declaring 
the  district  of  Arizona  to  be  royal  property,  as  a  "criadero  de  plata"  (a  place 
where  by  some  natural  process  silver  was  created) ,  and  by  directing  it  to  be  worked 
upon  the  royal  account.  This  put  a  stop  to  the  enterpnse  of  individuals,  the  dis- 
tnct  was  deserted,  an  attempt  to  send  a  colony  there  failed,  and  in  a  few  years 
the  very  name  of  Arizona  was  forgotten  (Ward's  Mexico,  1st  ed.,  vol.  11,  pp. 
136-138). 

The  following  is  taken  from  an  interesting  description  of  the  Planchas  distiict 
from  the  rjen  of  F.  B.  L.,  dated  at  Nogales,  June  15,  1891,  and  published  in  the 
Citizen.  This  writer  places  the  Planchas  locality  at  about  20  mites  southwest  of 
Nogales: 

'*  This  is  one  of  the  oldest  as  well  as  one  of  the  most  famous  mineral  regions  of 
Mexico,  and  is  unique  in  history  as  having  furnished  the  largest  nugget  of  native 
silver  ever  discovered  in  the  world,  its  weight  being  2,700  i>ounds.  This  discovery 
was  niade  in  1736,  causing  tremendous  excitement  and  a  great  *  rush '  to  the  new 
diggings.    Such  masses  of  pure  silver  as  were  unearthed  in  the  Planchas  Canyon 
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was  the  wonder  of  that  day,  and  have  never  been  equaled  since.  Nnmeronsi 
mens  of  native  silver  weighing  from  200  to  400  pounds  were  picked  up  h( 
those  early  days,  and  there  is  only  conjecture  as  to  the  quantity  of  this  : 
which  has  l>een  added  to  the  stock  of  the  world  from  the  Flanchas  district 
there  is  good  foundation  for  the  presumption  that  it  would  aggregate  man: 
lions  of  dollars.  The  old  shafts  and  workings  of  more  than  a  century  ag 
of  more  recent  dates  to  be  seen  in  this  locality  afford  abundant  proof  c 
extensive  operations  carried  on  .by  the  earl  v  Mexicans.  Even  as  late  as  about 
according  to  Francisco  Mara(|uin,  chief  of  thePlanchas  de  Plata  customs,  ^ 
I  met  here,  a  piece  of  native  silver  weighing  40  pounds  was  foimd  in  the  Pla 
Canyon  and  sold  to  Monte  Verte,  administrator  of  Hermosillo  mint,  Sonon 
still  later  the  better  known  discovery  of  the  silver  hatchet  in  1886  by  a  Me 
cowboy,  which  was  sold  to  Charles  AJtschul,  of  Nogales,  for  $111,  serve  to  cc 
the  traditions  handed  down  to  us  concerning  the  marvelous  discoveries  of 
times,  and  furthermore  would  tend  to  justify  the  prediction  of  an  immense 
of  this  treasure  somewhere  in  the  district  as  well  as  warrant  the  large  ex] 
ture  now  being  made  by  the  Plata  Reina  de  Sapora  M.  &  M.  Co., under  the  i 
intendence  of  Col.  Richard  A.  Pomeroy,  in  the  projection  of  tunnels  far  be 
the  old  workings.  All  indications  go  to  show  that  the  early  working  with 
mines  was  on  tne  surface.  When  the  ore  showed  indications  of  *  pinching 
work  was  su8X)ended  and  a^ain  resumed  in  a  new  place.  This  method  gai 
to  belief  that  the  ore  attamed  no  depth,  that  the  deposits  were  merely  sn 
It  is  to  be  regretted  that  others  besides  the  Mexican  gambusinos  have  pnrs 
similar  policy.  Colonel  Pomeroy  has  broken  1 ,500  feet  of  ground  since  Dace 
1890,  and  has  demonstrated  that  each  of  the  six  claims  owned  by  the  compai 
lode,  and  that  the  most  favorable  results  may  be  attained  by  deep  mining. 

**  The  ores  of  these  mines  consist  principally  of  black  silver.    The  comp 
now,  very  wisely,  doing  no  milling,  out  pursuing  a  systematic  method  of 
opment,  and  will  soon  be  in  a  position  to  ship  quantities  of  ore,  and  will 
aoundance  to  treat  on  the  ground.    A  brief  description  of  these  minee 
prove  of  interest  to  readers  of  the  Citizen. 

"  In  the  Ladera  mine  the  method  of  working  was  entirely  surface  and 
waste  rock  had  to  be  removed  to  obtain  the  ore.  The  new  tunnel  being  < 
will  cut  100  feet  below  the  old  workings,  where  it  is  expected  to  strike  the 
As  these  ore  shoots  are  encountered  they  may  be  followed,  leaving  the  pil] 
nonmineral-bearing  rock  standing.  The  rock  in  the  breast  of  the  tunnel  mc 
close  proximity  to  ore,  all  running  something  in  silver.  It  is  estimated  the 
10,000  tons  of  mineralized  rock  on  the  drmip  worth  $11  per  ton.  First-class 
this  mine  averages  from  40  to  100  ounces. 

**  The  Hilo  mme,  the  oldest  in  the  district,  was  worked  more  systematic 
the  past  than  others  of  the  group.  A  well-defined  vein  is  exposed  which  di] 
the  mountain.  A  crosscut  of  tne  tunnel  at  50  feet  cuts  the  lode  in  a  goo< 
of  ore.  Work  is  now  being  prosecuted  with  vigor  to  get  under  the  old  woi 
from  which  large  quantities  of  ore  were  formerly  taken.  The  vein  has  beei 
pected  in  an  entirely  new  place  and  shows  extremely  well. 

*'  The  Guadalupe  mine,  like  the  Ladera,  was  worked  formerly  by  a  larj 
face  cut,  from  which  gi-eat  quantities  of  ore  were  taken.  The  tunnel  now 
run  to  get  beneath  the  old  workings  gives  good  indications  to  soon  be  i 
Another  tunnel  being  constructed  is  producing  small  quantities  of  rich  ore 

'•  In  the  Mexica  mine  some  years  ago  a  crosscut  tunnel  over  300  feet  lor 
run  under  the  old  workings.  A  body  of  rich  ore  was  encountered  and 
out.  From  this  tunnel  a  level  has  lately  been  run  etist  and  west.  In  tl 
level  rich  shipping  ore  has  been  found ;  thence  a  35-foot  shaft  sink  shows 
streak  nearly  all  the  way  down.  Ore  from  the  west  level  assays  from  80 
ounces.  East  level  for  100  feet  penetrates  a  mass  of  fine  concentrating  or 
bunches  of  good  shipping  ore. 

'*  The  Providencia  mine  is  being  worked  by  two  shafts,  and  a  tunnel  on  tl 
is  started.    Shaft  No.  2  shows  a  breast  of  17  feet  of  pay  streak." 

The  writer  adds  that  a  topogi-aphical  survey  was  in  progress  by  Lieut. 
Flipper,  and  a  photographic  survey  by  Mr.  H.  M.  Stanley. 

SILVER  KING. 

In  1896  there  was  a  revival  of  mining  of  this  celebrated  property,  wl 
reported  to  have  produced  several  millions  of  oimces  of  silver,  and  to  hav 
out  over  $2,000,000  in  dividends.  But  the  renewed  prosperity  of  1896  w^s 
long  duration.  The  production  has  declined.  It  is  more  than  probable  th 
ore  body,  which  is  so  suddenly  and  sharply  cut  off  at  the  seventh  level,  is  j 
or  mass  broken  from  the  main  body  or  clumney  of  ore  which  has  been  moved 
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extent  of  the  slide  or  faulted  grormd  is  not  known,  and  can  be  ascertained  only 
by  the  most  patient,  thoronffh,  and  skillful  geological  investigation.  That  there 
has  been  sucn  a  slide,  and  that  somewhere  m  the  mountain  the  downward  pro- 
longation of  the  Silver  King  ore  ground  exists,  I  have  no  doubt.  The  direction  of 
the  movement  should  have  been  most  carefully  noted  on  the  rocky  floor  of  the 
700-foot  level  where  the  richest  body  of  silver  ore  found  in  the  property  rested 
upon  a  barren  rock  floor,  below  which  costly  borings  with  the  diamond  drill  from 
the  adjoining  shaft  failed  to  find  any  trace  of  the  Silver  King  lode.  It  seems 
probable  that  this  problem  will  be  left  to  the  next  generation  to  solve. 

SILVER  OP  GLOBE  DISTRICT. 

The  limestone  which  forms  the  hanging  wall  for  the  veins  of  copper  is  said  to 
be  some  6,000  feet  thick,  and  is  the  foot  wall  of  many  of  the  old  worked-out  silver 
mines,  such  as  the  Alive,  the  Miami,  Centralia,  Dime,  and  several  others,  all  of 
which  have  produced  from  $30,000  to  $20,000  in  silver.  The  silver  country  proi)er, 
however,  is  situated  some  18  miles  from  the  town  of  Globe.  Here  we  find  the  old 
workings  of  the  McMorris,  Stonewall  Jackson,  Rescue,  and  Old  Mexican,  etc., 
which  in  early  days  proved  bonanzas  to  their  owners. 

The  country  is  essentially  a  limestone  country,  the  silver  being  found  in  pockets 
nsuaUy  small,  but  wonderfully  rich.  These  pockets  are  mostly  found  under 
quartzite  caps  carrying  red  hematite.  The  silver  is  foimd  as  chloride  mixed  with 
huge  masses  of  native  silver,  and  has  carbonates,  some  emboli te,  and  vadaninite 
mixed  with  it.  The  whole  mass  is  usually  associated  with  hematite,  and  is  inva- 
riably free  from  gold. 

The  history  of  these  mines  shows  that  they  contained  from  three  to  seven  of 
these  pockets.  In  one  case — ^that  of  the  Old  Mexican  mine— only  one  pocket  was 
found;  this,  however,  netted  the  owners  $168,000  in  value  of  sUver.  In  the  report 
for  1896  and  1897,  a  photogravure  showed  the  form  of  one  of  the  silver  nuggets 
found  12  miles  north  of  Globe  in.  August,  1895,  which  weighed  31  pounds  and  was 
0.900  fine. 

TOMBSTONE. 

Most  of  the  mines  at  Tombstone  are  now  idle,  and  the  town  is  almost  deserted. 
It  is  interesting  to  note  that  ore  has  been  traced  from  the  old  claims  of  the  Tough- 
nut  and  GK)odenough  through  the  Way  Up  down  into  the  Empire  claim,  and  that  at 
present  the  most  promising  field  for  prospecting  and  working  lies  in  the  region 
beyond  the  Empire,  where,  m  fact,  some  ore  is  being  taken  out.  A  rich  strike  was 
reported  in  the  Wedge. 

The  older  and  larger  mines  at  Tombstone,  such  as  the  Contention,  the  Grand 
Central,  and  Way  Up,  which  have  yielded  so  generously  in  the  past  of  gold  and 
silver,  are  not  now  worked  for  account  of  the  companies  owning  them,  but  there 
has  been  considerable  chloriding  in  a  small  way.  The  dumps  also  have  been 
partially  worked  over  by  the  cyanide  process.  A  large  ix)rtion  of  the  semi- 
decomposed  porphyry  thrown  out  from  the  Contention  mine  carried  free  gold  in 
it,  flakes  spread  in  little  specks  and  patches  upon  the  cleavage  joints  and  sturfaces. 
Some  of  this  porphyry  in  the  upper  levels  was  also  more  or  less  coated  and  impreg- 
nated by  chloride  of  silver,  occasionally  in  distinct  but  small  cubical  crystals. 
Such  rock,  if  not  too  clayey  and  impervious  for  free  leaching,  should  yield  ffood 
results  by  the  cyanide  process.  The  ^eat  drawback  to  the  working  of  these 
Tombstone  mines  in  depth  is  the  great  influx  of  water  and  the  cost  of  lowering  it 
by  pumping.  The  connection  of  the  deposit  or  veins  under  ground  is  such  tnat 
one  claim  can  not  be  drained  without  draining  the  others.  It  therefore  becomes 
essential  to  have  a  union  of  the  interests  of  the  various  owners  and  a  pro  rata 
agreement  to  bear  the  cost  of  pumping  from  a  central  station. 

SILVER  HILL  MINING  DISTRICT. 

The  Liberty  mine,  worked  by  William  Clark,  has  been  a  steady  producer  of 
argentiferous  lead  ore  of  high  grade,  and  Mr.  Clark  has  made  re  gular  shipment 
to  the  smelter.  The  ore  is  carefully  sorted  out  t^j  a  high  grade  by  hand.  It  of  ten 
runs  from  $400  to  $600  per  ton.  Dr.  Purcell  has  a  mine  named  the  Wind  Up 
in  the  same  district,  about  a  mile  from  Liberty  Clark's  mine,  which  is  being 
developed. 
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VEKOL. 

This  famous  mine,  which  has  yielded  quantities  of  very  rich  silver  ore,  has  been 
reopened.  In  February,  1898,  there  were  about  25  men  at  work  upon  it,  under 
the  direction  of  P.  B.  McCabe.  Fine  specimens  of  ore  from  this  property  were 
sent  to  the  Chicago  Exposition  and  are  now  in  the  museum  of  the  university. 

EMPIRE  SMELTING  COMPANY,  CRITTENDON. 

Under  the  general  management  of  Dr.  Eames,  of  New  York;  extensive  prepara- 
tions were  made  for  opening  mines  and  smelting  silver  lead  ores  at  this  camp.  It 
was  understood  that  one  or  two  100-ton  furnaces  would  be  required  to  meet  the 
capacity  of  the  mines.  In  September,  1897,  Mr.  Richard  Eames,  jr.,  the  superin- 
tendent of  the  Columbia  Smelting  Company,  was  in  Tucson,  and  reported  that  the 
smelting  furnace,  after  a  temporary  closing  down,  was  again  in  suc<5e88ful  opera- 
tion, and  was  turning  out  thi'ee  carloads  of  silver  lead  bullion  per  week.  They 
were  working  on  ore  from  the  Hardshell.  The  condition  of  the  road  was  such  as 
to  render  it  difficult  to  get  sufficient  ore  to  the  furnace  to  keep  it  running.  Since 
then  operations  have  been  suspended  or  abandoned. 

GALENA   IN  THE  SIERRITAS. 

There  are  several  localities  from  which  a  galena  of  low  grade  in  silver  can  be 
obtained  in  the  Sierritas  south  of  Tucson.  A  sample  from  one  claim  about  35 
miles  south  of  the  city  yielded  43  ounces  of  silver  by  assay. 

HEINTZELMAN  MINE. 

This  property,  prominent  in  the  early  history  of  mining  development  under 
American  domination,  attracted  great  attention  about  1857.  It  was  acquired  and 
worked  by  the  Sonora  Exploring  and  Mining  Company,  of  which  Col.  Charles  D. 
Poston  was  general  manager.  This  mine  was  in  the  Cerro  Colorado,  and  very  rich 
ores  having  oeen  found  at  or  near  the  surface  attention  was  specially  directed  to 
it,  and  the  other  localities  secured  for  that  company  in  the  Santa  Rita  and  San 
Cayetano  mountains  were  for  the  time  neglected  or  abandoned. 

Ill  August,  1857.  the  Heintzelman  vein  had  been  opened  to  a  depth  of  50  feet,  and 
a  pile  of  ore  estimated  by  assay  to  be  worth  $20,000  had  been  thrown  out.  Sam- 
ples of  the  ore  sent  to  New  York  and  San  Francisco  for  assay  gave  results  con- 
firming those  made  at  the  mine.  Assays  made  at  the  United  States  assay  office 
by  Prof.  John  Torrey  showed  silver  at  the  rate  of  237  ounces  to  the  ton  and  33 
per  cent  of  copper.  Samples  were  also  examined  by  Dr.  Charles  T.  Jackson,  of 
Boston,  with  similar  results.  Dr.  Jackson  regarded  this  ore  as  stromeyerite,  or 
sulphuret  of  silver  and  copi)er.  Some  of  the  specimens  contained  nitreous  copper. 
This  was  the  first  determination  of  the  occurrence  of  stromeyerite  in  Arizona.  It 
occurs  also,  as  I  have  shown,  in  the  Silver  King  mine.  Mr.  Brunckow  in  1857 
reported  the  occun*ence.  also  at  the  Heintzelman  mine,  of  fine  specimens  of  the 
iodide  and  bromide  of  silver  and  a  silver  amalgam. 

Considerable  shipments  of  Heintzelman  'ore  were  made  to  a  smelter  at  San 
Francisco,  where  the  ore  was  treated  in  a  reverberatory  furnace  and  yielded  at  the 
rate  of  S450  per  ton.  It  was  found,  however,  that  a  large  part  of  the  silver  had 
been  lost  in  the  furnace  and  residues.  The  poor  success  in  smelting  and  the  great 
cost  of  transporting  these  ores  led  to  the  adoption  of  the  barrel  amal^mating 
process — the  Zeiberg  barrels — for  the  greater  portion  of  the  ores,  excludmg  those 
portions  evidently  of  more  value  for  smelting.  The  iK)orer  and  clayey  ores  were 
reserved  for  the  patio  process. 

After  many  delays  from  the  difficulties  of  transporting  and  setting  up  machinery 
in  that  isolated  region,  two  barrels,  each  capable  of  receiving  1,060  pounds  of  ore, 
were  set  in  motion  under  the  superintendence  of  the  late  Guido  Kustel,  the  noted 
metallurgist,  who  in  May.  1859,  stated  that  35  tons  of  the  ore  yielded  $5,189.53  in 
silver,  or  an  average  of  SI 48  to  the  ton.  A  i)ortion  of  the  ore  treated  was  very 
poor  and  better  adapted  to  the  patio  process. 

Mr.  Ehi-enberg.  in  one  of  his  reports,  explained  this  result  and  made  the  follow- 
ing estimate  of  the  general  or  average  ricimess  of  the  ore,  based  upon  the  results 
obtained  from  the  commencement  of  the  treatment  of  the  ores  at  the  mine  and 
elsewhere. 

According  to  Mr.  Lathrop  and  the  different  engineers,  the  ore  extracted  from 
the  mine  at  that  time  amounted  in  quantity  to  225  tons.    Mr.  Ehrenberg  thought 
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this  a  low  estimate.    It  was  distribnted  as  follows,  and  yielded  in  silver  the 
aiaonnts  stated: 


Tons. 


Yield. 


Total 
value. 


Sent  to  San  Francisco 

Smelted  at  Cerro  Colorado 

Ore  stolen  and  sold  in  Sonora 

Middlixur  quality  and  poor  ore  amalgamated 
On  hand  at  time  and  works 

Total 


22 

7 

11 

36 

150 


225 


$450 
900 
900 
148 
150 


$9,900 
6,300 
9,900 
6,180 

22,500 


58,780 


This  shows  an  average  of  $288.13  per  ton,  but  this  was  thought  too  low  because 
of  the  lar^e  loss  of  silver  in  the  furnace  at  San  Francisco.  The  ores  sent  there 
were  the  richest  and  best  and  were  expected  to  yield  some  needed  working  capital. 
The  first  bar  of  silver  from  these  works  at  Cerro  Colorado  was  produced  in  March, 
1859.  The  largest  bar  made  weighed  930  ounces,  and  at  $1 .28  the  ounce  was  worth 
$1,200.  It  is  probable  that  all  the  calculations  of  value  were  based  upon  the  val- 
uation per  ounce. 

According  to  Mr.  Brunckow,  the  vein  traverses  strata  of  clay  slate  obliquely 
and  has  well-defined  walls.  The  engine  shaft  was  100  feet  deep,  and  a  crosscut  at 
60  feet  from  the  surface  showed  the  vein  to  have  a  width  of  from  3  to  5  feet. 
(These  data  are  chiefly  from  the  article  on  "  Silver  and  copper  mining  in  Arizona." 
Mining  Magazine  and  Journal  of  Greology,  new  series,  vol.  1,  pp.  5-7,  November, 
1859.) 

Santa  Rita  Silver  Mining  Company. 

This  company  was  organized  in  1858  to  work  several  of  the  veins  of  silver  ore 
in  the  Santa  Rita  Mountains,  discovered  by  the  exploring  parties  of  the  Sonora 
Exploring  and  Mining  Company.  These  veins  ana  mines  included  the  Salero, 
Ojero,  Asugarero,  Bustillo.  and  others  east  of  the  Santa  Cruz  River.  Some  of 
these  veins  were  worked  anciently  and  large  amounts  of  silver  were  taken  out. 
.  The  Salero  was  described  as  a  vein  some  3  feet  in  width.  An  old  shaft  had  been 
cleared  to  a  depth  of  80  feet  without  reaching  the  bottom.  The  Ojero  was  a  mine 
of  high  reputation  for  value  among  the  Mexicans,  and  was  abandoned  because 
of  the  cavmg  in  Qi  one  of  the  walls.  The  Bustillo  was  opened  to  a  depth  of  25  or 
30  feet  only.  The  ores  from  these  claims  are  chiefly  argentiferous  galena,  and 
are  adapted  to  smelting  rather  than  milling.  One  of  the  veins  was  said  to  be 
traceable  by  old  workings  for  a  quarter  of  a  mile. 

PATAGONIA  AND  OTHER  MINES.  * 

In  1859  the  Patagonia  was  being  prospected  and  worked  under  the  direction  of 
Captain  El  well  ana  Mr.  Brewor.    it  was  near  old  Fort  Buchanan.    The  ores  are 

Entiferous  galena,  yielding  from  40  to  80  ounces  of  silver  per  ton.    The  Com- 
e  and  French  mines  in  the  mine  region  were  being  opened  by  Colonel  Titus, 
laces  were  erected  about  10  miles  from  the  fort.     (See  Mining  Magazine, 
November,  1859.) 

OLD  TUMACACORI. 

This  property,  called  the  Old  Mine  in  1875,  was  believed  to  be  the  same  as  the 
Ttimacacori.  It  was  worked  at  an  early  i)eriod  by  the  Mexicans,  before  the 
American  occupation,  and  was  reopened  in  1875  by  Mr.  Darrah.  He  found  old 
drill  holes  and  human  skeletons,  leading  to  the  oelief  that  the  miners  were 
murdered  there  by  the  Indians.  Rich  ore  was  found  in  the  mine  and  on  the 
damp.  It  is  about  75  miles  southward  from  Tucson.  (McCormick,  1875,  Mining 
Industry,  p.  343.) 

OLD  YUMA  MINE. 


This  old  mine  is  situated  on  the  left  side  of  the  Santa  Cruz,  2  miles  from  the 
water,  in  the  foothills,  and  about  9  miles  from  Tucson.  It  was  formerly  exten- 
sively worked  and  yielded  large  quantities  of  lead  ore.  It  is  now  idle.  Assays  of 
masses  of  galena  left  upon  the  dump  show  that  it  is  poor  in  silver.    From  the 
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abundance  of  walfenite  and  the  large  size  of  the  crystals,  it  is  fair  to  conclude 
that  molybdenum  is  abundant  in  the  galenite.  The  claims  are  easily  accessible, 
and  hauling  ore  to  water  at  the  Santa  Cruz  would  not  be  expensive. 

THE  QUIJOTOAS. 

The  mines  of  the  Quij  >toa  Mountains,  which  attracted  so  much  attention  years 
gDne  by,  and  upon  which  millions  of  dollars  were  expended  without  adequate 
returns,  are  now  idle  and  are  practically  abandoned.  The  massive  and  costly 
machinery  at  the  mines  and  mill  and  the  pumping  plant  in  the  valley  have  long 
been  for  sale  at  very  low"  figures.  The  whole  appears  to  be  a  monument  to 
ill-advised  and  misdirected  energy. 

PECK  MINE. 

The  Peck  mine,  in  the  Bradshaw  Mountains,  has  been  a  large  producer  of  silver, 
and  is  credited  with  a  yield  of  at  least  a  million  ounces.  This  is  another  of  the 
many  mines  in  the  Bradshaws  which  have  suffered  or  have  been  practically  closed 
since  silver  fell  so  greatly  in  value.  The  Del  Pascoe  is  another  mine  in  the  same 
district  which  was  formerly  worked  to  advantage,  but  which  has  been  idle  for 
many  years. 

DASON'S. 

Location,  Yavapai  County,  south  of  Prescott.  Produces  silver  ore.  A  well- 
defined  vein,  with  regular  walls  and  vein  stone.  The  vein  stuff  consists  of  quartz 
and  iron  spar,  arranged  in  regular  combs  or  layers,  with  crystals  pointing 
inward  upon  the  central  layer  of  galenite  and  brittle  silver  ore.  Native  silver 
has  been  found  in  lumps  in  the  gangue.  This  mine  is  o^ned  by  tunnels,  and  is 
credited  with  the  production  of  over  $700,000  in  value  of  silver  up  to  the  year  1887. 

AMERICAN  FLAG  OROUP. 

The  American  Flag  group  of  mines  was  o]^rated  in  1881  by  Col.  J.  M.  Haskell 
and  Prof.  E.  H.  Cook,  of  Tucson.  These  mines  are  in  Old  Hat  district,  in  Pinal 
County,  a  few  miles  west  of  Oracle,  and  on  the  northeastern  flank  of  the  Santa 
Catalinas  and  some  40  miles  from  Tucson  by  road.  The  district  was  organized 
about  the  year  1878.  The  principal  locations  in  1881  were  known  as  the  American 
Flag,  Pioneer,  Wedge,  Good  Luck,  Black  Bar,  Bullion,  and*  Commonwealth. 
There  were  also  the  Oracle.  Mermaid,  Summit,  and  Hoodoo,  the  four  last  men- 
tioned being  3i  to  4  miles  distant  from  the  first  by  the  new  road. 

The  American  Flag  claim  was  opened  to  a  depth  of  178  feet,  with  a  drift  at  a 
depth  of  36  feet  to  the  east  and  of  90  feet  to  the  west,  as  shown  in  the  small  longi- 
tudinal section.  The  course  of  this  vein  is  north  40*  west,  dip  easterly  about 
40^.  It  is  a  thin  vein  in  hard  syenite  and  granitic  rock.  It  averages  6  to  8 
inches  in  the  lower  part  of  the  shMt  at  and  below  the  water  level.  At  the  surface 
south  and  east  of  the  shaft  the  croppings  are  heavier,  being  from  2  to  3  feet  in 
some  places.  In  the  east  drifts  the  thickness  ranges  from  3  to  20  inches,  and  alonff 
the  west  drift  it  pinches  down  to  a  few  inches  only.  The  ore  carries  both  gold 
and  silver,  but  is  generally  low  grade. 

At  the  claim  known  as  the  "  Bullion,"  a  shaft  102  feet  shows  a  vein  of  quartz  from 
3  to  15  inches  in  thickness  and  containing  some  good  ore.  It  has  been  drifted  on 
60  feet  northwest  and  56  feet  to  the  southeast.  The  Black  Bar  is  supposed  to  be 
the  prolongation  of  the  Bullion  vein.    It  is  a  similar  vein,  but  is  more  broken  np. 

The  Commonwealth  is  a  quartz  vein  in  granite,  and  is  gold  bearing.  It  was 
opened  by  a  shaft  44  feet  deep,  following  the  pitch  of  the  lode.  The  claim  is  about 
a  mile  from  the  others,  toward  the  mountain.  The  vein  varies  from  18  to  24 
inches  in  thickness  and  carries  a  sprinkling  of  galena. 

The  Good  Luck  is  on  another  small  quartz  vein  traversing  granite  and  resem- 
bles the  quartz  of  the  American  Flag. 

The  Pioneer  is  on  the  line  of  prolongation  of  the  American  Flag,  and  has  similar 
ore.  Its  direction  is  north  50"  weit,  its  dip  easterly  at  an  angle  of  about  45  degrees. 
The  incline  is  80  feet  deep,  width  about  12  inches. 

The  Wedge  claim  was  located  between  the  Pioneer  and  the  American  Flag. 

At  the  Oracle  claim  there  was  an  incline  shaft  about  40  feet  deep  to  drifts,  one 
being  54  feet  long  and  the  other  18  feet.  The  vein  in  places  has  a  thickness  of  3 
to  4  feet  of  good-looking  ore. 

The  Mermaid  claim  has  a  6-foot  outcrop  of  hard  quartz. 
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The  Summit  claim  shows  some  good  ore  in  a  vein  of  quartz  some  6  to  8  inches 
thick.  A  shaft  70  feet  deep  shows  an  easterly  dip  to  the  vein.  It  is  claimed  that 
some  of  this  ore  showed  by  assay  a  value  of  $80  per  ton.  The  croppings  show  well 
at  the  crossing  of  the  old  road. 

The  Hoodoo  claim  is  upon  a  small  6  to  12  inch  quartz  vein  in  granite. 

LEAD  ORE  IN  THE  CATALINAS. 

Lead  ore  occurs  in  another  i)ortion  of  the  Catalina  range,  and  has  been  exploited 
for  several  years  by  Mr.  Samuel  Ramsdell.  It  was  reported  in  February,  1898, 
that  he  had  sold  the  property  to  Mr.  H.  C.  Young,  of  Boston,  who  would  proceed 
to  develop  it  and  to  ship  ore. 

MINERAL  HILL. 

Many  of  the  mining  locations  and  the  veins  of  this  district  were  visited  and 
examined  by  me  in  December,  1881,  and  the  following  notes  upon  the  region  were 
made  at  that  time :  The  locality  is  about  15  miles  west  of  Florence;  the  post-office 
was  known  as  the  Cottonwoods,  in  Pinal  County,  and  was  about  12  miles  from 
Picket  Post;  some  500  or  600  mineral  locations  were  reported  as  recorded  in  Flor- 
ence; the  oldest  claim  had  then  been  occupied  about  four  years;  the  ledges  are 
large  and  numerous,  and  are  upon  the  west  side  or  slope  of  Mineral  Hill  Moun- 
tain; there  are  several  springs,  affording  excellent  water,  and  they  do  not  dry  up; 
a  well  30  feet  deep  has  10  feet  of  water  in  it;  there  are  five  or  more  springs  within 
a  circuit  of  8  miles.  I  was  hospitably  entertained  at  the  home  of  Mr.  C.  D.  Henry 
and  his  wife,  from  Vermont. 

The  Alice  is  probably  the  principal  vein.  It  is  a  boldly  cropping  lode,  standing 
up  15  to  30  feet  or  more  in  places  above  the  wall  rocks,  and  is  from  8  to  15  feet 
thick.  It  is  only  one-quarter  of  a  mile  from  the  springs  at  the  Cottonwoods,  and 
is  easily  accessiole.  This  lode  cuts  a  mica-slate  formation  in  a  northwest  and 
southeast  direction.  It  forms  a  sharp  crest  to  the  hill,  being  of  a  quartz  and 
harder  than  slates.  It  dips  easterly  at  an  angle  of  from  65  to  70  degrees.  This 
vein  is  very  well  formed.  It  has  clay  gouge  or  selvage  on  the  foot  wall,  and  this 
selvage  contains  rounded  masses  of  hard  stone. 

The  veinstone  is  lamellar,  consisting  of  layers  of  quartz  and  calcite,  some  of  it 
being  black  or  dark  colored  and  beanuK  horn  silver.  It  is  a  silver-bearing  lode. 
It  carries  argentiferous  galena,  which,  oy  oxidation,  leaves  lead  carbonates  and 
ozidee  and  the  chloride  of  silver.  Toward  the  north  end  the  lode  splits  up  into 
several  branches,  and  about  midway  of  the  long  Hne  of  cropping  the  lode  is  cut 
away  by  a  transverse  gully  or  arroyo,  thus  making  two  parts  or  lines  of  cropping, 
the  southernmost  trending  north  45*^  west,  and  the  northernmost  part  trending 
north  65°  west  (magnetic).  And  near  the  southern  end  of  the  croppings  there  is 
a  short  twist  or  turn  of  the  walls  to  the  west,  and  beyond  this  a  strong  outcrop  of 
black  calcareous  spar.  A  shaft  sunk  here  66  feet  reaches  and  passes  the  level  of 
a  tunnel  below.  The  vein,  where  intersected  by  this  tunnel,  is  from  8  feet  to  10 
feet  thick. 

In  a  winze  84  feet  deep,  near  the  black  sx>ar,  a  streak  or  layer  of  fine-grained 
lead  ore  (steel  galena)  was  exposed,  but  this  ore  is  poor  in  silver,  running  only  7 
or  8  ounces  to  tne  ton  of  ore. 

Silver  ore  is  found  at  intervals  in  the  north  croppings  in  the  form  of  silver 
chloride.  The  gangue  is  friable.  In  places  the  silver  ore  is  formed  in  small  shot- 
like globular  masses  or  grains,  coated  over  with  a  layer  of  red  iron  oxide,  forming 
a  crust  inclosing  the  cerargyrite.  Evidences  of  the  occurrence  of  embolite  and 
bromyrite  were  also  noted,  but  were  not  verified  by  examination. 

Shipments  of  ore  from  the  Alice  vein  were  made  to  the  Castle  Dome  Mining 
and  Smelting  Company,  at  Melrose,  ojjposite  San  Francisco,  with  the  following 
results: 


Shipments. 


Silver. 


Lead. 


Avefrmge 

Nartik  croppings . 
Do 


Pounds. 
14,304 

196 


Ounces. 
87.2 
163.8 
80.3 


Per  ct. 
18 
3.5 
3 


About  1  mile  south  of  the  Seven  Cottonwoods  and  the  Alice  another  claim  has 
been  located,  called  the  Tully. 

6436 8  ^  T 
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THE  TULLY  OR  CARBONATE. 

This  is  supposed  to  be  upon  the  main  lode  of  the  Alice  in  its  southward  extension. 
The  croppings  are  bold  and  in  layers  of  quartz  and  calcite,  like  those  of  the  Alice. 
A  medial  layer  or  seam  of  fluor  spar  occurs  here,  and  the  vein  carries  e;alena  and 
lead  carbonate  derived  from  the  decay  of  the  galena.  Silver  chloriae  does  not 
show  in  the  croppings  as  freely  as  at  tne  Alice,  but  there  is  more  lead  ore.  Pro- 
ceeding southerly  toward  the  Qila  River,  over  hills  of  mica  slate,  we  i^ass  the 
Leroy  claim. 

LEROY  CLAIM. 

A  hard  vein  of  quartz,  about  6  inches  thick,  in  ^anite.  It  may  be  described  as 
a  gash  vein  of  no  great  extent,  but  it  has  considerable  ore  mixed  in  with  the 

Suartz,  and  is  said  to  have  yielded  at  the  rate  of  $85  in  value  per  ton  to  Mr. 
[osheimer  from  the  croppings.  The  mica-slate  country  from  this  point  toward 
the  Qila  River  changes  to  granite,  and  there  are  several  outcrops  of  copper  ore, 
among  them  a  location  called  the  San  Carlos,  for  a  description  of  which  see  imder 
the  head  of  Copper. 

WEDQE  CLAIM. 

This  claim  on  a  lode  of  argentiferous  lead  ore  is  in  the  Cholla  group  of  claims, 
about  5  miles  north  of  the  Alice  mine.  It  occurs  in  the  miea-slate  group  of  rocks, 
which  are  much  plicated,  and  are  filled  with  quartz,  generally  in  barren  veins. 
It  is  somewhat  like  the  Alice  vein,  and  is  made  up  of  alternate  layers  of  quartz  and 
calc  spar,  much  of  this  spar  being  black  or  brown  in  color  from  the  x)re8ence  of  man- 
staneee  and  iron.  Mucn  of  the  quartz  is  crystalline  and  some  is  amethystine. 
There  are  manv  open  spaces  or  ^^  vugs, "  and  pseudomorphic  impressions  or  casts 
of  the  dog-tooth  form  of  calc  ep&T  are  conmion.  There  is  also  much  rusty  iron 
oxide  and  ore  near  the  hanging  wall  of  the  vein,  where  the  quartz  is  formed  in 
successive  sheets  and  layers,  and  carries  considerable  lead  ore  in  form  of  galena 
and  carbonate,  over  a  breadth  or  thickness  of  16  to  18  inches.  This  was  observed 
in  the  incline  shaft  at  a  depth  of  about  50  feet.  Considerable  galena  ore  has 
been  extracted.  A  sample  of  185  pounds  yielded  by  assay  at  the  rate  of  66.8 
ounces  of  silver  per  ton  of  ore,  and  51.5  per  cent  of  lead.  The  fluor  spar  occurs 
here  in  small  cubical  crystals  with  trrmcated  edges — ^the  dodecahedral  planes. 
Some  of  the  quartz  crystals  are  brov^n  and  smoky.  The  ledge  is  very  large.  It 
trends  north  82°  west,  and  dips  west  at  an  angle  of  45  to  50  degrees. 

CROWN  POINT  GROUP. 

Under  this  name  are  included  21  claims  situated  about  6  miles  north  of  the 
Gila  River,  near  Riverside  stage  station  on  Mineral  Creek,  in  Pinal  County,  and 
about  50  miles  north  of  Picacho  station  on  the  Southern  Pacific  Railroad.  These 
claims  are  recorded  as  the  Crown  Point,  Central,  Maryland,  Wedge,  Silver  Cloud, 
Gladstone,  Buckeye,  Cincinnati,  San  Francisco,  Pamell,  Hidden  Treasure, 
Charleston,  and  others,  that  are  located  contiguously  for  working  purposes. 
These  claims  are  traversed  from  northeast  to  southwest  by  a  series  of  lodes  from 
2  to  4i  feet  in  width,  with  a  dip  of  46  degrees  to  the  north.  The  ores  are  sand  carbon- 
ates of  lead,  running  by  assay  high  in  lead,  silver,  and  gold.  The  wall  rocks  are 
limestone  and  porphyry.  Mr.  Frank  M.  BLing,  from  vrhom  this  information  is 
obtained,  has  not  sampled  the  veins,  but  took  average  samples  of  the  dumps 
about  the  openings. 

Crown  Poinf .— -This  is  one  of  the  principal  claims  of  the  group  and  has  been 
opened  by  several  cuts,  tunnels,  ana  shafts.  Shaft  No.  1  is  158  feet  deep,  cuts 
through  the  vein,  and  shows  it  to  be  about  6  feet  thick.  Water  stands  30  feet 
deep  in  this  shaft.  No.  2  shaft,  50  feet  west  of  No.  1,  is  52  feet  deep,  showing  a 
body  of  carbonate  ore  4^  feet  thick.  There  are  other  openings  showmg  ore,  and 
there  are  about  400  tons  of  ore  on  the  dumi)s,  which,  the  owners  claim,  will  yield 
40  per  cent  of  lead  and  20  ounces  of  silver  per  ton. 

Central. — ^Three  small  shafts  and  one  open  cut.  Vein  15  inches  wide  and  about 
15  tons  of  ore  on  the  dump. 

Maryland. — Opened  by  a  tunnel  showing  a  vein  about  18  inches  wide. 

Wedge. — Shaft  14  feet  deep  and  shows  some  oire. 

Silver  Ctowd.— Opened  by  a  tunnel  120  feet  long  to  top  of  the  vein  in  the  Glad- 
stone, and  it  is  estimated  tnat  it  will  reach  it  witnin  20  leet. 

GZcuMone.— Opened  by  a  tunnel  67  feet  long,  showing  a  vein  about  12  feet 
thick.    A  shaft  above,  14  feet  deep,  shows  a  quantity  of  ore. 
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Ores  out, — There  are  over  1,500  tons  of  ores  ont  on  the  varions  damps, 
samples  taken  by  Mr.  King  yielded  as  follows : 


The 


SUver. 

Gold. 

Value, 
gold. 

I^ead. 

Dump  No.  2 ... 

Ounces. 
5.41 
7.90 
4.76 
8.56 

Ounces. 

0.62 
.30 
.76 

1.40 

$12.81 
8.06 
15.71 
28.94. 

Per  cent. 
52 

T>nT«p  "No.  1 , 

55.8 

B<Tttr>m  of  50-ffM>t  shaft          ...                                   . ,     . 

42  5 

Fn<*0  nf  tilT^Tf  a) _     . 

87.3 

This  ^Id  valne  is  an  important  factor.  The  distance  from  Globe  is  stated  to 
be  22  miles  by  trail  and  wagon  road.  There  is  a  mill  site  in  the  river.  The  dis- 
tance from  the  Ray  copper  mine  is  4  miles,  and  to  E.  F.  Kellner's  sawmill,  where 
sawed  lumber  and  timoer  can  be  had,  is  8  miles.  Price  of  lumber  delivered  at 
the  mine  is  $17  per  thousand. 

DUNN  MINE. 

The  Dunn  mine,  in  the  Chiricahua  Mountains,  was  worked  in  the  year  1881 
by  CJhicago  capital.  It  is  located  on  the  summit,  or  near  it,  at  the  head  of 
the  Pinery  Creek,  about  40  miles  east  of  south  of  Willcox  on  the  Southern  Pacific 
Railroad,  in  Ckxihise  County.  Mr.  E.  N.  Titcomb  was  sent  out  in  charge  of  the 
property.  He  erected  a  smelter  a  mile  west  of  the  mine  for  smelting  the  ore  from 
this  mine  and  from  other  claims  in  the  region.  This  smelter  was  taken  down 
some  years  after  and  was  set  up  near  Tucson.  The  mine  and  others  near  it  have 
of  late  been  shipping  ore  to  the  smelters  at  El  Paso  by  way  of  Willcox.  The  ore 
is  argentiferous  lead  and  occurs  in  limestone  near  dikes  of  porphyry  and  layers  of 
slate. 

The  mine  is  now  (1899)  known  as  the  Hill  Top  and  is  owned  and  worked  by 
Mr.  £.  J.  Hands,  San  Simon  post-office.  Shipments  made  by  him  of  hand-sorted 
ore  gave  returns  as  follows :  Lead,  7^  per  cent;  silver,  35i  ounces  per  ton.  There 
are  now  two  carloads  out  (February,  1899)  ready  for  shipment,  but  the  deep  snow 
prevents.  A  crosscut  tunnel  has  been  run  in  60  feet,  exposing  a  body  of  concen- 
trating ore  the  full  extent  of  which  is  not  yet  shown.  There  are  bunches  of  first- 
class  ore  in  the  midst  of  this  ore  of  lower  grade.  Assays  made  from  the  croppings 
gave  from  7  to  9  per  cent  of  lead  and  from  1  to  8  ounces  of  silver.  In  the  crosscut 
the  average  is  from  20  to  25  per.  cent  of  lead  and  6  ounces  silver.  Some  of  the  best 
ore  gave  69  per  cent  lead  and  18  ounces  silver. 

GALENA  QUEEN. 

This  claim,  under  the  same  ownership,  is  the  extensioi^  easterly  of  the  Hill  Top, 
Ore  is  exposed  on  this  claim  in  many  places  and  apparently  in  the  form  of  pipes 
or  chimneys.  But  little  development  work  has  been  done  on  this  claim.  The 
deepest  pit  is  about  25  feet,  without  ore  in  the  bottom,  the  vein  being  apparently 
a  cfeft  filled  in  with  soil,  clay,  and  iron  ore.  It  is  onlv  partially  explored,  and 
much  ore  may  yet  be  found  here  and  at  other  places  in  the  limestone. 

GREAT  AMERICAN  MINE,  SWISSHELMS. 

The  elevations  known  as  the  Swisshelms  form  a  spur  from  the  Chiricahua 
Mountains,  projecting  westward  into  Sulphur  Springs  Valley.  They  are  nearly 
y^est  from  Tombstone.  The  creek  known  as  White  River  turns  the  northern  end 
of  this  spur  and  then  runs  southward  into  Mexico.  The  mine  is  near  the  northern 
end  of  these  mountains,  a  few  miles  south  of  Power's  ranchio  on  White  Creek,  and 
consists  of  a  great  outburst  of  quartz  ramifying  in  many  directions  through  lime- 
stone strata  of  Carboniferous  age,  and  not  far  from  the  contact  of  the  beds  with 
plutonic  rocks.  There  are  many  open  cuts,  tunnels,  and  shafts.  A  large  amount 
of  silver  ore  has  been  shipped  away  to  the  smelter,  but  at  present  the  mine  is  not 
ipworked.  It  has  been  tested  in  depth  by  diamond  drills  as  shown  by  the  parts  of 
cores  left  on  the  ground.  Ore  to  tne  value  of  $158,000  was  extracted  and  shipped 
away  from  September  to  May,  according  to  Col.  William  Herring. 

MORNING  STAR. 

This  claim,  near  Arivaca,  has  been  known  also  as  the  Tennessee  and  as  the  New 
York,  and  has  been  worked  at  various  dates  by  different  parties.    The  last  work 
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done  was  by  Mr.  J.  W.  Bogan,  from  whom  the  following  particulars  respecting 
the  condition  of  the  mine  were  obtained  (December  21, 1896): 

**  The  shaft  is  abont  65  feet  deep,  with  water  in  the  bottom.  There  are  drifts 
both  ways  upon  the  vein  at  a  depth  of  50  feet.  The  drift  southerly  is  18  to  20  feet 
long;  ^he  northerly  drift  is  about  40  feet  long.  The  ore  exposed  by  the  south  drift 
is  low  grade,  but  the  ledge  is  strong  and  well  defined  and  is  about  3  feet  wide. 
The  ledge  in  the  bottom  ot  the  shaft  is  about  the  same  width.  In  the  north  drift 
a  kidney  of  ore  was  struck,  near  the  water  level.  This  ore  body  was  about  30 
feet  long  and  18  feet  deep.  It  was  about  3  feet  wide  in  the  widest  place.  From 
this  bunch  or  mass  of  ore  Mr.  Bogan  shipped  about  8  or  10  tons,  and  nearly  as  it  came 
out,  without  sorting  or  very  little  sorting.  This  ore  yielded  a  little  over  300  oxmces 
in  silver  and  some  gold.  The  rest  of  the  ore,  not  considered  rich  enough  to 
ship,  was  worked  at  the  Consolidated  Arizona  Mill,  and  yielded  some  30  ounces 
per  ton,  and  some  gold.  Before  Mr.  Bogan  had  this  ore  worked  the  mine  was 
worked  by  Mr.  John  Weenis.  He  took  out  considerable  ore  and  had  it  worked  in 
the  old  Arivaca  Mill  and  also  shipped  some.  The  results  are  not  known.  At  the 
lowest  part  of  the  mine  water  comes  in  freely  and  it  is  necessary  to  have  a  pump 
to  sink  deeper.  The  mine  had  also  been  worked  by  Mexicans  and  prospectors  at 
intervals  for  some  eighteen  years  before  Mr.  Bogan  worked  it.  It  is  not  possible 
to  state  how  much  ore  has  been  taken  from  the  claim.  Ore  has  been  stoped  out 
from  both  sides  of  the  old  shaft.  There  formerly  was  a  long  trench  or  open  cut 
along  the  vein  at  the  surface.  This  has  since  been  filled  in  by  dumping  ore  and 
waste  from  the  shaft." 

CONGLOMERATE  MINE. 

The  Conglomerate  mine,  about  3  miles  south  of  Greaterville,  has  been  worked 
by  John  B.  Anderson  and  his  associates  and  has  produced  a  considerable  amount 
of  argentiferous  lead  ore.  According  to  Mr.  Anderson  this  ore  carries  75  ounces 
of  silver  to  the  ton  and  over  70  per  cent  of  lead.  The  occurrence  of  this  ore  is 
geologically  interesting  as  it  is  found  in  the  limestone  and  not  far  from  the  con- 
tact plane.  The  large  cave  in  the  Conglomerate  is  only  a  short  distance  north  of 
the  mine  and  is  supposed  to  be  nearlv  in  the  line  of  the  ore,  but  no  ore  in  place 
has  yet  been  found  m  the  cave,  though  some  loose  masses  of  galena  were  foimd 
there  and  are  supposed  to  have  been  taken  in  by  some  of  the  former  occupants. 

TOTAL  WRECK. 

The  Total  Wreck  mine  had  a  brief  existence  as  one  of  the  most  promising 
properties  ever  discovered  in  Arizona.  It  was  extensively  ** boomed"  and  over- 
estimated. A  costly  mill  was  erected  and  stands  to-day  as  a  monument  of  cupidity 
and  error.  It  is  south  of  Nail's  station.  In  1882  Director  Burchard  reported 
50,000  tons  of  ore  in  sight.  The  20-st»mp  mill  was  then  about  ready  to  run  to 
turn  the  ore  into  bullion.  The  mine  was  opened  to  a  depth  of  325  feet  by  the 
incline  shaft,  which  has.  a  dip  of  35  degrees  to  the  soutn.  Drifts  have  been 
extended  each  way.  At  the  105-foot  level,  230  feet  of  drifting;  at  the  212-foot, 
250  feet  of  drift.  A  tunnel  249  feet  long  had  been  mn  into  the  hill  to  intersect 
the  vein  at  the  212-foot  level. 

RED  CLOUD  MINE. 

The  Red  Cloud,  in  Silver  district,  under  development  in  December,  1898,  by 
H.  Pomeroy  Griswold,  has  about  75  tons  of  high-grade  silver-lead  ore  on  the  dump 
and  knocked  down  ready  to  transport  to  the  smelter. 

PAYMASTER. 

In  December,  1898,  according  to  the  Yuma  Sun,  Attorney  Brown  and  Joe  Wem- 
inger  had  12  men  at  work  on  tne  Paymaster  group  of  silver  and  lead  claims,  and 
ore  was  being  taken  out  rapidly.  A  contract  has  been  let  for  hauling.  The 
nearest  railroad  station  is  Glamis,  20  miles  from  the  mines,  and  the  road  is  good. 

ARGENTIFEROUS  LEAD,  COLORADO  RIVER. 

About  the  year  1864  the  following-named  claims  had  received  considerable 
attention: 

Pichaco. — Opened  by  a  shaft  100  feet  deep  and  a  tunnel  100  feet  long.  Con- 
siderable crude  ore  on  the  surface. 

Scottie, — Lead  ores,  opened  by  a  shaft  50  feet  deep  and  a  tunnel  50  feet  long ; 
reported  to  have  taken  out  100  tons  of  ore  averaging  at  the  smelter  60  per  cent  of 
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lead  and  16  onuces  of  silver  to  the  ton  of  ore.  Smelted  with  charcoal  made  from 
ironwood. 

Salazar, — A  company  was  formed  and  incorporated  in  California.  Opened  by 
a  pit  or  shaft  about  100  feet  deep.  The  amount  of  silver-lead  ore  extracted  was 
reported  in  the  year  1863  at  about  10  tons  sent  to  San  Francisco,  which  proved  to 
be  rich  in  silver  and  lead.    Some  ore  was  smelted  at  the  mines. 

Providenda, — In  the  La  Paz  district  a  lode  or  vein  from  10  to  15  inches  wide, 
from  which  some  silver-lead  ore  had  been  extracted,  opened  by  a  shaft  15  feet 
deep.     (1863.) 

ELKHART  GROUP. 

• 

The  property  of  the  Prescott  Development  Syndicate,  Limited,  is  situated  near 
Chloriae,  m  Mohave  County.  Chloride  is  situated  23  miles  by  wagon  road  north- 
west of  Kingman,  a  station  on  the  Atlantic  and  Pacific  Railway  of  the  Santa  Fe 
system.  Kingman  is  31  hours  by  rail  from  San  Francisco  and  16  hours  from  Los 
Angeles.  A  branch  railway  extend^  from  the  main  line  to  and  beyond  the  town 
of  Chloride.  The  property  is  owned  in  Scotland,  and  is  under  the  general  man- 
agement of  Prof.  Theodore  B.  Comstock,  formerly  of  Tucson.  It  has  recently 
been  examined  critically  by  Prof.  George  W.Maynard,  of  New  York,  from  whose 
report  the  following  details  have  been  compiled. 

The  Elkhart  Group  of  mines  consists  of  the  following-named  claims : 

Elkhart feet..  600  by  1,500 

Elkhart  mill  site do 200  by     438 

Bullion do..-.  600  by  1,500 

Bunfermlin do 600  by  1,500 

Dunfermline  mill  site acres. .  5 

Argyle feet..  600  by  1,500 

Victoria. do....  600  by  1,500 

The  chief  development  work  is  upon  the  Elkhart.  The  vein  traversing  porphy- 
rytic  rock  ranges  m  width  generally  from  2  to  5  feet.  The  general  course  of  the 
lode  is  north  and  south.  It  is  opened  by  one  main  shaft  to  a  depth  of  351  feet, 
and  by  four  levels  and  several  winzes.    It  is  practically  vertical. 

The  gangue  of  the  vein  is  quartz  and  decomposed  porphyry.  The  ore  is  a  mix- 
ture of  gwina  and  pyrite,  with  some  blende.  It  carries  some  gold  and  silver,  but 
the  chief  value  is  in  the  lead  contents.  The  ore  as  mined  is  not  rich  enough  to 
send  direct  to  the  smelter,  and  is  crushed  and  concentrated,  and  the  concentrates 
are  shipped  to  the  smelter,  generally  to  the  El  Paso  Smelting  Company. 

For  tne  concentration  of  the  ore  a  jigging  mill  has  been  erected  with  a  capacity 
of  100  tons  of  crude  ore  per  day  of  24  hours.  The  jigs  consist  of  one  two-com- 
partment jig  with  screen  of  one-half  inch  mesh,  and  four  compartment  Harz  jigs 
-with  screens  of  graduated  size  of  mesh.  The  trailings  from  the  upper  four  jigs 
pass  to  a  Huntington  mill,  where  they  are  ground  to  pass  a  24-mesn  screen,  and 
are  then  passed  over  a  Brown  sizer  to  the  fifth  jig  and  the  Frue  vanners. 

The  mill  has  been  in  operation  since  December  24, 1897,  and  up  to  December  24, 
1898,  it  is  estimated  that  not  more  than  2,000  tons  have  been  passed  through  it. 
The  water  supply  is  obtained  from  the  mine  and  is  not  as  large  as  is  desirable. 
It  is  pumped  up  to  a  tank  to  the  back  of  the  mill  from  a  tank  at  the  300-foot  level, 
and  amounts  to  a  little  over  5,000  gallons  in  24  hours. 

From  a  series  of  samples  taken  from  all  the  levels  of  the  mine  by  Prof.  Gfeorge 
"W.  Maynard  in  1899,  it  appears  that  the  ore  contains  from  8  yer  cent  to  43  per 
cent  of  lead,  from  .0.16  ounce  to  0.50  ounce  of  gold,  and  from  3  to  14  otmces  of 
silver  per  ton  of  ore. 

It  is  observed,  as  would  be  expected,  that  the  gold  content  of  the  ore  increases 
-with  the  increase  in  quantity  of  the  pyrites.  In  eighteen  of  the  results  by  assay, 
^f^here  the  pyritic  has  been  above  40  per  cent,  the  gold  ranged  from  .19  to  .52 
otince — the  average  being  .30  ounce,  valued  at  $6.20.  The  silver  also  increases 
-with  an  increase  in  the  percentage  of  galena,  the  range  above  50  -ger  cent  of 
galena,  being  13  ounces  up  to  20  ounces. 

As  the  pyrite  alone  is  not  valuable  enough  to  ship  it  is  mixed  in  with  the  lead 
concentrates.  This  mixing  is  rendered  necessary  by  the  high  cost  of  freight  and 
the  smelter  charges.  It  is  the  custom  to  mix  the  low-grade  concentrates  with 
those  of  higher  grade  in  order  to  obtain  a  product  which  sh^l  not  run  below  35 
per  cent  in  lead.  Silica  sulphur  and  iron  are  not  determined  at  the  mine. 
According  to  Dr.  Comstock,  the  general  manager  of  this  property,  the  zinc  con- 
tents of  the  ores  do  not  exceed  10  i)er  cent,  and  presumably  rarely  reach  this 
figure. 
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The  expenses  of  haulage  from  the  mine  to  Kingman  are  $4.  and  from  King- 
man to  El  Paso  the  freight  is  $7,  making  a  total  of  $11  per  ton  from  the  mine  to 
El  Paso. 

In  the  computation  of  smelter  retoms  it  is  customary  to  figure  as  follows: 

(1)  Compute  net  weight  in  tons  of  2,000  pounds— say  89,900  pounds  is  19.95  tons. 

(2)  Estimate  gold  always  at  $19  per  ounce— say  -^  ounce  is  $7.60.  (3)  Estimate 
silver  at  95  per  cent  of  New  York  quotation  on  day  of  release  (date  of  settlement)— 
say  quoted  60  cents  is  .37.  (4)  Estimate  lead  at  55  cents  per  unit  on  New  York 
quotation  (not  exchange)  of  $4.00  i)er  cent;  deduct  1  cent  for  each  5  cents  per  cent 
below  $4;  add  1  cent  for  each  5  cents  above  $4.00,  say  quoted  $8.75,  50  cents; 
40  per  cent,  $20.  (5)  Estimate  all  iron  in  excess  of  silica  at  15  cents  per  unit,  say 
of  19  per  cent  iron  and  3  per  cent  silica,  16  per  cdiit  excess;  16  at  15  cents,  $2.40. 
Gross  proceeds  per  ton,  $86.98.  If  lead  contents  are  55  per  cent,  no  charge  for 
treatment.  If  lead  contentis  are  above  55  per  cent,  some  premium  paid.  If  lead 
contents  are  below  55  per  cent  the  treatment  charge  50  cents  for  each  5  per  cent  less; 
thus.  50  per  cent  lead  treatment,  50  cents  ton;  45  to  49  per  cent  lead  treatment, 
$1  ton;  40  to  44  per  cent  lead  treatment,  $1.50  ton;  35  to  39.9  per  cent  lead  treat- 
ment, $2  ton;  30  to  34.9  per  cent  lead  treatment,  $2.50  ton.  Below  30  per  cent  add 
50  cents  per  ton  for  each  5  per  cent  less,  and  also  add  $2  more  per  ton  as  charge 
for  roastmg. 

In  figuring  returns  the  smelter  does  not  include  iron  in  the  original  gross  com- 
putation, but  deducts  the  iron  bonus  from  the  treatment  charge.  Sulphur  is  not 
regarded  except  to  classify  the  product.  If  below  12  per  cent  the  product  could 
be  regarded  as  oxidized. 

PRIDE  OP  THE  WEST  MININO  COMPANY. 

In  Washington  camp  in  the  new  cormty  of  Santa  Cruz,  A.  R.  Wilfley,  owner; 
Emerson  G^ee,  manager,  Washington  i)ost-oflace.  The  ores  contain  copper,  silver, 
and  lead,  and  have  an  average  value  of  $30  per  ton.  Opened  by  500  feet  of  shaft- 
ing and  1,500  feet  of  tunneling.  A  concentrating  mill  of  100  tons  daily  capacity 
is  now  (June,  1899)  building,  as  also  a  tramway  to  convey  the  ore  to  the  milL 
In  the  first  part  of  the  year  5,000  tons  of  ore  were  shipped,  and  200,000  tons  have 
been  blocked  out  in  the  mine  preparatory  to  mining  and  milling  when  the  mill  is 
ready.     (From  statement  of  E.  Gfee,  manager,  June,  1899.) 

HILLSIDE  MINE. 

This  property,  also  known  as  the  Seven  Stars  Group,  is  in  Yavapai  County, 
about  50  miles  from  Garland  station  on  the  old  Prescott  branch  of  the  Atlantic 
and  Pacific  Railroad  and  about  80  miles  west  of  Prescott,  is  on  the  head  waters  of 
the  Santa  Maria  River.  It  is  now  best  reached  from  the  Phoenix  and  Prescott 
Railroad.  The  region  is  elevated  about  4,500  feet  and  salubrious,  and  is  favorable 
for  working  at  aB  seasons  of  the  year.  Bowlder  Creek  has  here  cut  its  way 
downward  through  a  mesa  of  malpais  and  into  a  region  of  slates,  syenite,  and 
granite  standing  nearly  on  edge.  These  are  ancient  rocks  and  are  traversed  by 
the  metiilliferous  vein  nearly  parallel  with  the  adjacent  contact  of  the  slates  and 
granite.  The  vein  is  strong,  and  ^  the  appearances  promise  permanency  and 
depth  and  a  very  uniform  mineralization  with  g:old,  silver,  and  lead  ore  of  high 
value.  At  the  croppings  the  oxidized  ore  contained  a  notable  quantity  of  free 
gold  and  ore  were  mined  and  shipped  away  in  quantity,  the  proceeds  oeing  to 
open  up  and  explore  other  parts  of  the  vein.  In  the  month  of  July,  1888,  the 
aggregate  length  of  drifts  and  tunnels  was  over  2,300  feet  and  of  shafts  of  over 
800  feet.    Much  more  has  since  been  done. 

In  1889  the  ore-bearing  ground,  which  had  been  opened  continuously,  measured 
about  2,000  feet  in  length,  and  the  vein  had  been  proved  to  extend  for  the  whole 
length  of  two  claims  or  3,000  feet. 

The  property  was  incorporated  under  the  laws  of  the  State  of  New  Jersey  about 
the  year  1892  under  the  title  of  the  Seven  Stars  Gtold  Mining  Company,  with 
600,000  shares,  at  $5  par  value  each.  A  part  only  of  these  shares  were  sold,  and  a 
failure  to  acquire  title  to  the  property  led  to  litigation  and  the  stoppage  of  work. 
The  mine  has  since  been  idle.  This  property  will  undoubtedly  be  a  great  pro- 
ducer as  soon  as  the  litigation  now  pending  is  ended. 

The  Peck  Mine,  of  Yavapai  County,  was  one  of  the  most  valuable  silver  mines 
ever  worked  in  the  Territory,  and  the  mines  now  being  worked  at  White  Hills, 
Mohave  County,  are  producing  largely  and  profitably.  The  silver  mines  oi 
Mohave  County  are  very  active,  especially  in  the  vicinity  of  Chloride,  to  which 
point  a  railroad  has  just  been  constructed. 
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This  comity's  mineral  resources — ^gold,  silver,  and  copper — are  now  attracting 
spreat  attention.  Silver  mining  in  flie  Territory  has  received  a  decided  impetiis 
anring  the  year,  and  the  products  will  show  a  large  increase  over  last  year.  It  is 
impossible  to  mention  in  detail  all  of  the  promising  silver  properties. 

ZINC,  IRON  ORES,  MANGANESES,  TUNGSTEN. 

The  ores  of  iron  are  abundantly  distributed  in  Arizona,  especially  the  specular 
or  hematite  varieties,  of  which  many  samples  are  sent  in  in  the  course  of  tne  year 
to  the  Arizona  School  of  Mines  under  the  supposition  that  they  represent  deposits 
of  wolframite.  The  specular  varieties  are  usually  fine  grained  and  in  small, 
shining  ^ains  or  thin  plates.  In  this  form  it  appears  to  have  been  sought  for  by 
the  aboriginal  races  for  facial  adornment  as  a  face  powder  probably,  for  it  is 
readily  spread  over  the  skin  and  produces  a  brilliant  effect  in  the  sunshine,  as  if 
the  skin  were  covered  with  small  mirrors.  It  is  interesting  to  note  also  that  this 
same  mineral  when  finely  ground  and  lenzated  gives  the  blood-red  jwwder  known 
as  rouge,  with  which  some  persons  of  the  highest  type  of  highest  civilization  are 
not  unfamiliar. 

•Large  masses  of  hematite  in  transported  blocks  are  found  in  the  gulches  and 
arroyos  of  the  western  side  of  the  Tucson  Moimtains.  So  also  the  abundance  of 
heavy  masses  of  this  ore  upon  Bill  Williams  Fork  of  the  Colorado  gives  evidence 
of  the  esistence  of  extensive  beds  in  that  region.  This  occurrence,  tending  per- 
haps to  show  the  existence  there  of  the  ancient  Archsean  rocks,  was  noted  by  me 
in  1865  and  reported  in  the  American  Journal  of  Science  for  1865  and  1868. 

Magnetite  is  also  found  in  considerable  quantities  in  the  Tucson  Mountains. 
A  mass  presented  to  the  Territorial  museum  by  Mr.  Samuel  Hughes  ^ows 


The  hydrous  form  of  iron  ore  is  common  in  the  croppinj^s  of  veins  which  con- 
tain sulphide  of  iron,  and  also  in  connection  with  the  oxidized  form  of  copper 
ores,  though  the  copper  gossans  are  often  made  up  largely  or  wholly  of  the  soft 
red  hematite  without  water  of  combination.  Such  very  red  gossans  mixed  in 
with  the  green  and  blue  carbonate  of  copper  are  sometimes  mistaken  for  the  red 
oxide  of  copi>er.  Iron  ores,  especially  if  convenient  to  a  smelter,  are  sought  for 
for  flux,  especially  if  the  ore  contains  even  a  trace  of  gold.  Tests  of  the  assay 
laboratory  of  the  School  of  Mmes,  Tucson,  show  that  many  of  the  specular  ores 
are  slightly  gold  bearing. 

It  does  not  appear  probable  th^t  for  many  years  at  least  the  iron  ore  deposits 
of  Arizona  can  oe  economically  utilized  for  the  production  of  iron  or  steel.  The 
cost  of  fuel  and  transportation  is  too  great,  and  besides^  the  product  would  not 
find  an  extensive  home  market.  We  have  only  to  consider  tnat  the  enormous 
beds  of  both  specular  ore  and  magnetite  of  Iron  County,  Utah,  with  coal  and 
limestone  in  close  proximity,  lie  undeveloped,  to  conclude  that  the  day  is  distant 
when  the  ores  of  Arizona  shall  be  sought  for  to  convert  into  iron. 

The  large  beds  of  magnetite  of  Hanover  Gulch,  in  New  Mexico,  not  far  from 
the  Arizona  line,  being  connected  directly  by  rail  with  the  great  trunk  lines, 
have  been  worked  extensively  for  ore  to  be  sent  to  Pueblo  and  Denver  for  fluxing 
purposes.  These  ores  occur  in  limestone  and  are*  generally  of  high  grade  ana 
punty,  but  some  of  the  beds  are  very  siliceous  and  contain  traces  of  copper  and 
zinc.    The  analyses  of  ore  from  two  of  the  mines  are  subjoined. 

Iron 
Queen 
mine. 


Iron,  metallic 

Bflics 4.980  .860 

Fhoflphoms .016  .000 

Snlpnor .088  .061 

Titanicadd None.  None. 

zmc. 

There  are  no  distinctively  zinc  mines,  as  such,  worked  within  the  limits  of 
Arizona,  but  zinc  ore  in  the  form  of  sulphide  (sphalerite  or  blende)  is  a  frequent 
associate  of  other  ores,  notably  of  galena  and  iron  pyrites.  It  also  accompanies 
ores  of  capper  in  the  Helvetia  and  other  districts.  The  massive  yellow  copper  of 
the  MohawK  claim  is  closely  associated  with  blende  in  a  massive,  granular  states 
At  the  San  Xavier  mine  it  forms  an  essential  part  of  the  bulk  of  the  ore  and  sim 
Harly  at  other  mines  in  the  southern  part  of  the  Territory.    At  the  Silver  King 
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mine,  Pinal  County  blende  of  a  beautifully  light  sea-^een  color  was  in  close 
association  with  the  native  silver  and  similarly  at  the  Tiger  mine,  Yavapai. 

MANGANESE. 

Several  localities  of  manganese  ore  have  been  brought  to  notice  during  the 
year  through  samples  sent  to  the  School  of  Mines  for  determination.  It  is  not 
yet  ascertained  whether  at  any  of  these  places  the  mineral  occurs  in  sufficient 
quantity  or  under  conditions  favorable  for  commercial  utilization.  The  distance 
from  any  market  is  also  so  great  as  to  prevent  profitable  exploitation.  Manganese 
ore  can,  however,  be  used  as  a  flux  for  other  ores,  notably  in  place  of  iron  ore  m 
smelting  lead. 

•A  manganiferous  limestone  occurs  near  Tombstone.  It  appears  bv  its  decom- 
position to  have  given  rise  to  deposits  of  oxide  of  manganese  which  are  silver 
bearing.  These  ores  have  yielded  not  less  than  750,000  ounces  of  silver.  The 
limestone  belt  in  which  these  ores  occur  has  an  easterly  and  westerly  trend,  is 
about  1,680  feet  wide  and  rests  on  granite  on  the  north,  the  plane  of  contact  being 
nearly  vertical.  See  paper  by  Charles  W.  Q<K>dale  on  the  occurrence  and  treat- 
ment of  the  argentiferous  manganes^  ores  of  Tombstone  district  of  Arizona. 
(Trans.  Amer.  Int.,  XVII,  p.  767.) 

The  ores  are  best  developed  upon  the  claims  known  as  the  Lucky  Can,  Luck- 
sine,  Knoxville,  and  Wedge.  They  occur  in  chimneys  or  pipe-like  deposits,  which 
dip  easterly  at  an  angle  of  40  to  50  degrees.  Some  of  these  have  been  developed 
to  a  depth  of  400  feet.  The  milling  ores  contained  from  41  to  74  per  cent  of 
sesquioxide  of  manganese.  The  smelting  ore  contained  nearly  45  per  cent  of 
manganese  (calculated  as  metal). 

There  was  some  question  as  to  the  origin  of  the  manganese  oxide.  It  was  my 
opinion,  and  still  is,  that  the  mauKanif  erous  limestone  is  the  source.  Some  analy- 
ses showed  less  than  1  per  cent  of  manganese  in  the  limestone,  but  one  analysis 
of  the  limestone  from  the  west  end  of  the  Knoxville  claim,  made  by  F.  C.  Earle, 
eave  2.85  per  cent  of  carbonate  of  manganese,  a  quantity  quite  sufficient  to  account 
for  the  origin  of  the  deposits. 

There  is  another  belt  of  limestone  in  the  eastern  part  of  Tombstone  district, 
where  manganiferous  silver  ores  are  found,  but  not  to  the  same  extent  or  richness 
in  manganese  as  in  the  Knoxville  belt. 

Si>ecimens  of  massive  manganite  in  rolled,  smooth,  water-worn  masses,  com- 
pact, dense,  and  nonmagnetic,  occur  in  the  Kenilla  Mountains,  Pima  County. 
Specimens  were  sent  to  the  School  of  Mines  for  determination  by  F.  Schumacker, 
Fort  Huachuca. 

WOLFRAMITE. 

The  discovery  of  veins  containing  the  comparatively  rare  mineral  known  as 
wolframite  witnin  the  limits  of  the  Territory  of  Arizona,  made  and  reported  in 
1896  from  the  Arizona  School  of  Mines,  is  as  follows: 

**  Deposits  of  wolframite,  a  mineral  containing  tunesten,  have  been  made  known 
as  existing  in  the  Arivaca  mininjg;  district,  and  if  the  quantity  is  sufficient  this 
mineral  may  add  to  the  useful  mineral  products  of  the  Territory." 

A  similar  notice  appeared  in  the  Engineering  and  Mining  Journal,  Vol.  LXV, 
page  608.  These  deposits  consisted  of  the  tungstate  of  iron  and  manganese  dif- 
fused in  crystalline  grains  and  bunches  in  the  quartz  of  gold-bearing  veins  at 
Guijas  upon  properties  located  by  Bent  and  Sampson  as  gold-bearing  veins. 

In  May,  1898,  tne  Territorial  geologist  also  reported  the  discovery  of  other  and 
more  extensive  deposits  in  quartz  veins  traversing  the  granitic  rocks  of  the  Dragoon 
Mountains  at  Russell ville,  about  6  miles  north  of  Dragoon  Summit,  on  the  Soutii- 
em  Pacific  Railroad.  At  both  of  these  localities  the  mineral  occurs  in  workable 
quantities  sufficient  to  form  the  basis  of  the  industry  of  tungsten  mining  in  the 
Territory.  But  the  quantity  is  by  no  means  unlimited,  and  there  is  no  danger 
of  the  supply  exceeding  the  demand,  at  least  not  for  some  time,  if  the  demand 
continues  at  the  present  rate. 

The  Russellville  ores  consist  for  the  most  part  of  clean  tungstate  of  man^nese 
with  but  little  or  no  iron.  To  this  variety  of  wolframite  the  name  hubnente  has 
been  given.  It  is  equally  as  valuable  as  the  iron  variety  and  contains  as  much 
tun^tic  acid. 

Tne  Russellville  veins  have  been  purchased  in  part  by  Messrs.  Stein  &  Buericke, 
of  Philaddphia,  and  in  part  by  the  Chrome  Steel  Company,  of  Brooklyn,  N.  Y. 
Mr.  Asa  Walker  and  associates  also  hold  and  have  worked  claims  and  shipped 
ores,  selected  by  hand  from  the  outcropping  masses  and  the  loose  " float"  sped- 
mens  on  the  croppings. 
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The  two  firms  above  mentioned  have  made  considerable  shipments  of  ore 
obtained  in  this  way,  but  the  operation  was  slow,  tedions,  and  expensive  and  also 
wasteful,  as  much  of  the  lower  grade  material  was  necessarily  left  at  the  mines, 
being  too  poor  to  bear  the  cost  of  shipment  to  New  York  or  Philadelphia.  Such 
material  needed  concentrating  machinery  for  the  separation  of  the  quartz. 
Messrs.  Stein  &  Buericke  therefore  sought  the  aid  of  the  Arizona  School  of  Mines 
and  sent  several  carloads  of  the  cyanide  ore  to  be  experimented  with  to  determine 
the  best  form  of  mill,  or  the  best  forms  of  crushing  and  concentrating  machinery 
for  working  this  peculiar  ore.  The  eicperiments,  as  anticipated,  were  entirely 
successful.  By  the  preliminary  course,  crushing  and  jiggmg,  the  huik  of  the 
•coarse-grained  hubnerite  was  separated  in  the  first  compartment  of  the  top-dis- 
charge jigs,  while  the  fines  were  oest  secured  in  the  bottom-discharge  jigs  of  the 
Hartz  pattern,  a  thick  bedding  of  clean,  coarse  ore  being  used  on  the  beds.  Both 
sizes  of  the  product  ran  very  high  in  tungstic  acid — ^about  70  per  cent ;  while  the 
second  grade  from  the  second  and  third  top  discharge  averagea  about  50  per  cent. 
The  coarse  tailings  contain  less  than  1  per  cent.  There  was,  of  course,  a  consid- 
erable amount  of'*  chats  "  quartz,  containing  some  attached  ore,  which  requires 
recmshing  to  liberate  the  wolframite  and  a  subsequent  concentration  on  some 
form  of  concentrator,  such  as  the  Frue  vanner  or  Wilfley  table.  The  deportment 
of  this  wolframite  ore  under  concentration  processes  is  very  much  like  that  of  tin 
ore  and  the  methods  and  appliances  in  use  in  Cornwall  for  cleaning  or  '•  duning  " 
tin  are  applicable  in  this  case.  So  far,  however,  the  wolframite  not  being  asso- 
ciated with  any  sulphides  or  arcenide  calcining. 

It  is  known,  however,  that  in  one  or  two  wolframite-bearing  veins  there  are 
portions,  in  the  form  of  chutes  or  chimneys  where  iron  pyrites  occur  accom- 
panied by  gold.  This  is  true  particularly  of  the  Arivaca  veins,  where  they  were 
originally  located  as  gold-beanng  lodes,  bi  such  veins  the  problem  is  presented 
of  secunng  the  free  gold  from  the  surface  or  oxidized  ores  and  collecting  the 
finely  cruised  wolframite  as  a  second  product,  and  at  one  operation.  When  the 
lower  levels  on  the  veins  are  reached  and  the  auriferous  pynte  presents  itself  in 
its  original  condition,  the  separation  will  be  more  difficult  and  eicpensive.  Here, 
however,  we  may  avail  of  ma^etic  separation.  Samples  of  the  hubnerite  sent 
from  the  Arizona  School  of  Mmes  to  the  Wetherill  Separating  CJompany,  of  New 
York,  have  been  tested  with  remarkable  results.  Under  the  intense  magnetic 
energy  of  the  Wetherill  magnet  the  tungstate  of  manganese  responds  like  the 
tongstate  of  iron,  and  may  oe  lifted  from  pyritic  mixtures,  for  it  is  found  that 
iron  pyrites  is  comi)aratively  inert  and  magnetically  not  affected  by  magnetism. 
From  the  trials  so  far  made  it  would  appear  that  magnetic  separation  may  be 
resorted  to  successfully  not  only  for  the  mixed  ores,  but  with  ores  of  tungstate  in 
a  quartz  gangue,  especially  in  localities  where  water  for  iig  separation  is  scarce 
or  not  obtainable.    A  good  field  is  also  presented  in  such  cases  for  pneumatic 

In  addition  to  the  associated  minerals  already  mentioned  in  this  article  and  in 
the  communication  to  the  American  Institute  of  Mining  Engineers,  it  should  be 
stated  that  deeper  work  on  the  veins  of  the  Russellville  locality  has  shown 
increasing  amounts  of  the  lime  tungstate — scheelite— which  is  so  closely  mingled 
vnih  the  quartz  gangue  of  nearly  the  same  color  as  to  escape  casual  observation. 

When  the  ore  was  first  jigged  the  constant  appearance  of  white  or  cream- 
colored  fragments  in  the  midst  of  the  clean  black  wolframite  discharging  from 
the  first  comi)artment  excited  surprise,  the  white  grains  being  of  equal  weight 
-with  the  wolromite  and  therefore  not  quartz.  On  testing  the  heavy  white  grains 
they  were  found  to  be  tungstate  of  lime  of  equal  value  with  the  wolframite. 

.Mother  mineral  associated  with  the  wolframite  was  found  below  the  surface 
croppings.  This  is  fluorite,  or  fiuor  spar,  and  in  one  of  the  veins  is  comparatively 
abundant. 

The  clean  wolframite  separated  from  the  quartz  by  the  jigs  was  dried  and 
sacked  as  fast  as  produced,  and  was  shipped  by  Stein  &  Buericke  to  their  works 
in  or  near  Philadelphia,  where  it  is  stated  it  was  smelted  to  a  high-grade  tung- 
sten metal  and  was  sold  to  consumers  in  the  United  States  and  abroad. 

In  addition  to  the  shipments  of  hi^h-grade  concentrates  from  the  mill,  the  own- 
ers of  claims  at  the  Dragoon  locahties  have  been  able  to  cull  many  tons  of  high- 
grade  clean  ore  from  me  surface  croppings.  Masses  weighing  from  10  to  100 
potmds  or  more  have  been  found  with  but  fittle  attached  auartz.  This  source  of 
clean  ore  is  now  practically  exhausted,  though  in  mining  there  is  a  small  amount 
of  massive  ore  broken  out  which  can  be  separated  by  hand. 

In  regard  to  prospective  quantity  of  ore  and  commercial  supply,  it  must  be 
nnderstood  that  mining,  especially  upon  small  veins,  is  slow  and  costly.  The 
\7ol^amite  occifrs  in  detached  bunches,  or  pockets,  here  and  there,  but  not  in 
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oontinaous  sheets,  and  in  mining  it  becomes  necessary  to  drift  for  considerable 
distances  in  the  barren  portions  of  the  vein  and  to  move  much  worthless 
material  in  order  to  reach  the  ore-bearing  portions.  Thus  the  costs  of  mining  per 
ton  of  clean  ore  are  large  and  will  be  an  increasing  factor  as  depth  is  attamed. 
The  supply  of  wolframite  will  thus  necessarily  be  more  restricted  when  it  depends 
upon  deeper  mining. 

The  market  price  of  wolframite  appears  to  be  very  variable,  owing  probably 
to  the  fact  that  the  demand  is  variable,  as  well  as  the  supply.  At  the  time  of  the 
discovery  at  Guijas,  Arivaca,  only  $80  per  ton  was  offered  for  clean,  70  per  cent 
ore.  This  figure  was  not  encoun^ng  to  those  who  had  to  mine,  sort  out,  sack, 
and  ship  such  high-grade  ore.  But  the  offerings  at  the  mines  from  various' 
sources  rapidly  advanced  to  $120,  $200,  and  even  as  high  as  $400  per  ton  for  small 
lots.    The  demand  seemed  to  be  suddenly  stimulated. 

Mention  should  be  made  of  a  locality  at  Separ^N.  Mex.,  from  which  several 
shipments  were  made  in  1895  and  1896.  The  ore  was  the  manganif erous  variety,  of 
good  quality,  and  was  sold  for  $80  per  ton.    The  localitjr  is  regarded  as  exhausted. 

The  wolframite  or  hubnerite,  to  be  commercially  available,  should  be  quite  free 
from  sulphur  or  arsenic  or  any  excess  of  quartz  and  should  contain  at  least  60  per 
cent  of  tungstic  acid.  The  pure  mineral  contains  over  70  per  cent.  Foreign  quo- 
tations of  value  x)er  ton  are  for  long  tons  of  2,240  pounds,  net. 

Tungsten  is  a  word  of  Swedish  origin,  meaning  neavy  stone;  from  tung,  heavy, 
and  sten,  a  stone.  It  appears  to  have  been  applied  first  to  the  mineral  now  called 
scheelite,  named  for  the  distinguished  chemist,  Scheele. 

EFFECTS  OF  TUNGSTEN  ON  STEEL. 

The  useful  effect  of  the  addition  of  small  quantities  of  tungsten  to  steel  has  long 
been  known.  The  famous  Damascus  sword  blades  have  Been  found  to  contain 
from  0.06  to  0.10  per  cent  of  tungsten,  and  it  has  been  used  to  produce  damasked 
steel.  According  to  Crookes  &  Rohrig,  Jacob  first  produced  tungsten  steel  experi- 
mentally on  a  large  scale  in  1855.  The  steel  made  by  him  showed  an  exceedingly 
fine,  conchoidal,  inlk-like  fracture.  It  combined  sreat  hardness  and  density  and 
was  superior  in  tenacity  and  wieldability  to  all  others. 

The  proi)erties  of  tungsten  steel  are  exhaustively  discussed  by  Howe  in  his  cele- 
brated monograph.  He  gives  not  only  a  general  view  of  the  literature  of  the  sub- 
ject and  an  account  of  the  results  obtained  b^^  various  investigators,  but  a  state- 
ment of  his  own  original  experiments  with  tms  alloy. 

The  alloy  of  the  tungsten  and  iron  was  first  made  by  the  brothers  D*Elhuyar  in 
1873,  and  later  by  Bertnier  and  others.  Bemouilli,  at  the  Royal  Foundry  of  Ber- 
lin, made  tungsten  steel  by  melting  tunstic  acid  (WO.) with  turnings  of  gray  cast 
iron.  The  carbon  in  the  cast  iron  m  the  form  of  graphite  he  found  would  i^uce 
the  tunstic  anhydride  to  the  metallic  state,  but  the  combined  carbon  alone  did 
not.  The  iron  alloy  may  be  made  by  heating  wolframite  or  scheelite  with  iron  or 
iron  oxide  in  a  brasqued  crucible.  It  required  a  long  continued  and  high  heat.  It 
has  even  been  made  in  a  blast  furnace.  At  the  last  International  Exhibition  at 
Paris  P.  E.  Martin  reported  having  made  f  erro-tungsten  of  28  per  cent  in  the  blast 
furnace.  The  tungsten  renders  the  fusion  more  difficult.  It  raises  the  melting 
point  of  iron.  Tun^^sten  alone  is  difficult  of  fusion.  It  is  considered  infusible 
under  ordinary  conditions.  With  iron  it  unites  apparently  in  all  proportions  up 
to  80  per  cent,  but  commercially  alloys  containing  more  than  40  per  cent  of  tung- 
sten are  rarely  made.  Ferro-tungsten  has  been  rei)orted  for  sale  in  the  European 
markets  containing  from  20  to  50  per  cent  of  tuniraten  and  from  1.5  to  6  x>er  cent 
of  manganese.    The  50  per  cent  alloy  is  questioned  by  Professor  Howe. 

A  table  analysis  of  f erro-tungsten  given  by  Howe  shows  in  six  different  sam- 
ples from  24.25  per  cent  to  77.8  per  cent  of  tungsten.  The  amount  of  tungsten  in 
tungsten  steel  is  much  less,  ranging  in  thirteen  samples  or  analyses  from  1.94  per 
cent  to  11.08  per  cent,  this  last  being  from  a  steel  made  by  Schneider.  An  analy- 
sis of  Mushet^s  special  steel  showed  9.99  per  cent,  and  another  7.81  per  cent.  In  the 
Oescent  h£u*dened  steel  of  Pittsburg  6.73  per  cent  was  found. 

The  useful  effect  of  tungsten  upon  steel  is  not  only  to  render  it  harder,  but  the 
steel  becomes  less  liable  to  lose  its  tempered  hardness  under  the  heating  to  which 
tools,  especially  those  used  in  machines,  are  liable.  The  tungsten  steels  are  usually 
hard  enough  to  scratch  quartz.  Howe  could  not  detect  any  increase  of  hardness  or 
quenching  in  Mushet's  steel.  Mushet's  steel,  the  Crescent  hardened,  and  the  Impe- 
nal  steels  are  used  without  hardening  by  quenching,  which  is  regarded  as  liable 
to  produce  cracks.  Whether  quencnea  or  not  their  hardness  is  sufficient  to 
scratch  glass,  but  not  quartz.  As  heat  does  not  draw  the  hardness,  such  steels  mav 
be  used  to  great  advantage  for  machine  tools.    Thurston  says  h^  has  found  both 
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chrome  and  ttrngsten  steels  far  more  desirable  than  the  carbon  steels,  with  which 
they  compete.  On  the  other  hand,  the  difficulties  and  peculiarities  noted  in  work- 
ing them  are  obstacles  which  retard  their  introduction.  When  the  carbon  steel 
can  not  be  made  to  stand,  these  peculiar  steels  are  the  only  metals  which  can  be 
used  for  cutting  tools.  Their  great  wearing  power  eives  them  especial  value 
^where  gauges  or  standard  sizes  of  tools  are  especially  desired  to  retain  standard 
size  as  long  as  possible  while  in  use.' 

Tools  made  of  ordinary  tungsten  steel  according  to  Thurston  may  be  forged 
into  shape  at  a  red  heat,  but  the  harder  grades  can  not  be  cut  with  a  file  and  can 
not  be  tempered,  and  after  being  forged  into  shape  roughly  must  be  ground  into 
the  exact  form  when  cool. 

Howe  states  that  steel  may  contain  a  much  larger  proportion  of  tungsten  (at 
least  10  per  cent)  than  of  carbon  without  losing  its  power  of  being  forged. 

Ores  of  tungsten  when  occurring  together  with  the  sulphides  such  as  pyrites, 
copper  pyrites,  and  with  the  arsenides  are  unsuitable  for  making  ferro-tungsten 
-witnout  careful  purification  by  calcining  or  roasting.  Even  after  these  processes 
bave  been  carefully  completed  some  noxious  residues  may  remain,  enough  to 
iini>air  the  quality  of  steel  made  from  the  product.  An  ore  of  tungsten  absolutely 
free  from  such  noxious  ingredients  is  therefore  of  great  industrial  miportance  and 
should  be  in  great  demand. 

The  clean,  pure  tungstate  of  manganese  of  Arizona,  without  sulphur  or  arsenic 
or  other  noxious  elements,  would  appear  to  promise  unusually  good  results  in  the 
production  of  a  tung^n-manganese  steel,  combining  the  qualities  of  extreme 
hardness  from  the  tungsten  and  toughness  from  the  manganese. 

The  use  or  tungsten  steel  is  increasing.  This  was  noted  by  Professor  Howe  at 
the  late  international  exhibition.  At  least  six  exhibitors  displayed  tungsten  steeL 
It  is  recommended  by  most  of  them  for  cutting  such  hard  metals  as  hardened 
steel  and  chilled  cast  iron.  The  St.  Chamond  Company  reconmiends  it  for  springs, 
claiming  that  its  carrying  power  for  a  given  size  is  about  one-third  greater  tnan 
that  of  the  best  carbon  spring  steel. 

TUNGSTEN  AND  NICKEL  ALLOY. 

The  magnetism  of  nickel  and  tungsten  alloys  had  been  studied  by  John  Trow- 
bridge and  Samuel  Sheldon.  (Proceedings  of  the  American  Academy  of  Arts  and 
Sciences^  reprinted  in  the  Ajner.  Jour.  Sci.  XXXVHI,  p.  462.)  The  investigation 
•was  instigated  by  Mr.  Wharton,  proprietor  of  the  American  Nickel  Works.  The 
fact  that  different  kinds  of  steel  alloyed  in  small  portions  with  tungsten  or  wol- 
framite and  magnetized  to  saturation  increase  in  specific  magnetism,  had  long 
been  known,  and  it  was  desired  to  ascertain  whether  similar  effects  would  result 
from  the  combination  in  alloy  of  tungsten  and  nickel. 

The  alloys  prepared  for  the  experiments  were  in  two  ^oups.  The  first  con- 
sisted of  three  bars  of  the  same  shape,  one  being  of  pure  mckel,  and  the  other  two 
of  nickel  containing  respectively  3  and  4  per  cent  of  tungsten  in  alloy.  These 
iMors  were  rolled  from  cast  ingots,  toughened  by  the  addition  of  magnetism  after 
Fleitman's  method.  These  were  hot  when  rolled.  The  bar  of  pure  nickel  was 
Tlaced  into  regular  shape ;  but  the  bars  of  tungsten  alloy  were  too  brittle  for  this. 
There  was  also  a  bar  with  8  per  cent  of  tungsten  which  was  ground  into  shape. 

The  second  group  consisteaof  simple  cast  bars  without  the  addition  of  magnet- 
ism. They  were  of  pure  nickel  and  alloy,  with  1,  2,  8,  and  6  per  cent  of  tungsten. 
These  were  all  extremely  hard  and  brittie.  The  results  obtained  **  indicate  that 
tungsten  greatly  increases  the  magnetic  moment  of  nickel  if  the  alloy  be  forged 
and  rolled,  but  on  the  other  hand  nas  but  small  influence  if  the  bars  are  simply 
cast.  And  it  was  also  found  that  ciianges  in  the  amount  of  tungsten  did  not 
appear  to  cause  corresponding  changes  in  the  magnetic  properties.  The  specific 
magnetism  of  all  the  bars  were  found  to  be  small  when  compared  with  good  steel 
magnets. 

The  experimenters  conclude  their  article  with  the  following  statement:  "  If 
forged  nickel  and  tungsten  can  be  made  to  maintain  a  specific  ma^etism  of  10,  it 
-will  form  a  useful  addition  to  the  resources  of  physical  laboration.  From  the 
high  x>oli8h  from  which  it  is  susceptible  and  its  freedom  from  damaging  atmos- 
pheric infiuences,  it  will  be  most  highly  suited  for  the  manipulation  or  mirror 
magnets  when  magnetic  damping  is  to  be  employed.*' 


STEIN  AND  BUERICKE  OROUP. 

)n-bearing  veins  consists  of  n 
Bird,  Black"Beauty,l)ividend,  Cracker  Jack,  Hidden  Treasure,  Surprise,  Last 


This  group  of  tungsten-bearing  veins  consists  of  nineteen  claims — the  Blue 
■    Black  Beauty,  Div"     -~-        -"  -  -  - 


'  A  treatise  on  Iron  and  Steel,  fourth  edition,  p.  270. 
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Chance,  Mayflower,  Wolfram,  Queen,  Gray  Warrior,  Oregon,  Red  Bird,  Juniper, 
Aetna,  Yankee  Pride,  King,  Little  Jessie,  Ada— all  located  in  the  early  part  of  the 
year  1898  near  Russelville,  6  or  7  miles  north  of  Dragoon  Station,  on  the  Southern 
Pacific  Railroad,  in  Cochise  mining  district,  Cochise  County,  with  the  post-office 
address  at  Dragoon. 

These  claims  have  in  whole  or  in  part  been  acquired  by  the  firm  of  Messrs. 
Stein  &  Buericke,  limited,  of  Philadelphia,  which  has  expended  $3,000  or  $4,000 
in  pits,  shafts,  and  tunnels.  They  have  also  shipped  away  several  carload  lots  of 
hand-selected  hubnerite  of  high  grade,  besides  100  tons  or  more  for  concentra- 
tion at  the  experimental  mill  of  the  Arizona  School  of  Mines  at  the  University 
of  Tucson.  The  ore,  as  elsewhere  described,  consists  of  hubnerite  and  scheelite 
in  quartz. 

OTHER  LOCALITIES  OP  TUNGSTEN. 

The  importance  and  success  of  tungsten  developments  at  the  Dragoons  and  at 
Guijas,  have  stimulated  exploration  and  search  for  other  places,  and  several  new 
localities  are  reported,  and  samples  of  good  quality  have  been  examined  at  the 
School  of  Mines,  among  them  ore  of  massive  scheelites,  but  as  but  little  is  yet 
known  regarding  the  quantity  and  accessibility,  descriptions  must  be  deferred. 
Great  quantities  of  iron  are  found  in  Maricopa  County,  west  of  Castle  Creek. 

SODA,  SALT,  SULPHUB,  COAL,  ETC. 

Large  deposits  of  sulphate  of  soda,  in  association  with  halite  (rock  salt),  occur 
in  the  Verde  Valley,  a  few  miles  south  of  old  Camp  Verde.  They  form  large 
banks  and  hillocks,  slightly  discolored  by  soil  and  dust.  It  is  the  mineral  known 
to  mineralogists  as  **  thenardite  "  and  to  druggists  as  **glauber  salts."  It  is  a 
powerful  purjgative,  and  has  this  effect  in  a  marked  degree  upon  the  cattle  which 
resort  to  it.  The  mineral  is  quarried  out  in  large  blocks  and  is  sold  to  rancheros 
and  stockmen  for  their  cattle  ranges.  The  salt  occurs  in  crystalline  blocks,  very 
clear  and  pure,  in  the  midst  of  the  thenardite,  and  is  not  easilv  sex>arated  from  it. 
Analysis  shows  that  this  mineral  contains  about  53  per  cent  or  sulphuric  acid  and 
43  per  cent  of  soda.  The  mineral  called  **  glauberite  "  occurs  at  this  locality,  and 
is  sometimes  altered  to  calcite.  The  crystals  are  from  half  an  inch  to  2  inches  or 
more  in  length,  as  shown  by  me  in  a  paper  in  the  American  Journal  of  Science 
(1890,  pp.  39, 43) ,  which  follows : 

Thenardite,  Mirabilite,  Glauberite,  Halite,  and  Associates  op  the  Verde 

Valley,  Arizona. 

The  deposits  of  sulphate  of  soda  of  the  valley  of  the  Verde  River,  near  the 
military  post  of  Camp  Verde,  have  long  been  known  and  extensively  quarried  by 
the  rancheros  of  the  region  as  a  substitute  for  salt  for  cattle  and  horses.  The 
occurrence  of  thenardite  in  Arizona  was  first  made  known  to  science  by  the  late 
Prof.  B.  SiUiman  in  1881,  but  he  had  not  visited  the  locality  and  it  has  not  been 
described.  A  recent  visit  to  the  place  and  a  somewhat  hurried  and  sux>erficial 
examination  enabled  me,  however,  to  collect  and  identify  other  allied  species  in 
association  with  the  thenardite  and  a  peculiar  pseudomorph  of  carbonate  of  lime 
after  glauberite. 

The  deposits  of  the  themardite  and  the  associated  minerals  are  of  considerable 
magnitude,  covering  several  acres  in  extent,  and  reach  a  thickness  of  some  50  or 
60  feet  or  more.  They  appear  as  a  series  of  rounded  hills  with  sides  covered  with 
a  snow-white  efflorescence  and  a  greenish-colored  and  yellow  clay  at  the  bottom 
and  top,  partially  covering  the  sahne  beds  from  view. 

These  beds  are  doubtless  remnants  of  a  much  more  extended  deposit  which 
occupied  a  local  lake-like  depression  or  basin,  probably  at  the  close  of  the  great 
volcanic  era,  during  which  most  of  the  mountain  valleys  of  central  Arizona  were 
filled  up  by  sediment  and  then  overlaid  by  successive  streams  of  lava.  Sedi- 
mentary beds  of  volcanic  origin  remain  throughout  the  Verde  Valley  and  its  chief 
tributaries,  and  in  the  region  of  Camp  Verde  are  deeply  eroded,  but  rest  on  the 
uneven  floor  of  ancient  pre-Silurian  slates  standing  on  edge.  High  above  the 
deposits  of  the  valley  vertical  cliffs  of  hard  lava  mark  the  edges  of  extended 
mesas  of  malpais,  under  which  all  the  other  formations  are  hidden  and  protected. 
But  the  excavations  in  the  banks  of  the  sulphate  of  soda  are  insignificant  in  com- 
parison with  the  magnitude  of  the  beds,  and  have  failed  to  show  conclusively 
any  bottom  or  top  or  to  reveal  the  true  relations  of  the  beds  to  the  surrounding 
formations.  Whether  or  not  they  are  members  of  the  volcanic  series  of  a  later 
and  more  local  origin  is  yet  uncertain. 
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THBNARDITE. 

This  salt  constitntes  the  bulk  of  the  deposits.  It  is  a  coarsely  crystalline  mass, 
80  compact  and  firm  that  it  can  be  broken  ont  only  by  drilling  and  blasting 
powder.  It  varies  in  its  purity.  Some  portions  ai'e  more  or  less  contaminated 
with  a  greenish-colored  clay,  but  it  is  obtained  also  in  large  masses,  nearly  color- 
less and  transparent,  with  a  slight  yellowish  tint,  but  seldom  showing  crystalline 
forms. 

MIRABILITE. 

The  hydrous  sulphate  of  soda  occurs  in  close  association  with  the  thenardite 
and  appears  to  penetrate  its  mass  in  veins,  but  may  prove  to  be  an  overlying 
bed.  It  is  this  species  which,  by  its  rapid  efflorescence  when  exposed  to  the  air, 
covers  the  whole  dex)08it  with  a  white  powder  and  a  thick  crust  through  which 
the  quarrymen  must  cut  before  they  reach  the  solid  banks  of  the  anhydrous 
sulphate. 

HALITE. 

Rock  salt,  in  beautifully  transparent  masses,  is  sparingly  disseminated  in  por- 
tions of  the  great  beds.  These  crystalline  masses,  so  far  as  observed,  do  not 
exceed  an  inch  or  two  in  thickness,  and  no  evidence  of  the  existence  of  any  sepa- 
rate workable  beds  could  be  seen.  It  is  irregularly  disseminated  in  the  sulphate. 
Some  masses  exhibit  beautiful  blue  tints  of  color,  like  those  seen  in  the  salt  of  the 
Tyrol  and  of  Strassfurt.  Good  fragments  for  optical  and  thermal  experiments 
could  be  obtained  here. 

GLAUBERITE. 

This  anhydrous  sulphate  of  lime  and  soda  is  an  interesting  associate  of  the  other 
species.  It  occurs  chiefly  near  what  apx)ears  to  be  the  base  ofthe  deposits,  in  a  com- 
pact green  clay.  It  is  in  clear,  transparent,  colorless  crystals,  generally  in  thin 
rhombs,  lozenge-shaped,  with  the  plane  angles  of  80  and  100  degrees,  and  n-om  half 
an  inch  to  an  inch  or  more  broad  and  one-eighth  to  one-fourth  of  an  inch  in 
thickness.  The  prismatic  planes  (11)  are  generally  nearly  obliterated,  or  are  absent, 
throug^h  the  great  development  of  the  hemi-octahedral  planes  (7)  replacing  the 
obtuse  terminal  edges.  The  terminal  plane  (o) ,  is  chiefly  developed,  and  this,  with 
the  broad  planes  replacing  the  obtuse  edges,  gives  to  some  oi  the  crystals  the 
appearance  of  rhombohedrons  of  the  minus  series.  The  general  habit  of  the  crys- 
tals is  similar  to  those  from  Westergeln,  near  Strassfurt,  described  by  Zepharovitch 
(Sitznngber.  Akad.  Wien,  Vol.  LaIX,  1874),  and  the  predominating  pyramid  on 
the  acnte  edges  has  also  been  noted.  There  is  evidence  that  the  crystals  vary 
greatly  in  size  and  in  their  habit  in  different  i)arts  of  the  deposits.  They  occur 
also  in  the  midst  of  portions  of  the  solid  thenardite  as  inclusions,  and  in  one 
instance  a  small  crystal  was  found  in  the  midst  of  a  transparent  mass  of  halite. 
Close  inspection  of  the  transparent  tabular  crystals  from  the  green  clay  reveals 
the  presence  of  crystalline  cavities  with  fluid  inclusions,  made  evident  by  the 
movement  of  small  bubbles.    When  heated  the  decrepitation  is  violent. 

CARBONATE  OP  LIME  PSEUDOMORPH8. 

Where  the  lower  bed,  containing  the  bulk  of  the  glauberite,  crops  out  at  the  sur- 
face and  has  become  oxidized  and  dried,  the  glauberite  disappears  and  is  replaced 
by  carbonate  of  lime  in  an  amorphous  condition,  but  having  the  exact  form  of  the 
glauberite  crystals  whose  matrix  they  have  filled.  These  pseudomorphs  are  firm, 
comi>act,  and  dense,  but  are  without  cleavage  or  interior  crystalline  structure. 
Color,  cream  yellow.  They  weather  out  in  great  numbers,  and  show  that  the 
glauberite  must  occur  in  a  great  variety  of  sizes  and  forms  of  aggregation,  in  some 
places  in  rosettes  and  in  others  in  crystals  2  or  8  inches  long. 

BOURNONITE  IN  ARIZONA. 

Boomonite  occurs  sparingly  at  the  Bo^gs  mine,  in  the  Big  Bug  district,  Yavapai 
County,  Ariz.,  associated  with  pyrite,  zmc  blende,  galenite,  and  copper  pyrites. 
The  crystals  are  brilliant  and  characteri8tic,with  interesting  modifications  not  yet 
stndiea  and  compared.  This  is  believed  to  be  the  first  discovery  of  this  species  in 
the  United  States.  I  am  indebted  to  Fred  E.  Murray,  esq.,  superintendent  of  the 
mine,  for  specimens. 

NATIVE  SODIUM  CARBONATE. 

Extensive  deposits  of  a  native  sodium  carbonate  in  northern  Sonora,  near  to  the 
Arizona  line,  are  known  to  exist  and  are  under  exploration  by  citizens  of  Tucson. 
In  the  month  of  February,  1898,  an  investigation  of  the  nature  of  this  material 
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statement  of  the  results  was  printed  in  the  En^eerinR  and  Mining  Journal  of 
was  completed  by  me  in  the  laboratory  of  the  Arizona  School  of  Mines,  and  a  brief 
New  York,  February  12,  1898.    A  r6sum6'  of  this  article  is  appended: 

**  The  Arizona  School  of  Mines  in  1898  completed  an  investigation  of  the  *trona/ 
or  crude  carbonate  of  soda,  brought  in  from  a  deposit  near  the  head  of  the  Quit 
of  California.  It  is  known  as  the  Santa  Helena  soda  deposit,  and  has  been  taken 
up  under  the  mining  laws  of  Mexico  by  Messrs  Ajidres  and  Joseph  BebeH,  of 
Tucson,  Ariz. 

"  The  location  is  the  northernmost  portion  of  the  State  of  Sonora,  Mexico,  in  the 
mining  district  of  Altar,  about  2i  miles  from  Adair  Bay,  and  directly  upon  the 
shore  of  the  Gulf.  It  is  thus  not  far  from  the  international  boimdary  line,  and  is 
most  directly  accessible  by  water  from  Yuma  or  the  Colorado,  or  overland  from 
the  Gila  Bend  station  on  the  Southern  Pacific  Railroad.  The  shores  of  the  east- 
em  side  of  the  Gulf  at  the  place  are  generally  low  and  shelving,  and  broad  areas 
are  left  bare  at  low  tide.  At  this  particular  point  it  is  claimed  that  the  water  is 
deep  enough  for  vessels  of  moderate  draft  to  lie  safely  at  anchor,  where  they  can 
take  in  cargoes  of  soda  from  lighters. 

''  The  soda  is  found  in  the  central  portion  of  a  basin-shaped  depression,  described 
as  a  dry  lake  about  1  mile  in  length  and  1  mile  in  breadth,  l^e  soda  is  spread 
out  in  a  white  sheet  or  layer  over  an  area  of  some  60  acres,  and  resembles  a  mass 
of  snow  and  ice  or  the  surface  of  a  frozen  lake.  The  few  tests  that  have  been 
made  by  digging  and  boring  down  into  this  deposit  show  that  it  has  a  tiiickness 
varying  from  1  to  3  feet,  iwirtly  overlaid  by  a  stratum  of  sandy  earth  some  3  inches 
thick.  The  lowest  portions  of  the  soda  bed  are  saturated  with  water,  or  rather 
with  a  solution  of  soda  in  water,  and  this  seems  to  underlie  the  bed  for  a  depl^  of 
2  feet.  The  solution  is  so  strong  that  when  exposed  to  the  air  and  sun  soda  rap- 
idly crystallizes  out  and  forms  in  layers  to  a  depth  of  nearly  8  inches  in  less  th^ 
thirty  days.  The  valleys  apx)ear  to  have  several  permanent  springs  of  water  of 
small  volume,  but  in  the  very  center  of  the  dex)osit  there  is  a  spring  or  water  hole, 
where  potable  water  can  be  had  in  quantity.  No  investigation  has  yet  been  made 
of  this  spring  water,  which  may  on  analysis  be  found  to  contain  enough  soda  in 
solution  to  give  origin  to  the  ^eat  dejKjsit  by  long-continued  evaporation.  The 
existence  of  water  fit  to  drink  is  a  most  important  advantage  in  that  arid  region. 

*  *  The  purity  of  the  sodium  carbonate  of  this  deposit  is  remarkable.  It  is  brought 
in  from  there  in  large  masses  almost  free  from  sediment  or  earthy  impurities.  It 
may  be  obtained  in  clean  crystals  and  crusts  by  solar  evaporation  of  the  concen- 
trated or  saturated  water  from  the  bottom  of  the  bed,  but  in  digging  in  a  large 
way  there  appears  to  be  a  notable  mixture  of  insoluble  clay  and  very  fine  sand,  an 
earthy  impurity  which  probably  has  been  blown  in  upon  the  soda  lake  by  the  winds 
from  the  surrounding  hills  of  Colorado  River  silt,  as  shown  by  the  analysis  of  the 
average  sample : 

Composition  of  the  average  sample. 

Per  cent. 

Sand,  silt,  etc.,  insoluble  in  water •  13.00 

Iron  oxide  and  alumina 2.80 

Lime 1.14 

Salt 4.70 

Sulphate  of  soda 4. 70 

Caroonate  of  soda 75. 86 

Total 100.00 

**  One  avoirdupois  pound  of  this  sample  leached  with  cold  water  jgave  75  per  cent 
of  clean  white  sodium  carbonate,  including  the  small  quantity  of  other  soluble 
salts.  Hot  water  gives  a  larger  product.  There  appears  to  be  an  increase  of 
weight  by  absorption  of  water.  The  weight  and  bulk  of  the  product  by  lixivi- 
ation  is  much  reduced  by  ignition,  thus  driving  off  a  considerable  amount  of 
water.  It  would  appear  to  be  desirable  to  dissolve  the  trona  and  to  filter  and 
decant  to  get  rid  of  tne  insoluble  impurities,  but  this  would  perhaps  remove  the 
product  from  the  free  list  and  subject  it  to  a  considerable  import  duty  in  the  ports 
of  the  United  States. 

* 'Another  sample  of  selected  crystals  was  analyzed  by  Prof.  H.  Forbes  and  Mr. 
M.  H.  Walker,  jr.,  in  the  chemical  laboratory  of  the  a^cultural  experiment  sta- 
tion of  the  university.  They  found  the  specific  gravity  to  be  2.33.  The  qualita- 
tive examination  showed,  in  addition  to  the  carbonate  of  soda,  a  trace  of  chlorine 
and  sulphates,  no  sulphides  and  no  lime,  barium,  or  silica,  no  potassium  or  ammonia. 
Some  of  the  sodium  was  in  the  form  of  bicarbonate.  The  equivalent  of  71.96  per 
cent  of  Na,CO,  was  found  by  titration  with  standard  HSO. 
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"  The  owners  estimate  that  this  deposit  will  jrield  1,000  pounds  of  soda  to  each 
sanare  yard  of  area,  and  that  the  soda  can  be  taken  out  and  put  on  shipboard  for 
about  ^  per  ton.  In  one  test  it  was  found  that  one  man  could  throw  up  4  tons  of 
the  soda  m  one  day. 

"  The  height  of  the  deposit  above  mean  tide  is  about  27  feet.  The  plan  is  to  con- 
struct a  tramway  to  the  water  of  an  inlet  navigable  for  lighters  drawing  less  than 
6  feet  of  water,  by  which  the  mineral  can  be  transferred  m  bulk  to  a  vessel  lying 
in  deep  water. 

'*  It  IS  proposed  to  ship  this  trona  to  San  Francisco,  where  an  important  use  for  it 
will  be  found  in  making  borax  from  l^e  crude  tincal  or  boracic  acid,  of  Nevada. 
It  has  been  suggested,  also,  that  the  borate  of  lime  (colemanite)  of  Nevada  might 
be  brought  to  Yuma,  and  there  meet  the  carbonate  of  soda  and  produce  borax. 

"  There  is  a  scarcity  of  fuel  at  this  locality,  but  for  purposes  of  evajjoration  the 
ardent  rays  of  the  sun  and  the  dry  air  are  satisfactory." 

QYPSUM. 

Arizona  has  enormous  deposits  of  gypsum  both  in  the  northern  and  in  the 
southern  counties.  The  transparent  variety  in  clear  sheets  is  known  to  the  old 
Spanish  residents  as  '*  yeso,"  and  has  been  used  in  place  of  glass  to  admit  light, 
wnile  excluding  air  in  the  walls  of  adobe  houses.  In  the  nbrous  form,  witn  a 
satin-like  luster,  this  mineral  occurs  sparingly,  and  is  known  as  satin  spar.  But 
the  common  and  most  abundant  form  or  occurrence  is  the  massive  and  amor- 
phous variety,  the  massive  uncrystallized  gypsum,  useful  as  a  fertilizing  material 
and  for  the  production  of  the  quick-setting  cement  known  as  a  plaster  of  paris. 
The  native  massive  g^ypsiun  as  quarried  out  from  its  beds  contains  20  per  cent  of 
water  of  combination,  which  can  be  driven  off  by  heat,  leaving  a  white  powder 
which  has  the  property  of  rapidly  taking  up  and  combining  with  water  again  so 
as  to  set  and  harden. 

At  present  the  uses  of  gypsum  in  Arizona  are  few.  It  will  hardly  pay  to  trans- 
XK)rt  and  grind  it  for  a  fertilizer,  though  there  is  little  doubt  that  it  might  be  used 
to  advantage  ux)on  some  of  the  lands.  Mr.  Monier,  the  enterprising  builder,  of 
Tucson,  has  made  use  of  the  gypsum  from  the  Sierritas  Mountains  to  prepare 
plaster  of  paris  in  quantity  at  Tucson.  This  plaster  of  paris  was  used  by  him  in 
finishing  the  walls  of  the  mterior  of  the  new  cathedral. 

The  occurrence  of  extensive  stratified  deposits  of  gypsum  in  the  Santa  Rita 
Jdonntain^  about  25  miles  from  Tucson,  was  reported  m  the  report  for  1896.  The 
deposits  have  not  yet  been  worked. 

SULPHTJB. 

The  demand  for  sulphur  having  notably  increased  during  the  war  with  Spain, 
there  were  many  inquiries  for  sources  of  sulphur  in  Arizona.  The  j)rojected 
establishment  also  of  works  for  the  manufacture  of  sulphuric  acid  in  Los  Ange- 
les has  directed  attention  to  any  deposits  of  free  burning  iron  pyrites  of  large 
extent,  and  near  enough  to  rail  or  water  transportation  to  avoid  any  large  outlay 
for  its  delivery  at  the  works. 

Among  other  sources  the  banks  of  sulphur  reported  to  exist  at  the  head  of  the 
Gulf  of  Califomia,  and  more  accessible  from  Yuma  than  from  any  other  point, 
have  received  special  attention.  It  is  stated  that  these  deposits  form  a  series  of 
low  hills  of  various  colors,  blue,  red,  green,  and  black,  making  the  hills  con- 
8X>icuous  objects  for  miles.  They  rise  from  the  desert  near  the  south  boundary 
of  the  eastern  end  of  San  Diego  County,  Cal.,  about  20  miles  above  the  mouth  of 
the  Colorado  River. 

COAL  IN  ARIZONA. 

Investi^tions  which  I  have  made  show  that  the  rocks  of  the  true  Carbonif- 
erous period  have  a  wide  extension  and  distribution  over  the  Territory,  even  as 
far  west  as  Tucson.  They  are  largely  developed  in  the  Chiricahua  Mountains, 
and  are  there  accompanied  by  coed  measures,  with  thick  beds  of  black  carbona- 
ceous shale  and  impure  graphitic  coal,  showing  indisputably  the  former  exten- 
sion of  the  ancient  carboniferous  flora  far  westward  of  the  limits  usually  assigned 
to  it.  Although  efforts  have  been  made  to  find  in  these  carbonaceous  graphitic 
beds  some  seams  of  workable  coal,  suitable  for  fuel,  they  have  not  been  rewarded 
^th  success,  and  the  question  wnether  good  coal  can  be  had  from  these  coed 
measures  is  stiU  unanswered.  There  have  been  small  quantities  taken  out 
as  samples  which  bum  very  well  and  could  be  claimed  as  hard  anthracite,  but 
most  of  the  coaly  mass  carries  a  large  amount  of  ash  and  bums  with  difficulty, 
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like  the  graphitic  anthracite  of  Rhode  Island,  which  it  resembles.  One  bed 
of  this  material,  about  13  feet,  between  the  roof  and  floor,  is  a  brilliant  looking 
anthracite  mass  of  graphitic  shale.  It  certainly  marks  the  horizon  of  a  basin  of 
ancient  carboniferous  vegetation  of  large  extent.  Similar  croppings  are  reported 
for  miles  north  and  south.  The  beds  are  not  horizontal,  but  are  strongly  uplifted 
and  plicated. 

Local  intrusions  and  disturbances  may  also  account  for  the  extreme  degree  of 
metamorphism  and  the  conversion  of  the  former  coal  shale  into  a  graphite 
anthracite. 

These  carbonaceous  beds  are  believed  to  be  on  the  line  of  the  southern  exten- 
sion of  the  San  Carlos  coal  fields,  so  called.  It  is  reported  that  southward,  in 
Mexico,  a  fair  coal  is  secured  from  the  southern  extension  of  the  same  mountiain 
range  and  that  it  is  used  by  smiths.  Notwithstandinff  the  fact  the  outcrops  so 
far  opened  have  not  produced  coal,  I  consider  it  highly  probable  that  at  some 
place  upon  this  coal  horizon  a  good  seam  or  basin  may  be  round.  The  discovery 
of  good  mineral  coal  is  of  such  importance  to  the  people  of  the  Territory  that 
special  explorations  of  the  coal  formations  should  be  undertaken. 

If  reports  are  true,  there  are  outcrops  of  good  coal  north  of  the  Gila,  upon  the 
southern  part  of  the  San  Carlos  Indian  Reservation,  but  the  quantity  and  quality 
are  both  doubtful. 

The  existence  of  true  coal  measures  in  the  Chiricahuas  prepares  me  to  lend 
credence  to  these  reports.    I  certainly  advise  an  exploration  of  this  region. 

The  foregoing  from  my  report  of  1896  serves  to  introduce  a  copy  of  a  more 
formal  paijer  on  the  subject  which  I  contributed  to  the  pages  of  the  American 
Geologist  in  June,  1898. 

ANTHRACITE  COAL  IN  ARIZONA. 

Beds  of  graphitic  anthracite  coal  occur  in  the  mountains  of  the  southeastern 
portion  of  Arizona.  They  crop  out  in  considerable  magnitude  in  the  Chiricahua 
range  of  mountains  near  the  bold  summit,  known  as  Cochises  Head,  south  of  the 
old  canip  Bowie  and  about  30  miles  from  the  Southern  Pacific  Railroad  at  Tevi- 
ston.  'Hie  chief  exposures  are  near  Bridger's  camp,  at  the  head  of  Wood  Creek. 
The  beds  are  there  in  close  association  with  shales,  sandstones,  limestones,  and 
massive  conglomerates,  in  regular  strata,  resting  upon  or  against  a  crystalline 
gneissic  and  granitic  foundation.  The  stratified  formations  are  believed  to  be 
Carboniferous  in  age,  and  the  coal  is  presumably  a  member  of  the  series,  but  its 
exact  relations  stratigraphically  have  yet  to  be  satisfactorily  shown.  TBfe  sequence 
of  strata  appears  to  he  conglomerate — limestone,  sandstone  (quartzite) ,  black  sUi- 
C30US  shale  coal,  shales,  plutonic  dike,  gneiss.  The  stratified  formation  attains 
a  thiclmess  of  2,000  feet  or  more.  The  limestones  are  largely  developed  and  are 
generally  blue  and  but  little  changed.  They  contain  encrinities  and  here  and 
there  brachiopod  shells,  apparently  productus.  Other  portions  of  the  rock  have 
been  altered  to  white  subcrystalHne  beds.  There  is  an  abundance  of  flint  nod- 
ules and  layers  of  flint.  The  strata  dip  northward  at  various  angles,  but  gener- 
ally less  than  45°. 

The  coal  beds  croj)  out  in  a  ravine.  They  have  not  been  much  explored,  and 
some  of  the  tunnels  in  which  it  is  claimed  that  three  beds  were  cut  have  caved  in 
so  as  not  to  be  accessible,  but  the  great  heaps  of  slacked  coal  and  black  dust  at 
the  mouths  of  such  tunnels  show  that  the  material  was  found  in  quantity.  The 
only  accessible  opening  showed  a  thickness  of  glossy  black  graphitic  anthracite 
over  13  feet  in  tnickness.  It  reminds  one  of  the  hard  graphitic  anthracite  of 
Rhode  Island,  but,  except  in  selected  specimens,  it  appears  to  carry  more  ash  than 
the  Rhode  Island  samples  and  to  be  even  less  available  for  fuel.  It  is  hard  to 
ignite.  The  percentage  of  ash  is  large,  as  will  be  seen  from  the  followinff  tabu- 
lated results  of  analysis  made  by  me  in  the  laboratory  of  the  Arizona  School  of 
Mines: 

Analysis  of  Arizona  anthracite. 


No. 

Specific 
gravity. 

Ash. 

Combusti- 
ble and 
water. 

Remarks. 

1 

1.49 

1.7a-1.80 

1.76 

1.86 

13.20 

ao.46 

37.40 

80 

23.04 

86.80 

69.55 

72.60 

70 

77.96 

Selected  fragments. 

2 

8 

'^'^. 

4 

5 

Black  powder. 

Digitized  by 


Google 


REPORT   OF   THE   GOVERNOR   OF   ARIZONA.  129 

No.  1  had  red  ashes ;  No.  3,  white  ash ;  No.  8,  white  ash  tinged  with  red ;  No.  5, 
red  ash.  All  the  beds  afford  glossy,  black,  lustrous  and  shining  masses,  but  gen- 
erally in  curved  layers,  and  having  a  graphitic  luster,  except  Nos.  1  and  5.  No.  5 
is  taken  out  of  the  mine  in  a  fine  black  powder. 

It  can  not  be  claimed  that  any  of  this  material  has  much  value  as  a  fuel.  It  may 
be  found  useful  in  some  metallurgical  operations  as  a  deoxidizing  agent,  or  for 
lining  (brasqueing)  cnicibles  and  furnaces. 

The  presence  of  such  large  beds  of  carbonaceous  material  is  significant  of  a  great 
Area  or  Paleozoic  vegetation  and  of  shallow  seas  and  coal-forming  basis  analogous 
to  those  of  the  Coal  Measures.  If ,  as  I  confidently  exjHKJt,  further  investigations 
shall  show  that  these  graphitic  anthracites  are  metamorphosed  coal  beds  of  Car- 
boniferous age,  our  present  ideas  of  the  westward  extension  of  the  flora  of  that 
period  will  require  great  modification. 

There  are  many  evidences  in  southern  Arizona  of  shallow  seas  in  Paleozoic 
time  and  of  ereat  tidal  currents  and  of  extensive  shore  lines.  Coarse  conglom- 
erates of  well-rounded  pebbles  of  Paleozoic  age  abound  in  the  Santa  Ritas,  in  the 
Santa  Catalinas,in  the  Babioquarari,  and  other  mountain  ranges,  and  in  the  low 
hills  of  Arivaca,  south  of  Tucson,  and  near  the  boundary  of  Mexico. 

Quartzites — probably  Cambrian — are  a  striking  feature  of  some  of  the  mountain 
ranges  between  Tucson  and  the  Gulf  coast  of  Sonora. 

THE  COAL  FIELDS  OF  NORTHEASTERN  ARIZONA. 

In  northeastern  Arizona,  in  Coconino  County,  there  is  an  extensive  coal  field, 
the  value  of  which  has  been  demonstrated  by  careful  explorations  and  tests  by 
competent  engineers  during  the  present  year.  As  at  present  determined,  the  area 
of  these  fields  is  fully  400  square  miles.  The  coal  is  reported  to  be  of  a  superior 
quality  for  steaming  purposes,  the  tests  showing  that  it  bums  freely  without  a 
fieavy  draft,  and  that  it  does  not  leave  an  excessive  amount  of  ash — yielding  better 
results  in  that  respect  than  most  soft  coals,  and  sulphur  being  almost  entirely 
absent.  To  give  the  field  transportation  facilities  it  would  be  necessary  to  con- 
struct a  railroad  between  them  and  the  Santa  Fe  Pacific  Railway,  a  distance  of 
.some  70  miles.  There  appears  to  be  no  reason  why  these  coal  fields  should  not 
become  the  chief  source  of  fuel  supply  to  Arizona,  at  cheaper  prices  than  those 
now  prevailing.  It  is  reported  by  the  engineers  who  conducted  the  investigation 
of  the  district,  that  large  deposits  of  alum  and  coal  are  found  in  the  same  locality. 

PETROLEUM. 

There  are  no  springs  or  outflows  of  petroleum  yet  known  to  exist  in  Arizona. 
In  December,  1896,  the  discovery  of  a  variety  of  i)etroleum  was  announced  at  St. 
Davids ,  in  Cochise  County .  While  boring  for  water  at  this  place  a  dark  substance , 
baving  about  the  consistency  of  molasses,  was  found  at  a  depth  of  290  feet.  This 
substance,  supposedly  a  variety  of  rock,  oil,  or  petroleum,  was  yellowish  in  color, 
and  it  is  reported  was  found  to  be  combustible,  but  samples  have  not  been  received 
at  the  School  of  Mines  and  nothing  more  definite  than  the  above  can  be  stated  at 
this  time,  and  it  seems  that  no  further  investigations  have  been  made. 

Some  parties,  including  Mr.  McKay,  of  Tucson,  who  were  prospecting  for  coal 
in  the  dark-colored  shales  (Coal  Measures)  of  the  Santa  Ritas,  east  of  Rosemont, 
took  out  masses  of  slaty  rock  which  had  the  odor  of  x)etroleum.  Samples  sub- 
mitted to  me  gave  evidence  of  a  very  small  quantity  present,  for  oil  could  be  dis- 
tilled from  it  m  a  tube. 

Building  and  Ornamental  Stones. 

The  Territory  of  Arizona  is  well  supplied  with  building  materials  of  all  descrip- 
tions in  their  crude  or  un worked  state.  Building  stones  are  not  only  abundant ,  but 
are  widely  and  generally  distributed.  Each  mountain  range  is  c apable  of  contribute 
ing  good  stone  for  construction  in  some  form.  Granite,  gneiss,  and  slates  abound. 
So,  also,  limestones,  sandstones,  and  materials  for  making  mortars  and  cements. 
Marbles  of  various  shades  of  color,  white  statuary  marble  to  the  black  and  veined 
varieties  may  be  quarried  in  many  places.  There  are  several  localities  of  onyx 
and  marble  of  beautiful  colors  and  grain. 

Gypaum  is  abundant,  and  in  many  localities  there  are  fine  clays  for  the  manu- 
facture of  brick  and  tile.  Adobe  clays  suitable  for  the  manufacture  of  adobe 
must  not  be  omitted  in  this  enumeration,  for  in  the  dry  climate  of  the  region, 
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adobes  still  maintain,  as  in  the  past,  an  important  place  in  the  list  of  materials  for 
cheap  construction,  especially  of  dwelling  houses. 

The  sandstones  of  Flagstaff  an<^  the  tufas  of  Tucson  have  been  utilized.  The 
Flagstaff  and  other  quarries  on  the  line  of  the  Atlantic  and  Pacific  Railroad  have 
supplied  red  sandstone  and  freestone  of  excellent  quality  and  grain  for  important 
buildings  in  Phcenix  and  elsewhere.  The  white  tufas  of  Tucson  have  been  used 
in  the  construction  of  the  university  dormitory  and  for  a  private  residence  with 
great  success.  This  material  is  excellent  for  building  purposes.  It  is  easily 
quarried  and  cut  to  dimension  blocks.  It  has  no  perceptible  rift,  being  homogene- 
ous, and  thus  chips  well  in  any  direction.  The  fractm-e  is  conchoidal.  It  does 
not  crumble.  It  is  porus,  a  bad  conductor  of  heat,  and  is  durable  and  does  not 
discolor. 

FREESTONE,   FLAGSTAFF. 

The  following  is  the  result  of  an  analysis  by  T.  E.  Chatard  of  a  sample  of  the 
brown  building  stone  from  the  Arizona  Sandstone  Company's  quarries  at  Flag- 
staff.    (Bull.  U.  S.  Geol.  Sur.  No.  78,  p.  124.) 

Insoluble  in  HCl 79.15 

Soluble  in  SiO. 04 

AljOg 1.30 

Fe-O. _ 2.45 

CaO 1 7.76 

MgO 23 

CO, _ 5.77 

HoOatllO^ 32 

H^O  at  red  heat _ 2.94 

Total 99.96 

THE  TUFAS  OR  TUFFS. 

Among  the  more  generally  utilized  building  stones  at  the  present  time,  especially 
at  Tucson,  the  soft,  easily  cut  volcanic  sediment  known  as  *'  tufas  "have  a  promi- 
nent place.  These  rocks  are  f ragmental  in  character  and  consist  for  the  most  part 
of  volcanic  electa,  the  result  of  explosive  action  upon  previously  formed  crvstal- 
line  rocks.  The  rocks  appear  to  have  been  thoroughly  comminuted,  crushed,  and 
powdered,  and  to  have  then  been  spread  out  in  valleys  or  basins  in  the  condition 
of  soft  mud,  which  afterwards  became  compact  and  consolidated.  They  gener- 
erally  show  the  presence  of  more  or  less  pumice  stone  in  powder  and  in  smallfiag- 
ments.  The  tuffs  are  generally  named  from  the  rocks  from  the  disintegration  of 
which  they  have  been  derived.  Thus  the  trachyte-lavas  give  trachyte  tuffs,  the 
basaltic  lavas  basalt  tuffs  or  basalt  breccias.  The  shyolitic  lavas  furnish  shoylite 
tuffs,  and  the  glassy  lavas  or  obsideans  give  the  pumiceous  tuffs  and  breccias. 
(Building  and  Ornamental  Stones,  p. 283,  cited  by  Merrill.) 

The  tuffs  are  largely  used  in  the  volcanic  districts  of  Europe  for  building  pur- 
poses. In  the  Haute  Loire,  France,  they  have  been  used  in  the  construction  of 
churches  and  dwelling  houses.  The  "  pepesino"  of  the  Campagna  of  Rome  and 
Naples  is  a  tufa.  According  to  Hull  the  tuffs  were  used  in  the  construction  of 
the  buildings  of  Herculaneum  and  Pompeii.  They  are  largely  used  in  Japan  for 
building  walls,  particularly  for  retaining  walls,  foundations,  and  for  the  walls  of 
the  *'  yaskis"  or  cattle  of  the  Dainaios.  These  tuffs  appear  to  have  been  derived 
chiefly  from  trachytic  rocks,  and  are  therefore  classed  as  trachytic  tuffs. 

Tufa  has  been  used  for  building  in  England.  The  so-called  Sarsen  stone,  of 
Rochester,  England,  is  a  tufa  brought,  probably,  from  France  and  used  by  the 
Romans  and  Normans.  (Rochester  Naturalist,  vol.  11,  p.  33,  cited  in  Blake's 
Annals  Brit.  GFeol.,  1891,  p.  324). 

The  tufas  are  largely  represented  in  the  collection  of  building  stones  in  the 
United  States  National  Museum  at  Washington.  According  to  Professor  Merrill 
there  are  specimens  of  various  kinds  from  the  Western  States  and  Territories ; 
from  California,  New  Mexico,  Idaho,  and  Utah,  and  one  from  near  Phoenix,  Ariz. 
These  collections  have  since  been  increased.  Samples  from  the  white  tufa  of 
Tucson  have  been  sent  there  by  the  University  of  Arizona.  The  capitol  of  Ariz- 
ona is  being  constructed  of  granite  and  tufa.  The  tufa  is  obtained  from  Kirkland 
Valley,  Yavapai  Coimty. 

Tuffs  are  thus  shown  to  be  common  in  the  volcanic  regions  of  the  West,  and  also 
of  Meirico,  where  they  are  largely  used  in  building.  At  Denver,  Colo.,  the  Union 
Depot  building,  the  Windsor  Hotel,  and  other  buildings  are  constructed  of  the 
lignt-gray  and  pink  syholitic  tuff  of  Douglas  Coimty,  Colo. 
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PINK  TUFA,  TUCSON. 

A  tufa  of  similar  origin  to  that  of  the  whit«  tufa  of  which  the  university  dormi- 
tory is  built  also  occurs  in  the  Tucson  Mountains  on  the  west  side,  about  8  miles 
from  Tucson,  not  far  from  the  limekilns.  The  local  name  for  the  hills  is  Cerro  El 
Gato.  This  is  a  recent  discovery,  and  but  a  few  loads  of  the  stone  had  been  brought 
into  the  city  of  Tucson  in  February,  1899. 

The  color  is  the  salient  feature.  It  is  a  very  pleasing  rose  pink,  which  com- 
mands instant  attention  and  admiration  from  all  who  see  the  stone.  This  color  is 
niriform  throughout  the  mass,  and  is  due  to  finely  disseminated  oxide  of  iron,  the 
vesqui  oxide,  or  hematite.  It  is  remarkable  that  it  is  so  evenly  spread,  not  show- 
ing m  streaks  or  clouds  or  patches,  but  everywhere  giving  the  uniform  rose-colored 
shade. 

The  stone  is  homogenous,  fine  grained,  and  not  granular  or  sandy,  but  is  not 
suitable  for  polishing,  being  porous,  yet  firm  in  its  texture.  There  are  but  few  or 
no  distinct  inclusions,  such  as  are  found  in  the  white  tufa.  The  original  magma 
would  apx)ear  to  have  been  found  under  less  violent  disruptive  conditions,  but  yet 
in  very  nearly  the  same  manner.  It  breaks  with  a  broad  conchoidal  fracture  and 
equally  well  in  any  direction.  It  is  firm  and  strong,  and  can  be  easily  cut  and 
chiseled.  It  is  not  calcareous,  but  siliceous,  consisting  largely  of  silica,  which  is 
the  cementing  material. 

The  specific  gravity  is  2.55.  A  cubic  foot  would  thus  weigh  159.17  pounds,  and 
about  13  cubic  feet  would  weigh  1  ton.  A  test  of  its  capacity  for  the  absorption 
of  water  shows  that  when  thoroughly  dried  and  afterwards  immersed  it  will  take 
np  a  little  over  5  per  cent  of  its  weignt ;  5.14  was  obtained. 

TUFA  AT  KINGMAN. 

A  good  quality  of  tufa  for  building  purx)oses  occurs  at  Kingman  or  near  that 
place.  A  sample  sent  to  the  Arizona  School  of  Mines,  by  Mr.  Charles  Metcalf , 
Slows  that  it  can  be  readily  cut  with  a  saw  or  other  tools  in  any  direction,  and  that 
it  will  dress  with  sufficiently  firm  sharp  edges  and  angles.  It  does  not  crumble 
^isily  when  dry.  It  is  firm  and  solid  enough  for  ordinary  building  purposes. 
Specific  gravity,  1.72 ;  a  cubic  foot  would  thus  weigh  107.86  pounds.  A  test  of  its 
capacity  for  absorption  of  water  showed  that  the  air-dried  rock  will  take  up  23^ 
per  cent  of  its  own  weight.  This  is  a  large  percentage  of  absorption.  It  is  darker 
in  color  than  the  tufa  at  Tucson.  It  may  be  called  fawn  colored  or  mouse  colored, 
flecked  with  small  fragments  of  white  or  cream-colored  pumice  stone.  The  rock 
is  largely  composed  of  pumice.  It  is  in  visible  grains  and  patches.  There  are  also 
grains  of  transparent  feldspar  (sanidine. )  There  is  an  obscure  layering  or  strati- 
fication of  all  these  materials.  So  far  as  can  be  judged  from  the  sample  there  are 
no  inclusions  of  large  solid  bodies.  It  is  a  fair  material  for  walls  in  positions  where 
it  will  not  be  exposed  to  water,  and  where,  if  wet,  it  will  not  be  subjected  to  freez- 
ing temperature. 

PHCENIX  TUFA. 

The  tufa  from  Phoenix  appears  to  have  been  a  friable  variety.  It  is  described  by 
Merrill  as  follows :  '*  It  is  of  a  white  and  gray  color,  sufficiently  compacted  to  be 
cnt  in  blocks  of  considerable'  size,  and  is  stated  to  have  (The  Collection  of  Build- 
ing and  Ornamental  Stones  in  the  United  States  National  Museum,  by  T.  P.  Mer- 
rifi,  Washington,  1889,  p.  468)  been  used  to  some  extent  for  building  purposes." 
It  is  stated  to  occur  in  *'  blankets  "  from  3  to  to  15  feet  thick,  more  or  less  tilted, 
and  cropping  out  near  the  base  of  the  Mazatzal  Mountains,  at  the  edge  of  the  Verde 
Biver  Valley.  The  microscope  shows  this  to  be  composed  of  pumice  fragments 
of  about  0.25  mm.  greatest  diameter,  and  apparently  identical  with  that  described 
l>y  mvself  from  southwestern  Nebraska,  and  quite  similar  to  that  from  east  of 
the  Black  Hills,  Dakota,  described  by  Dr.  Wadsworth  in  Science  of  July  24, 1885. 
(American  Journal  of  Science,  vol.  32,  p.  20?,  1886.) 

In  a  series  of  experiments  upon  the  building  stones  of  Great  Britain  to  deter- 
inine  their  crushing  strength  and  other  properties  (Mem.  Proc.  Int.  Civil  Engrs., 
Vol.  CVn,  341-369,  cited  by  J.  F.  Blake,  Annals  Brit.  Geology  for  1892,  p.  242, 
l>y  T.  H.  Beare)  their  cubes  measure  2i  inches  on  a  side  where  used.  The  average 
crushing  strength,  stated  in  tons,  per  square  foot  was  found  to  be :  For  granites, 
112.2:  oolites,  141.8 ;  sandstones,  489.8  ;  dolomites,  500.5.  The  density  was  obtained 
by  calculation  from  the  weight  divided  by  the  calculated  volume,  and  the  weight 
I>er  cubic  foot  by  multiplying  by  62.42  pounds.  For  the  additional  weight  due  to 
cjuarry  water,  the  weight  of  absorbed  water  was  added.  To  determine  the 
absorption  the  dried  stone  was  weighed  and  then  left  in  water  for  six  or  seven 
days  and  then  reweighed.  The  average  absorption  was  found  to  be:  For  oolites, 
8.96 ;  dolonutes,  5.43 ;  sandstones,  4.68  ;  and  granites,  0.27  per  cent. 
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FELDSPAR  ROCK — AMORPHOUS  FELSITES. 

Upon  some  of  the  tributaries  of  the  Hassayampa  River  above  Walnut  Grove 
there  are  stratified  formations  of  a  milk-white  rock,  which  is  apparently  made 
up  of  the  finer  debris  or  the  elutriated  crushed  fragments  of  whole  feldspar. 
This  formation  is  largely  develoi)ed  upon  Milk  Creek ;  hence,  no  doubt,  the  name. 
It  varies  in  consistence  or  hai'dness,  some  of  the  beds  being  quite  soft,  and  others, 
though  finer  in  grain,  are  compact  and  break  with  a  subconchoidal  fracture.  As 
a  rule  it  is  amorphous,  earthy,  and  without  definite  layering  or  marks  of  stratifica- 
tion except  by  the  bedding  of  large  mattes.  It  is  fusible  to  a  blebby  glase 
and  gives  off  a  little  water.  It  can  easily  be  cut  with  a  knife,  or  sawed  into 
blocks,  or  hewed  into  shape  for  building  purposes  with  an  ax.  It  has  been  used 
frequently  for  lining  fireplaces  and  wears  well,  resisting  the  fire  to  such  a  degree 
as  to  lead  many  to  suppose  that  it  would  make  good  fire  brick,  but  this  is  a 
mistake. 

MARBLE. 

The  resources  of  the  Territorv  in  white,  black,  and  mottled  marbles  are  great, 
but  for  the  present  the  cost  for  hauling  and  transporting  by  rail  to  markets  pre- 
cludes the  development  of  the  beds  except  on  a  moderate  scale  for  local  consump- 
tion. 

The  industry  of  making  cemetery  monuments  has  already  been  established  in 
Tucson.  The  marble  is  brought  from  quarries  in  the  Santa  Kita  Mountains,  some 
20  miles  east  of  the  city.  It  is  chiefly  white,  with  blue  veins,  and  it  takes  a  good 
XKjlish. 

Fine-grained  black  marble  of  excellent  quality  has  been  brought  in  by  Mr.  W. 
B.  McClary,  of  Tucson,  to  the  museum  of  the  School  of  Mines.  The  beds  are  not 
yet  opened,  but  will  no  doubt  supply  good  blocks  of  this  desirable  marble.  Some 
remarkably  fine  white  statuary  marble,  in  large  masses,  was  noted  by  me  on  the 
northeastern  side  of  the  Santa  Catalinas,  on  Marble  Peak.  It  has  not  been 
explored.    The  grain  and  texture  are  excellent. 

Fine  variegated  and  breoxjiated  marbles  are  found  cropping  out  on  the  slope  of 
the  hill  at  the  Total  Wreck  mine,  in  the  eastern  spur  of  the  Santa  Ritas.  Tms  is 
easily  accessible,  and  would  add  greatly  to  the  beauty  and  variety  of  any  decora- 
tive marble  work. 

No  esi)ecial  search  has  yet  been  made  for  ornamental  varieties,  and  the  demand 
for  decorative  slabs,  panels,  and  mantels  has  not  yet  grown  sufficiently  in  the  land 
of  adobe  houses  to  justify  great  attention  to  the  development  of  quarries. 

ARIZONA  onyx'  MARBLE. 

The  increasing  production  and  exx)ortation  of  the  unusually  beautiful  onjn 
marble  found  upon  Big  Bug  Creek,  in  Yavapai  County,  deserves  special  notice. 
The  deposit  covers  some  200  acres,  and  has  become  the  proi)erty  of  the  Arizona 
Onyx  Company.  It  is  about  26  miles  from  Prescott,  in  the  vicinity  of  Mayers 
Station,  on  the  stage  road  from  Prescott  to  Phoenix. 

Prof.  George  P.  Merrill,  of  the  United  States  National  Museum,  say*  of  this 
stone  that  **it  is  traversed  parallel  with  the  planes  of  the  deposition  by  wavy 
bands  of  color  in  all  shades  of  amber,  white,  ocher-yellow,  deep  ocherous  red,  and 
green  of  a  most  beautiful  emerald  shade."  He  likens  this  onyx  to  that  of  Mexico, 
which  it  resembles,  but  he  considers  the  Arizona  stone  to  be  vastly  superior  to 
that  now  sent  into  our  markets  from  the  Mexican  quarries.  A  deposit  on  Cave 
CVeek  has  been  opened  and  worked  by  Phoenix  capital,  under  an  organization 
known  as  the  Phoenix  Onyx  Company. 

The  following  description  has  been  furnished : 

'*  The  only  quarry  is  located  at  Cave  Creek,  45  miles  northeast  of  Phoenix.  Mr. 
B.  Heyman,  the  owner  of  the  mine,  started  a  plant  here  last  year  for  the  purpose 
of  cutting  and  x)olishing  the  onyx,  but  througD  dissatisfaction  and  incompetency 
of  i)eople  employed  he  concluded  to  close  down  imtil  practical,  competent  onyx 
men  could  be  found.  The  mine  covers  20  acres  on  a  sidehill,  and  it  is  foimd  in 
decomposed  limestone,  in  bowlders  varying  in  size  from  2  or  3  to  25  and  80  cubic 
feet.  Large  piec^es  can  be  found,  but  not  ot  so  fine  quality.  The  onyx  is  brought 
to  Phoenix  in  the  rough  and  cut  in  any  form  desired  by  gang  saws,  the  same  as 
used  in  cutting  marble.  Then  it  is  placed  ui)on  a  rubbing  bed  from  7  to  10  feet 
in  diameter ;  then  taken  and  honed  down,  afterwards  being  put  under  a  polishing 
machine.  Mr.  Heyman  has  shown  samples  of  the  onyx  taken  from  his  mine  to 
New  York  dealers  who  are  experts,  and  all  have  pronounced  it  the  finest  grade 
of  onyx  yet  produced  in  this  country.    The  variety  of  colors  are  numerous  and 

Digitized  by  V^OOQ  IC 


REPORT   OF   THE    GOVERNOR   OF   ARIZONA.  133 

very  beautiful.  The  onyx  used  in  the  counter  of  the  Auditorium  annex  in  Chicago 
was  taken  from  this  mine.  There  is  a  very  handsome  fountain  in  Mr.  Hudson's 
drug  store  of  this  city,  also  a  counter  at  the  Wave  confectionery,  covered  with 
this  onyx.  Mr.  Heyman  has  received  orders  for  several  carloads,  squared  off,  for 
shipping,  bpt  on  account  of  the  loss  in  squaring  he  decided  not  to  ship  in  this 
manner." 

BLACK  AND  WHITE  ONYX. 

A  beautiful  variety  of  calcareous  onyx  has  recently  (1899)  been  discovered  in 
the  Territory  and  promises  to  become  important.  It  consists  of  black  and  white 
zigzag  bands,  producing  a  most  striking  and  pleasing  effect,  quite  different  from 
any  of  the  colored  varieties  heretofore  brought  to  notice.  Samples  were  sent  to 
the  Territorial  geologist  by  J.  W.  Burson,  of  Kirkland  Valley.  In  some  of  them 
a  red  coloration  adds  to  the  beauty  of  the  black  and  white  layers.  The  shipment 
of  a  carload  of  this  onyx  to  the  Peoria  Polishing  Works  was  reported  in  July,  1899. 

GREATERVILLE  ONYX. 

Another  locality  of  a  good  quality  of  onyx  marble  has  been  found  on  the  lime- 
stone ridge  near  Greaterville.  It  has  been  opened  and  worked  to  a  limited  extent 
by  Mr.  John  B.  Anderson,  of  that  place. 

LITHOGRAPHIC  STONE. 

A  compact  amorphous  lime  rock  has  been  prospected  with  a  view  to  its  utiliza- 
tion for  lithography.  Its  value  for  such  purposes  depends  not  only  upon  the 
texture  and  adaptation  to  absorption  of  water  and  faulty  ink,  but  upon  the  size 
and  homogeneity  of  the  blocks.  The  results  of  the  trials  of  the  material  obtained 
at  Big  Bug  have  not  been  reported 

LIMESTONE  CEMENTS. 

As  with  building  stones,  so  with  limestones  suitable  for  making  lime  for  mortar ; 
they  are  abundant  and  accessible  at  nearly  aU  points  where  they  are  needed.  At 
Tucson  good  lime  is  burned  in  the  Tucson  Mountains  a  few  miles  west  of  the  city. 

At  Tempe  there  is  a  limestone  which  makes  an  excellent  hydraulic  lime  mortar. 
It  is  believed  that  abundant  deposits  of  material  suitable  for  the  manufacture  of 
hjrdraulic  cement  can  be  found  among  the  many  varieties  of  volcanic  ejecta  dis- 
tnbuted  through  the  mountains.  Tnere  are  remarkable  examples  of  natural 
cemented  breccias  and  conglomerates  in  the  Bradshaw  Mountains  and  elsewhere. 

The  caliche,  which  crops  out  along  the  mesas  and  gravelly  deposits,  makes  a 
strong  mortar  when  burned  and  mixed  with  sand. 

Samples  of  the  cemented  material  dug  from  the  mesa  near  to  the  ancient  ruins 
beyond  Florence  were  sent  to  the  Territorial  geologist  for  analysis  by  Rev.  J.  F. 
Wnittemore,  the  custodian  of  the  Casa  Grande.  It  was  supposed  that  the  ancient 
builders  might  have  secured  similar  materials  for  making  a  cement  for  the  foun- 
dation. The  investigation  showed  that  the  mixture  is  much  like  the  caliche  of 
the  Tucson  mesa,  and  that  by  careful  burning  at  a  low  heat  a  very  good  mortar 
can  be  made,  after  slacking,  by  raking  out  tne  coarser  x)ebbles  and  stones.  It 
seemed  most  probable  to  the  writer  that  the  buildings  were  reared  upon  the  nat- 
urally formed  cement  or  caliche,  and  that  an  artificial  cement  was  not  made  for  a 
foundation. 

SILICIFIED  WOOD. 

The  finest  and  largest  specimens  of  silicified  wood  in  the  known  world  are 
obtained  at  Chalcedony  Park,  near  Holbrook,  Apache  County,  Ariz.  Whole  trunks 
of  trees  and  stumps  with  portions  of  the  roots  are  found  there  converted  into  stone 
as  dense  and  hard  as  the  finest  agate.  Every  cell  and  fiber  of  the  former  wood 
is  preserved  in  stone.  The  specimens  are  often  called  *'agatized  wood"  ai\d 
adso  "  petrified  wood."  A  forest  of  trees  appears  to  have  been  entombed  in  the 
rocks  and  to  have  been  preserved  by  a  slow  process  of  replacement  by  silicia 
from  solutions  i)ermeating  the  beds.  Subsequently  the  surrounding  sediments 
have  been  washed  away,  while  the  enduring  fossilized  trees  remained.  Tons  upon 
tons  of  specimens  have  been  taken  away  from  the  locality  by  collectors  and 
dealers.  A  large  quantity  was  shipped  to  Sioux  Falls,  S.  Dak.,  to  the  large 
establishment  founded  there  by  the  Drake  Company,  James  H.  Drake,  presi- 
dent, for  cutting  and  polishing  the  granites  and  porphyries  of  the  Northwest 
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irchitectural  and  decorative  work.  Sections  or  these  trees  4  feet  in  diami 
large  enough  for  tops  of  tables  were  cut  and  polished.  Many  specimens  v 
vn  at  the  ^w  Orleans  Exposition  and  at  the  JParis  Exposition  in  1889,  anc 
World's  Fair,  Chicago,  where  they  were  greatly  admired  for  the  perfect  p 
•tion  of  every  detail  of  structure  of  the  wood,  for  the  very  high  polish,  and 
exquisite  interblending  of  colors  in  the  mass  due  to  the  presence  of  van 
es  m  the  original  silicif  ying  solutions. 

le  silicified  woods  of  this  locality  in  Arizona  were  first  made  known  to 
id  through  the  collection  of  M.  Jules  Marcou,  the  geologist  of  the  thirty-f 
Uel  (Whipple's)  survey  for  a  railroad  route  to  the  Pacific   Ocean.    *(\ 

III  of  the  United  States  Pacific  Railroad  Sui-veys) .  The  writer  had  the  1 
imen  cut  and  polished  f  ron  this  collection  in  1855.  For  a  notice  of  the  obj 
vn  in  Paris  in  1889,  reference  may  be  made  to  the  reports  of  the  United  St 
missioners  (1889) ,  volume  1 ,  page*414.  For  this  exhibit  of  Arizona  fossil  w< 
agatized  wood,"  the  exhibitor,  the  Drake  Company,  received  a  gold  raeda 
iry  interesting  specimens  of  silicified  wood  occur  in  ciuantity  upon  s(>in< 
mesas  bordering  the  Colorado  River,  especially  upon  the  mesas  of  the  de 
;  of  the  Colorado,  near  the  Vallecito  and  San  Felipe,  in  California, 
very  fine  specimen  of  such  silicified  wood  was  procured  by  Herbert  Bro 

superintendent  of  the  Territorial  prison  at  Yuma,  and  was  presented  by  '. 
[ay,  1899,  to  the  museum  at  the  University  of  Tucson.    It  is  about  8  inche 
leter  and  over  a  yard  long ;  a  straight  stick  or  log  with  several  notches 
net  grain,  but  now  one  solid  mass  of  stone,  the  silica  having  replaced 
1  every  cell  and  pore  of  the  wood  so  as  to  preserve  even  microscopic  detail 
nperishable  adamantine  form. 

CHALCHUITL  TURQUOISE. 

veral  localities  of  this  ornamental  stone  or  gem  are  known  in  Arizona.  ' 
most  important  are  one  in  Mohave  County  and  the  other  in  the  Drag 
ntains.  At  both  these  places  there  are  ancient,  prehistoric  excavations,  vn 
le  original  races  in  search  of  the  gem  known  to  them  as  the  *  *  chalchuitl.  '*  T 
ed  this  gem  most  highly,  and  it  appears  to  have  been  known  and  valnec 
the  region  formerly  so  thickly  occupied  by^  the  prehistoric  peoples  in  !> 
ico  and  Arizona  and  southward  in  Mexico,  even  to  and  perhaps  beyond 
ent  Aztec  capital.  Montezuma  held  the  chalchuitl  in  high  esteem. 
ved  great  favor  to  the  royal  home  of  Spain  by  sending  four  chalchuite  st< 
present  through  Cortez. 

le  presence  of  fragments  of  this  gem,  or  small  ornaments  made  of  it 
ent  ruins  and  places  of  sepulture  in  places  widely  separated,  together  v 
far  distant  points  at  which  veins  of  it  were  worked,  show  the  universalit; 
ippreciation  of  this  gem.  So  also  the  high  appreciation  in  which  the  ger 
at  the  present  time  by  the  Navajoes,  the  Zunis,  and  other  tribes  of  Put 
ans  shoves,  or  at  least  indicates,  that  the  Pueblo  tribes  of  to-day  are  the 
representatives  of  the  people  who  dwelt  in  cities  along  the  Salt  River 
.  valleys. 

r.  A.  B.  Fenzel,  civil  engineer,  of  New  York,  has  recently  (1899)  opened 
ancient  workings  in  Mohave  County  and  contributed  an  interesting  artich 
liscoveries  to  the  Engineering  and  Mining  Journal  of  New  York.  He  oy^e 
ncient  shaft  which  was  filled  up  with  debris  and  overgrown  by  shrubs 
Ljuite  trees,  and  unearthed  a  large  amount  of  loose  pieces  of  tm*quoise, 
ses  of  rock  penetrated  by  veinlets  of  the  mineral,  and  in  addition  a  g] 
iber  of  stone  tools,  such  as  hammers,  mauls,  and  chisels,  which  evidently 
hard  usage  in  the  work  of  getting  out  the  gem. 

POTTERS  AND  BRICK  CLAYS. 

le  Territory  is  rich  in  the  possession  of  numerous  and  excellent  deposit 
8  suitable  for  many  purposes.  These  clays  are  of  all  grades,  from  the  coar 
most  ccmimon  brick  clays  to  the  finest  description  of  potter's  clay  es^ieci 
suited  to  the  manufacture  of  tiles.  Most  of  the  deposits  are  undevelo] 
y  remain  in  their  original  state  and  await  the  touch  of  enterprise  and  capi 
brick  industry  has,  however,  been  established  locally  at  many  places,  nofc 
ucson,  where  many  of  the  kilns  are  burned  annually.  The  material  is 
le  valley  of  the  Santa  Cruz,  not  over  a  mile  from  the  central  part  of  the  c 
lir  article  of  red  brick  is  produced  and  is  now  largely  used  in  the  construe 
uildings,  not  only  stores  and  warehouses,  but  dwellings  and  cottages  of  si 
Brick  is  rapidly  displacing  adobes  for  such  constiTictions,  as  they  cost 
3  more,  and  are  much  more  durable  and  satisfactory. 
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FIRE  CLAY. 

The  coal  seams  at  Bridgers,  in  the  Chincahuas,  furnish  some  excellent  fire  clays. 
Some  of  it  is  quite  white  and  other  samples  are  nearly  black  from  the  carbon 
mixed  in.  Two  samples  examined  by  me  at  the  School  of  Mines  show  that  the 
white  is  very  clean  and  pure  and  is  an  excellent  fire  clay.  So.  also,  a  sample  of  a 
hard  black  mass,  breaking  like  a  stone,  is  easily  cut  with  a  knife  and  exhibits  a 
fine,  dense  grain.  It  becomes  white  in  heating  and  appears  to  be  an  excellent  fire 
clay  charged  with  carbon. 

Deposits  near  Benson  have  been  more  worked  than  those  at  Bridgers  and  have 
supplied  the  furnaces  at  Bisbee  with  material  pronounced  by  Mr.  Lew.  Williams 
equal  in  quality  to  any  fire  clay  he  has  ever  used.  This  clay  is  like  that  at 
Bridgers,  highly  charged  with  carbonaceous  matter,  and  has  a  black  coal-like 
appearance. 

GRAPHITIC  FIRE  CLAY. 

A  large  dex)osit  of  graphitic  fire  clay  is  found  in  the  northern  end  of  the  Whet- 
stone Range,  in  Cochise  County,  about  7  miles  from  Benson.  The  cropping 
which  is  best  known  is  situated  about  a  mile  and  a  half  from  the  base  of  the 
mountains,  near  to  the  old  Kinnear  place.  The  clay  was  discovered  and  located 
by  an  old-time  resident  by  the  name  of  Dan  Duty.  During  the  time  of  the  run- 
ning of  the  smelter  at  Benson  he  found  a  market  for  considerable  quantities  of 
the  material,  which  was  verv  useful  about  the  furnace.  Since  Mr.  Duty's  death, 
several  years  ago,  and  the  closing  down  of  the  smelter,  the  deposit  has  not  been 
re^nlarly  worked,  and  the  ownership  has  passed  through  several  hands.  At  the 
present  time  claims  are  owned  by  L.  D.  Redfield  and  A.  A.  Castenada.  Shipments 
by  rail  from  Benson  to  the  copper-smelting  furnaces  of  the  Copper  Queen  at  Bis- 
bee are  occasionally  made,  where  the  material  is  mixed  with  silica  for  the  lining 
of  the  pneumatic  converters  and  for  other  purposes. 

The  sample  forwarded  by  request  to  the  Arizona  School  of  Mines  is  said  by 
F.  S.  Webster,  the  Southern  Pacific  Railroad  agent  at  Benson,  to  be  about  an 
average  of  the  product,  but  it  is  claimed  that  there  are  streaks  or  portions  of  the 
bed  that  are  much  softer  and  finer  in  grain  and  quality.  The  general  asjject  of 
the  mass  is  that  of  an  impure,  slaty  anthracite  coal.  It  is  black  and  graphitic,  is 
easily  reduced  to  powder,  and,  with  water,  makes  a  black,  plastic  mass. 

It  evidently  contains  diffused  carbon.  When  heated,  with  access  of  air,  this 
carbon  is  gradually  burned  out  on  the  surface  and  the  mass  loses  color,  becoming 
ash  gray.  When  pulverized  and  ignited  for  some  time,  the  carbon  disappears,  a 
loss  of  weight  of  8}  per  cent  indicating  its  amount,  together  with  a  very  small 
quantity  of  hygrosdopic  moisture.  That  the  earthy  body  of  the  substance  is  not 
either  pure  clay  or  pure  silica  is  shown  by  its  fusibility  at  a  high  heat  to  a  slag- 
like, glassy  substance.  It  thus  **  frits  "  at  a  temperature  below  fusion  and  forms 
a  coherent  mass,  which  gives  it  a  desirable  building  quality,  and  the  diffused 
carbon  is  a  desirable  ingredient. 

There  appears  to  be  practically  an  imlimited  amount  of  this  material.  The  bed 
is  described  as  having  a  thickness  in  places  of  30  feet  or  more,  measured  at  right 
angles  to  the  dip.  which  is  about  65  degrees.  The  trend  or  direction  of  the  out- 
crop is  east  and  wesf.  It  occurs  in  '*  red  slate  "  between  croppings  of  granite.  It 
•would  appear  to  represent  an  ancient  horizon  of  vegetation,  probably  of  the  Car- 
boniferous period,  and  similar  to  the  graphitic  coal  beds  of  the  Chiricahuas  fur- 
ther east  beyond  the  Dragoon  Range  and  the  broad  Sulphur  Springs  Valley,  giving 
US  another  link  in  the  chain  of  evidence  of  the  former  existence  of  a  rich  Carbon- 
iferous flora  in  this  part  of  Arizona.  « 

This  clay  can  be  had  f .  o.  b.  Benson  at  from  $8  to  $10  per  ton.  The  rate  of 
freight  per  ton  from  Bisbee  to  Tucson  is  $4.20,  but  it  would  appear,  probably, 
that  this  could  be  modified  for  a  rough,  crude  material  of  manufacture  conducive 
to  the  success  of  smelting  operations. 

SCOURING  STONE. 

A  superior  article  of  stone  suited  to  general  scouring  purposes  on  wood  or  met- 
als has  been  discovered  and  opened  up  at  Flagstaff  by  A.  F.  McDermid  and  his 
associates.  This  stone  is  snow-white  and  homogenous,  and  can  be  hewed  with  an 
ax  or  cut  out  with  a  saw  into  brick-like  blocks  of  any  required  size.  It  has  a  soft, 
open  grain  of  sharp,  but  fine,  grit,  which  adapts  it  in  an  eminent  degree  to  scour- 
ing work.  It  is  like  the  holystones  of  best  quality  used  for  scouring  the  decks  of 
ships,  and  it  can  be  similarly  used,  but  is  a  finer  grain.  It  is  adapted  to  scouring 
ana  nibbling  down  woodwork  as  a  substitute  for  pumice  stone  or  sandpaper,  and 
it  can  also  be  used  for  scouring  brass,  copper,  iron,  and  steel,  and  could  replace 
bath  brick  for  cleaning  table  knives. 
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NOTES  ON  THE  GEOLOGY  OF  ARIZONA. 

It  is  not  possible  at  the  present  time  to  give  a  general  connected  view  of  the 
g:eology  of  the  Territory  of  Arizona.  The  field  is  a  broad  one  and  is  compara- 
tively unknown  and  unexplored.  Years  of  faithful  labor  and  the  correlation  of 
the  results  of  many  observers  are  essential  to  the  preparation  of  any  generalized 
view  of  the  varied  and  intricate  structure  of  the  mountains,  valleys,  and  plateaus 
of  the  Territory.  From  one  point  of  view  much  has  already  been  accomplished. 
There  have  been  many  very  important  contributions  to  our  knowledge  of  geologic 
structure  of  the  Territory.  The  greater  portion  of  the  contributions  made  oy 
official  governmental  surveys  relates  to  the  region  in  the  northern  jwrtion  of  the 
TeiTitory  contiguous  to  the  Grand  Canyon  of  the  Colorado. 

We  are  indebted  to  Button  for  his  superb  monograph  upon  the  Tertiary  History 
of  the  Grand  Canyon,  and  to  Powell  for  the  results  of  his  explorations.  Marcou, 
who  accompanied  Whipple  and  Ives  on  the  survey  of  the  line  85^  parallel,  gave 
us  the  results  of  a  mining  reconnoissance  across  the  Territory  to  tne  Mohave  in 
CaUfomia.  Newberry  with  Ives  on  the  Colorado  River  expedition  gave  us  addi- 
tional knowledge. 

Publications  relating  to  the  geology  of  the  central  and  southern  part  of  the 
Territory  are  few  in  number.  Blandy  has  written  a  paper  with  a  map  of  the 
mining  region  about  Prescott  (Trans.  Amer.  Inst.  Min.  Engr.,XI,  280, 188«3),  but 
the  field  of  middle  and  southern  Arizona  is  comparatively  new  and  unknown. 
He  has  also  published  a  notice  of  the  occurrence  of  Secondary  or  Triassic  sand- 
stone in  southwestern  Arizona.     (Engr.  Min.  Jour.,  November  4,  1893.) 

Pumpelly ,  in  a  contribution  to  the  Academy  of  Science  of  California,  gave  some 
glimpses  oi  the  geology  of  the  Santa  Cruz  valley  and  the  mountains  bordering  it 
near  the  Patagonia,  the  Heintzelman,  and  the  Santa  Rita  mines. 

The  importance  of  all  accurate  information  concerning  the  mining  region  of 
the  central  mass  of  mountains,  known  as  the  Bradshaws,  justifies  the  reproduc- 
tion here  of  the  paper  written  by  Mr.  John  F.  Blandy,  the  former  Territorial 
geologist,  and  published  originally  in  1883  in  the  Transactions  of  the  American 
Institute  of  Mining  Engineers,  with  a  map,  which  last,  however,  is  here  neces- 
sarily omitted. 

THE  MINING  REGION  AROUND  PRESCOTT,  ARIZ. 

With  the  report  of  mining  statistics  for  the  year  1873  there  was  published  a 
geological  map  of  the  United  States  and  Territories.  This  is,  I  believe,  the  only 
map  which  represents  the  geology  of  Arizona,  and  is,  as  far  as  my  observations 
go,  correct.  It  is,  however,  on  so  small  a  scale  as  to  be  of  little  practical  value 
to  the  miner.  I  know  of  no  other  maps,  even  of  localities  of  this  Territory. 
The  topographical  maps  are  also  on  so  small  a  scale  as  not  even  to  serve  as  guides 
from  place  to  place;  the  largest,  that  of  Eckhoff  and  Ricker,  being  only  30  by  30 
inches  to  represent  a  territory  of  135,000  square  miles.  For  these  reasons  it 
makes  it  exceedingly  difficult  to  describe  the  various  mining  centers  in  an  intel- 
ligent manner,  ana  equally  so  to  examine  such  a  hiUy  country  as  it  is  intended 
to  describe  in  this  paper. 

When  I  first  came  into  this  Territory  I  soon  realized  the  trouble  I  had  to 
encounter  in  trying  to  form  an  ojiinion,  or  even  to  get  the  needed  information  on 
the  geological  contour.  I  have,  therefore,  labored  as  best  I  could  to  get  a  topo- 
graphical diagram  of  tfie  section  of  country  represented  by  the  map  which  accom- 
panies this  paper.  (By  C.  H.  Hitchcock  and  Wm.  P.  Blake — the  same  map  with 
few  corrections  which  was  contributed  to  the  reports  of  the  United  States  census 
under  Gen.  F.  A.  Walker.) 

The  lines  run  by  the  land  department  up  the  valleys  of  the  Aqua  Fria  and 
those  west  of  the  Hassayampa,  and  connected  east  and  west  to  the  north  of  Pres- 
cott. enabled  me  to  correctly  inclose  the  space  covered  by  the  Bradshaw  and 
Sierra  Prieta  mountain  groups,  but  the  territory  covered  by  these  mountains, 
and  the  most  difficult  part,  1  have  had  to  fill  up  as  best  I  could.  I  have  met  with 
such  success  as  to  meet  the  approbation  of  those  most  familiar  with  the  coxmtry, 
and  with  the  map  in  hand  anyone  would  be  able  to  cross  it  in  any  direction. 
As  there  has  not  been  a  single  line  of  survey  across  it  this  has  been  no  small 
undertaking,  and  I  have  had  to  depend  upon  sights  from  prominent  points  with 
the  pocket  compass,  or,  in  absence  of  that,  to  make  observations  with  watch  in 
hand  and  guess  as  near  as  possible  the  meridian  direction.  But  one  main  wagon, 
road  passes  through  the  district,  that  from  Prescott  to  the  Peck  mine. 

Having  constructed  a  map  with  approximate  correctness,  it  remains  to  mark 
in  the  general  geology,  but  it  is  still  difficult  to  draw  accurately  the  distinct  lines 
of  junction  between  the  formations.    To  do  this  requires  an  amoimt  of  muscular 
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exertion  that  no  one  can  understand  unless  he  has  tried  it  in  such  a  hill  country, 
a  region  of  gulches  and  steep,  rocky  hillsides,  most  of  it  covered  with  a  growth  of 
tangled,  thorn v  bushes  or  prickly,  poisonous  cactus  plants.  I  have  therefore 
only  marked  tne  general  run  of  the  rocks,  without  attempting  the  line  of  the 
boundaries  of  any.  It  is  only  meant  as  a  skeleton  upon  which  others  may  assist 
in  filling  in  the  detail  as  they  may  be  able.  It  is  the  detailed  geology  of  a  region 
which  is  of  the  most  assistance  to  the  miner,  and  it  cannot  be  too  minute.  I  am 
not  aware  that  a  geological  nlap  has  been  issued  of  any  locality  of  Arizona. 

I  shall  refer  only  to  that  part  of  the  map  which  shows  the  country  between  the 
Peck  mine  and  the  town  of  Prescott.  The  Peck  mine  is  situated  in  a  primary  slate 
formation,  the  north  boundary  of  which  is  at  Bear  Run.  This  sweeps  ^ound  in 
a  northerly  direction,  crossing  Turkey  Creek  and  the  mouth  of  Wolf  Creek,  the 
head  of  Cedar  Creek,  and  after  crossing  the  Big  Bug  Creek  to  the  north  of  the 
station  passes  northward  by  the  Silver  Belt  mine,  and  is  lost  to  view  under  the 
Aqua  Fria  flats  and  Lonesome  Valley,  or  what  is  marked  on  the  Government 
maps  as  the  Prescott  Plains.  To  the  north  of  this  formation  we  have  a  porphyritic- 
granite  ridge,  passing  from  the  Tuscumbia  mine  through  the  Trinity,  crossing 
Turkey  Creek  at  the  mouth  of  Pine  Creek,  thence  over  the  high  divide  between 
Pine  and  Wolf  creeks.  This  does  not  show  itself  at  Big  Bug  Creek,  unless  the 
small  field  of  granite  near  Bogg«  be  a  continuation  of  the  same.  Next  north  of 
this  granite  ridge  we  have  a  syenite  gneiss,  covering  the  country  up  to  the  foot 
of  Mount  Union,  with  the  exception  of  a  nan*ow  belt  of  hornblende  slate,  which 
crosses  Turkey  Creek  at  the  Masterson  Mill.  This  brings  us' to  tlie  great  granite 
center  of  Mount  Union.  From  its  sides  start  out  the  various  streams  of  Main  and 
E^t  Hassayampa,  Turkey,  Big  Bug,  and  Lynx  creeks.  Mount  Union  is  said  to 
be  the  highest  i)eak,  with  the  exception  of  San  Francisco  Mountain,  in  Yavapai 
County,  which  would  make  it  about  10,000  feet  above  tide.  It,  with  two  neigh- 
boring peaks,  one  to  the  north,  the  other  to  the  south,  appears  more  like  a  north 
and  south  ridge  of  granite,  and  throws  out  a  finger  forming  the  dividing  ridge 
between  the  Big  Bug  and  Lynx  creeks,  reaching  nearly  to  the  Silver  Belt  mine, 
where  it  abuts  against  the  high  tilted  slates  of  the  first-mentioned  formation. 
Another  finger  is  thrown  out  to  the  south  west  ward,  forming  the  divide  between 
the  East  Hassayampa  and  Turkey  Creek,  the  highest  point  of  which  lies  between 
the  Bodie  and  Bully  Bueno  mines.  At  the  point  where  the  Peck  road  crosses 
this  divide,  at  the  lowest  point,  it  is  hidden  by  a  thin  covering  of  the  syenite 
gneiss.  Between  Big  Bug  Creek  and  the  head  of  Wolf  Creek  lies  a  high  plateau 
called  the  *'  Mesa."  This  is  a  sheet  of  malpais  or  lava  from  50  to  100  feet  or  more 
in  thickness,  which  rests  upon  the  vertical  strata  of  the  syenite  gneiss.  The  valley 
of  Lynx  Creek  is  occupied  by  a  more  or  less  stratified  granitic  rock,  which  extends 
soutnward  across  the  head  of  Hassayampa.  and  beyond  the  Senator  mine.  This 
is  separated  from  the  large  field  of  granite  which  surrounds  Prescott  by  the 
ridge  of  hornblende  schists  which  crosses  the  Hassayampa  at  the  bridge  and 
forms  a  divide  between  it  and  Lynx  Creek,  and  in  which  heads  the  North  Wolf, 
Groom,  and  Granite  creeks,  the  highest  point  of  which  is  Spruce  Mountain.  The 
Prescott  granite  extending  northward  to  the  great  mass  of  Granite  Mountain, 
here  and  there  incloses  patches  of  hornblende  slates  and  syenite  gneiss,  and  is 
intersected  by  trap  dikes  and  protrusions  of  columnar  basalt.  Of  the  latter, 
two  fine  examples  are  to  be  seen  near  the  town — Thumb  Butte  and  a  hill  near  the 
mouth  of  Banning  Creek.  To  the  north  of  Prescott  on  the  east  side  of  Granite 
Creek  can  be  seen  the  syenitic  gneiss  which  underlies  the  county  eastward  to 
lower  Lynx  Creek.  We  now  have  a  general  outUne  of  the  geology  of  the  space 
lying  between  the  Peck  mine  and  Prescott.  I  have  seen  too  little  of  that  lying  to 
tne  westward  or  of  that  lying  to  the  east  of  the  Aqua  Fria  to  refer  to  it  at  present. 
It  only  remains  to  make  some  reference  to  the  veins  occurring  in  the  various 
formations. 

The  large  majority  of  these,  whether  in  the  stratified  rocks  or  in  the  granite, 
have  a  northward  and  southward  trend,  varying,  say,  from  north  20^  east  and 
south  20  west  to  north  20*  west  and  south  20°  east.  The  exceptions  do  not  vary 
greatly  from  this,  though  I  have  noticed  a  few  that  have  a  nearly  east  and  west 
course. 

Among  the  stratified  rocks  a  large  number  are  what  might  be  called  *'  layer" 
veins  ;  that  is,  they  strike  and  dip  with  the  formation  and  are  limited  in  length, 
seldom  extending  for  more  than  three  or  four  mining  claims.  In  many  instances 
I  have  supposed  these  to  be  formed  by  the  warping  or  the  strata,  causing  openings 
to  be  made  between  the  strata.  This  is  particulaiiy  the  case  where  the  white  quartz 
ledges  occur,  as  in  the  belt  in  which  are  the  Bully  Bueno,  Yaho,  and  the  gold 
ledges  on  Pine  Creek. 

*rne  veins  in  the  slate  formation  of  the  Peck  district  occur  in,  or  in  contact  ^dth, 
heavy  quartz  strata,  locally  called  quartz  dikes,  and  carry  silver  in  form  of 
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chlorides,  sulphides,  and  in  galena.  In  some  of  the  veins  large  amounts  of  car- 
bonate of  iron  occur.  The  quartz  dikes  are  the  conspicuous  features  of  the  dis- 
trict, standing  like  high  walls,  sometimes  as  much  as  50  feet  above  the  slates. 
The  finest  examples  of  these  walls  can  be  seen  near  the  mouth  of  the  Wolf  Creek, 
where  they  occur  not  more  than  6  feet  thick  at  the  base  and  stand  at  least  50  feet 
high,  terminating  in  pinnacles,  a  fair  representation  also  of  the  dip  of  the  strata. 

The  veins  in  the  granite  ridge  next  north  seem  to  occur  in  groups,  as  at  Tns- 
cumbia,  Trinity,  and  on  the  east  slope  of  the  Wolf  Creek  ridge.  In  these  the  ores 
are  also  silver  bearing,  in  form  of  chlorides  with  lead,  brittle  silver  ores,  and  in 
galena  and  blende.    The  principal  vein  matter  is  quartz  and  barytes. 

In  the  syenitic  gneiss  region  the  veins  are  ail  silver  bearing  with  the  exception 
of  the  belt  referred  to  above,  which  passes  through  from  the  Bully  Bueno  mine 
across  Pine  and  Wolf  creeks,  which  are  gold-bearing  quartz  veins.  Between  this 
belt  and  the  granite  on  the  south  the  rest  are  much  the  same  in  nature  as  those  of 
the  granite,  with  the  exception  that  there  is  but  little  antimony  in  combination. 
The  vein  stones  are  the  same.  To  the  north  of  the  gold  belt  up  to  the  foot  of  the 
Mount  Union  granite  the  amount  of  galena  in  the  vein  increases  in  quantity  as 
you  go  northward  until  finally  argentiferous  galena  with  much  pyrites  is  almost 
the  only  ore.  The  barytes  also  becomes  less  and  less,  and  quartz  increases  in 
quantity.  In  this  section  I  have  found  the  only  lime  spar,  in  form  of  nail  head, 
that  I  have  seen  in  this  region.    This  occurs  in  the  Goodwin  vein. 

The  veins  in  the  Mount  union  granite  are  all  gold  bearing,  many  of  them  also 
carrying  silver  in  combination  with  galena,  and  large  amounts  of  i)yrit«8.  The 
gold  in  the  croppings  of  the  veins,  and  to  a  limited  depth,  is  free,  but  below  alto- 
gether in  the  pyrites.  Some  veins  are  found  containing  large  amounts  of  carbon- 
ates of  lead  which  yields  well  in  silver.  The  decomposition  of  these  veins  and  of 
those  in  Lynx  Ci'eek  Valley  is  the  source  which  has  supplied  the  gold  to  the 
placers  in  all  the  streams  heading  in  this  mountain,  more  x)articularl3r  to  the 
Hassayampa  and  Lynx  creeks.  In  some  of  the  veins  of  this  formation  is  to  be 
found  much  blende  of  a  very  dark  character. 

The  veins  of  Lynx  Creek  Valley  are,  as  a  rule,  the  largest  of  the  region,  varying 
in  width  from  2  to  20  and  80  feet.  They  carry  gold  and  silver  in  varying  quanti- 
ties. Sometimes  pockets  are  met  with  yielding  at  the  rate  of  several  hundred 
dollars  per  ton  in  gold.  The  occurrence  of  silver  is  much  more  uniform.  Most 
of  these  veins  have  been  prospected  largely  in  the  cropping  and  the  ore  worked 
in  arrastres.  This  has  been,  however,  to  a  limited  depth,  I  believe  never  over  30 
feet,  and  most  of  them  much  less,  as  the  baser  ores  occur,  and  the  miners  have 
had  no  means  of  treating  them. 

Below  the  decomposed  croppings  the  ores  are  the  basest  of  the  region,  being  a 
mixture  in  every  conceivable  variation  of  sulphurets  of  iron,  zinc,  antimony,  lead, 
and  copper.  Oi  course,  all  are  not  equally  contaminated,  as  in  some  pjTites  form 
the  mass  of  the  ore;  in  others  but  little  copper  is  to  be  seen.  As  a  rule,  it  may  be 
said  that  the  ores  will  average  some  $60  per  ton  in  the  precious  metals.  This  dis- 
trict is  generally  regarded  as  the  gold  section  of  the  region.  The  prevailing  vein 
stone  is  quartz  and  decomposed  wall  rock.  The  only  rare  metals  I  have  heard  of 
as  recuiTing  in  these  veins  are  molybdates  and  phosphates  of  lead  in  the  Oc<;i- 
dental  mine,  but  I  have  seen  none. 

The  veins  of  the  hornblende  schist  range  are  gold  and  silver  bearing,  apparently 
in  about  equal  quantities.  The  silver  occurs  as  chloride,  and  also  in  galena,  many 
very  rich  and  large  specimens  of  the  former  (horn  silver)  having  been  found.  In 
some  of  the  veins  very  rich  streaks  of  gold  have  been  encountered  by  the  prospect- 
ors. Much  of  the  vein  material  is  of  a  talcose,  slaty  nature  near  the  walls,  and 
the  ore  streak  is  largely  made  up  in  many  of  the  veins  of  a  very  flinty,  yellowish- 
brown,  massive  quartz.  This  is  particularly  the  case  where  galena  occurs  in  the 
vein.  But  few  veins — and  hardly  any  of  note — have  been  opened  in  the  Prescott 
granite.  On  the  southern  edge  of  it,  along  the  Hassayampa,  some  strong  veins  of 
gold-bearing  pyrites  have  been  opened.  A  strong  gal ena  vein ,  with  a  small  amount 
of  pyrites  and  a  large  vein  of  copper  i)yTites,  has  been  developed  to  some  extent 

To  this  meager  description  of  the  region  I  might  add  that  a  oand  of  porphyritic 
slate  extends  on  the  east  side  of  the  Aqua  Fria,  from  the  Homestake  mine,  at  the 
western  foot  of  the  Black  Hills,  southward  to  Copx)er  Mountain.  Whether  this 
formation  lies  next,  east  to  the  slates  of  the  Peck  district,  or  not  I  can  not  tell, 
not  having  closely  examined  it.  So  far  as  examined,  these  porphyritic  slates  show 
veins  of  copper  ore  of  high  grade,  containing  silver  in  greater  or  less  quantities 
from  $7  to  $35  jper  ton.  On  the  map  I  have  marked  approximately  the  sections 
covered  with  timber.    This  consists  of  pine,  oak,  and  juniper. 

The  streams — called  creeks  for  the  want  of  a  better  name — mii2:ht  more  properly 
be  called  sluiceways  to  carry  off  the  heavy  falls  of  water  in  the  rainy  season. 
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There  is,  however,  a  small  amount  of  nimiing  water  in  all  of  them  for  moHt  of 
the  year,  particularly  in  the  winter  and  spring,  caused  by  the  melting  of  the  snows. 

As  I  have  said,  this  is  but  a  meager  description  of  the  geolo^  of  a  large  and 
important  mineral  district;  but  I  have  meant  it  only  as  a  beginnmg  by  furnishing 
an  outline  of  the  district  and  giving  an  oppdHuuity  for  others  to  assist  in  build- 
ing upon  the  foundations  which  are  thus  begun. 

It  will  be  understood  that  the  mineral  district  extends  much  beyond  that  imrt 
which  I  have  attempted  to  describe.  It  reaches  southeastward  to  the  Tip  Top  mine 
region,  the  copper  deposits  of  Castle  Creek,  the  Tiger  district,  and  southwestward 
to  the  Vulture  mine  near  Wickenburg,  and  the  gold  mine  of  Antelope  Peak;  west- 
ward to  include  the  copper  mines  in  Copper  Basin,  and  on  the  east  it  covers  the  cop- 
per and  silver  mines  or  the  Black  Hills  and  Ash  Creek,  and  the  gold  region  of  Cherry 
Creek  near  the  Verde.  To  these  may  be  added  the  gold  mines  and  placers  of  the 
Black  Canyon  and  Squaw  Creek.  This  region  possesses  as  fine  a  climate  as  can  be 
found  in  the  United  States — fine  open  weather  in  winter  with  but  few  storms,  and 
those  of  snow.  The  nights,  from  November  to  April,  are  cold,  although  the  days 
may  be  clear  and  balmy.  In  summer,  though  the  thermometer  may  reji:ister  105 
to  110^  in  the  shade,  the  atmosphere  is  by  no  means  as  oppressive  as  in  the  Atlantic 
States  at  85  to  90'.  There  are  but  very  few  days  in  the  year  when  it  is  too  disa- 
greeable to  work  in  the  open  air.  Many  severe  things  have  been  said  of  "dry 
Arizona,''  but  it  has  never  been  called  the  "land  of  beautiful  and  glorious  srin- 
shine,"  to  which  it  is  entitled. 

Arizonian  Slates,  Bradshaw  Mountains. 

The  following  notes  upon  the  rocks  of  the  Bradshaws  are  from  my  own  obser- 
vations: 

The  great  central  mountain  mass  of  Arizona,  generally  known  as  the  Bradshaws, 
includes  many  subdivisions,  known  as  Granite  Mountains,  Weaver  Mountains, 
Kendrick  Mountains,  and  Wickenburg  Mountains,  as  shown  on  the  latest  Gov- 
ernment maps.  The  topo^aphy  there  given  is  largely  according  to  the  best  fancy 
and  skill  of  the  toi)ographicaI  draftsman  in  the  absence  of  any  good  field  work. 
The  area  is  wide  and  diversified,  but  it  may  be  said  that  the  rocks  are  chiefly  crys- 
talline and  very  ancient,  representing  the  Archaean,  Laurentian.  and  Huronian. 
There  are  large  areas  of  compact  homogeneous  granite,  much  of  which  seems  to  be 
intrusive.  There  are  ancient  gneissic  rocks  of  varying  degrees  of  metamorphism, 
of  compression  and  folding,  such  as  those  above  the  Walnut  Grove  Dam,  and  in 
the  ridges  above  toward  Minnehaha  Flat.  Granite  abounds  around  Prescott.  It 
crops  in  fine  gray  masses  at  the  Tiger  Mine.  It  is  there  fine  grained,  with  small 
even-sized  crystals  of  black  biotine  mica  and  some  8j)hene.  It  weathers  into  large 
bowlders  of  disintegration.  Just  beyond  the  Tiger  vein,  which  is  near  the  contact, 
this  granite  is  succeeded  by  slates,  sandy  and  siliceous,  with  traces  of  pebbly  l)eds 
forming  a  part  of  an  extensive  development  of  distinctly  sedimentary  rocks  which 
form  great  hills,  and  extend  over  eastwardly  to  and  beyond  Humbug  Creek,  the 
tributary  of  the  Agua  Fria,  and  noted  in  the  mining  annals  of  Arizona  for  its  rich 
gold  placers,  which,  no  doubt,  were  fed  from  the  many  gold-bearing  veins  which 
traverse  these  slates.  This  is  a  slate  formation  which  is  extensively  developed  in 
Arizona.  Lithologically  it  is  like  the  Berkshire,  Massachusetts,  Taconic  slates, 
and  I  have  called  them  the  Arizonian  slates. 

VULTURE  TO  WICKENBURG. 

The  vein  at  the  Vulture  is  in  ancient  slates  and  gneissic  rocks,  probably  more 
ancient  than  the  slates  at  Cave  Creek.  From  these  outcrops  we  rise  upon  the 
undulating  surface  of  low  hills  of  volcanic  origin  or  outflow,  generally^  soft  and 
amygdaloidal,  of  local  extent,  having  been  cut  through  by  long  erosion  to  the 
bed.  In  places  the  argillaceous  slates  pass  into  dark-colored  hornblende  slates, 
becoming  compact,  gneissic,  and  syenitic.  and  all  much  seamed  and  ribbed  with 
dikes  of  teldspathic  or  granite  rock,  and  with  porph>*ritic  dikes  to  the  summit, 
about  halfway,  and  thence  upon  granite  to  the  Hassayampa.  Passing  up  the 
Hassayampa  above  Grant's  store  and  the  old  Vulture  Mill,  there  is  a  bluff  of 
compM*atively  modem  lava,  which  flowed  out  over  the  terrace  of  river  gravel 
and  has  protected  it  from  washing  away.  From  near  this  place,  the  long  regular 
slope  extends  upward  to  the  base  of  the  mountains,  about  six  miles.  It  is  covered 
with  grasses  and  cactacea,  but  very  few  or  no  trees  nor  shrubs  of  gi'eat  size.  The 
soil  appears  to  be  exceedingly  rich  and  fertile  whenever  water  is  put  upon  it,  and 
to  be  composed  largely  of  volcanic  mud,  and  ashes  or  the  debris  and  silt  from  the 
decomposition  of  lavas  and  trufaceous  deposits.    This  soil  and  slope  appear  to  be 
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most  admirably  adapted  to  viticulture,  and  would  no  doubt  produce  ^apes  from 
which  a  most  superior  grade  and  variety  of  wine  could  be  made.  This  slope  and 
soil  extend  to  the  mountains  at  Antelope,  and  beyond  Barney  Martin's  old  place 
is  near  to  the  base  of  Rich  Hill,  sometimes  called  Weaver  Mountain.  The  side 
next  to  Martin's  is  composed  of  a  fine-grained  white  granite,  with  a  large  amoimt 
of  quartz  in  it  and  black  mica.  It  is  gneissic,  in  regular  layers,  and  appears  like 
a  highly  altered  old  sandstone.  The  bedding  pitches  northerly  at  a  low  angle- 
about  30  to  35  degrees.  It  may  be  called  a  granulitic  gi*anite ;  it  appears  to  form 
the  lower  part  of  the  mountain,  the  upper  portion  having  a  darker  and  brown 
color. 

West  of  Antelope  (or  Martin's)  the  slate  formation  crops  out,  and  as  at  other 
places  is  marked  by  a  white  quartz  vein,  dipping  northward  and  resembling  the 
quartz  lode  known  as  the  Leviathan,  of  which  it  is  supposed  to  be  a  part,  sepa- 
rated by  some  great  fault,  heave,  or  displacement.  This  quartz  seemed  quite 
banen  and  worthless  for  gold  mining,  though  there  may  be  nch  pockets  of  coarse 
gold.  Granite  crops  out  west  of  the  Leviathans  lode  hill.  It  is  a  granular  gray 
granite  of  coarse  texture,  and  has  some  isolated  crystals  of  feldspar.  The 
Marcus  gold  vein  traverses  this  rock  in  an  east  and  west  direction  and  the  granite 
is  much  altered  and  decomposed  along  its  course. 

^  RICH  HILL  TO  WALNTT  GROVE. 

From  Antelope  or  Stanton  the  road  noi-thward  to  the  Hassayampa  at  Walnut 
Grove  is  upon  granite,  passing  into  gneissic  rock.  Much  of  the  granite  is  com- 
pact, gray,  and  a  homogeneous  rock,  weathering  into  great  rounded  masses,  like 
that  seen  north  of  Phoenix,  at  Tombstone  and  other  places.  The  rock  is  especially 
well  developed  and  marked  by  disintegration  bowlder-like  formations  at  People's 
Valley,  where  extremely  picturesque  avenues  are  formed  by  the  linear  outcrops 
of  Cyclopean  blocks,  between  whicii  there  is  an  abundant  growth  of  the  evergreen 
oak.  Similar  conditions  are  found  at  and  near  Russell ville,  north  of  Dragoon 
station.  After  passing  the  summit  and  approaching  the  Hai-sayampa  Valley  the 
granite  becomes  more  gneissic,  with  a  large  amount  of  epidote  and  oikes  or  veins 
of  granite  traversing  it. 

COTTONWOOD  CREEK. 

A  deep  gorge-like  canyon  is  bordered  by  volcanic  sediments,  the  beginning  of 
the  extensive  formation  of  this  nature  which  occupies  a  large  part  of  the  Walnut 
Grove  Basin  or  area  above  the  great  Hassayampa  Canyon.  The  left  bank  of 
this  creek  is  a  bluff  of  the  upturned  beds  of  basaltic  lava,  alternating  with 
volcanic  sediments.  A  portion  of  the  creek  runs  in  the  midst  Of  such  sedimeute 
which  are  largely  formed  of  pebbles  and  fragments  of  plutonic  rocks  firmly 
cemented  together  by  a  gray  cement,  making  a  rock  as  hard  as  any  artificial 
concrete. 

THE  DAM  SITE  AT  WALNUT  GROVE. 

The  rocks  at  the  head  of  the  canyon  of  the  Hassayampa,  where  the  dam  was 
located,  are  granitic  and  gneissic.  They  are  very  firm  and  compact,  and  are 
evidently  metamorphic.  The  planes  of  structure  or  ancient  sedimentation  are 
well  developed,  giving  the  rock  a  tabular  form,  well  suited  to  rough  construction. 
The  portion  of  rock  pierced  by  the  tunnel  for  the  pipe  outlet  of  the  dam  was 
excessively  hard,  being  formed  largely  of  vitreous  quartz,  probably  the  altered 
form  of  an  ancient  sandstone,  but  without  the  preservation  of  its  former  granu- 
lar condition.  The  rocks  a  short  distance  north  are  much  more  marked  in  their 
ancient  sedimentary  character,  thoijgh  now  highly  crystalline. 

,   AQUA  FRIA  AND  CAVE  CREEK. 

The  foothills  of  the  mountains  north  and  northwest  of  Phoenix  are  formed 
largely  of  an  ancient,  regularly  stratified  slate,  resting  at  an  angle  of  about  40 
degrees  upon  granite  and  dipping  to  the  northeast.  On  the  road  to  Cave  Creek 
both  granite  and  slates  are  crossed,  the  granite  generally  forming  lower  hills  than 
the  slates.  The  bed  rock  at  the  Phijenix  mine  on  Cave  Creek  is  slate.  At  the 
Chautauqua  and  Yellow  Jacket  claims,  about  3  miles  west,  there  are  large  hills  of 
slate  overlying  granite  at  about  the  same  angle  as  farther  east. 

BOS  ARIZONICA    (FOSSIL  BOVINE). 

A  box  full  of  fragments  of  bone,  sent  to  the  museum  of  the  School  of  Mines  for 
identification  by  Mr.  P.  J.  Coyne  and  Thomas  Deering,  on  being  put  together 
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proved  to  be  the  horn  cores  of  a  gigantic  prehistoric  bovine  quadmped  for  which 
the  name  Bos  Arizonica  is  •proposed.  The  find  was  dug  by  the  gold  placer  miners 
from  the  gravel  deposits  of  Greaterville,  on  the  eastern  side  of  the  Santa  Rita 
Mountains,  in  Pima  County,  some  40  miles  from  Tucson.  Unfortunately  the 
bones  of  the  skull  were  too  much  broken  up  to  permit  of  restoration,  so  it  is 
not  possible  to  gain  any  satisfactory  knowledge  of  its  dimensions  and  generic 
characters.  The  horn  cores,  however,  show  that  the  animal  must  have  had  a  huge 
head  and  neck,  so  as  to  support  and  make  use  of  horns  of  such  great  weight  as 
the  dimensions  indicate.  These  dimensions  are:  Circumference  of  the  largest 
end,  near  the  base,  where  the  horn  joined  the  skull,  17^  inches ;  of  the  smaller  end, 
12  inches  from  the  base,  13  inches ;  length  of  the  portion  restored,  17  inches ;  probable 
extreme  length  if  complete,  23  to  24  inches.  It  is  not  much  curved.  The  form  is 
nearly  cylindrical  in  section  and  is  conoidal,  but  at  least  twice  as  large  as  the 
largest-sized  horn  cores  of  our  domestic  bulls.  The  form  of  the  horn,  it  would 
appear,  must  have  closely  resembled  the  form  f amihar  to  us  with  the  bulls  of  the 
Hereford  breed  rather  than  those  of  the  Durham  shorthorn,  or  the  more  elongated 
and  crooked  horns  of  the  Holsteins.  The  form  differs  decidedly  from  any  buffalo 
horn  ever  known.    It  does  not  resemble  the  horn  of  the  East  Indian  buffalo. 

Somewhat  similar  fossil  horn  cores  have  been  found  in  Texas,  in  Ohio,  at  Big 
Bone  Lick,  Kentucky,  and  in  Nebraska.  And  there  is  a  resemblance  in  size  at 
least  to  the  great  horn  cores  found  in  Europe  which  belonged  to  the  recently 
extinct  Bos  Urus  or  primi-genius.  The  affiliations  of  this  species,  once  so  abundant , 
with  the  American  species  have  not  been  yet  sufficiently  studied,  but  Dr.  Leidy 
thought  that  the  American  species  were  different  from  the  European.  He  has 
described  one  of  the  fossils  with  horn  cores  20  inches  in  circumference  as  Bison 
latifrous.  Prof.  O.  C.  Marsh  has  described  two  other  species,  based  upon  fossil 
horn  cores  from  Nebraska,  as  Bison  ferox  and  Bison  Alleni.  By  the  courtesy  of 
Professor  Marsh  I  was  peimitted  to  critically  examine  those  fossils  in  the  Peabody 
Museum  at  Yale  University,  and  to  compare  them  with  the  fossil  from  Greater- 
ville. Ariz.  This  last  is  thicker  than  the  Nebraska  specimens  in  proportion  to 
its  length,  and  is  less  curved^  A  full  notice  of  B,  arizonica  has  been  sent  to  the 
American  Geologist  for  publication. 

MASTODON  REMAINS  IN  ARIZONA. 

Two  molar  teeth  of  the  mastodon  were  "dug  from  the  deep  vegetable  mold  of 
borders  of  the  great  spring  at  Andi-ade  ranch,  on  the  western  slope  of  the  Santa 
Rita  Mountains,  in  Pima  County,  Ariz. ,  about  20  miles  east  of  Tucson.  These 
teeth,  weiglmig  4  pounds  each,  are  in  an  excellent  state  of  preservation  and  do 
not  appear  to  have  very  great  antiauity,  though  ages  must  have  passed  since  the 
animal  which  bore  them  was  mired  in  the  soft  mud  of  this  spring.  The  length  of 
these  teeth  is  6i  inches.  The  roots  are  about  the  same  length.  The  anterior  fangs 
are  separate  from  the  others,  and  are  much  curved  backward,  and  in  one  specimen 
are  twisted  one  across  the  other.  An  enamel-like  coating  of  a  dark-brown  color 
covers  the  whole  of  the  roots,  and  when  this  coating  is  dry  it  easily  breaks  or 
scales  off  and  shows  a  very  clean  white  dentine  below.  The  roots  are  also  distinctly 
annulated,  the  annulations  being  about  one-fonrth  of  an  inch  wide. 

The  animal  was  advanced  in  years,  for  the  crowns  of  the  molars  are  worn  down 
so  much  that  the  cone-like  cusps,  so  characteristic  of  the  dentition  of  the  mastodon, 
are  gone,  and  instead  of  them  the  dentine  or  ivory  has  a  cup-shaped  surface  sur- 
rounded by  ridges  of  the  thick  and  hard  enamel. 

The  mastodon  from  whose  jaws  these  teeth  came  must  have  been  over  10  feet 
high  and  perhaps  20  feet  long.  The  discovery  of  these  remains  is  important  and 
interesting,  showing  that  these  great  herbif  erous  animals  once  roamed  over  our 
valleys.  They  were  great  feeders,  and  there  must  have  been  a  much  more  abun- 
dant growth  of  vegetation  when  they  lived  than  now  exists,  and  therefore  a 
much  larger  water  supply — another  link  in  the  chain  of  evidence  of  the  gradual 
dessication  of  the  eartii's  surface  and  the  much  smaller  rainfall  and  streaui  vol- 
ume than  formerly. 

Two  more  finds  of  similar  teeth  have  been  reported,  one  near  Bowie  and  the 
other  west  of  Tupson  toward  the  Quijotoas,  but  have  not  been  sufficiently  verified. 

DEVONIAN  AND  SILURIAN  FORMATIONS. 

The  great  mass  of  the  Santa  Catalina  Mountains  is  made  up  of  granite  and 
gneissic  rocks  of  ArchaBU  age;  but  on  the  northeastern  slope,  near  to  the  American 
Flag  mine,  in  the  Old  Hat  district,  there  are  extended  outcrops  of  ancient  Paleo- 
zoic strata  dipping  toward  the  east.    In  addition  to  basal  conglomerates,  made 
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np  of  thoroughly  rounded  bowlders  and  pebble,  there  is  a  thick  series  of  red  sand- 
stones, shales,  and  quartzites,  succeeded  above  by  earthy  and  shaly  limestones,  in 
the  midst  of  which  there  is  a  stratum  of  well-preserved  corals,  among  which  a 
branching  form  is  much  like  a  coral  found  on  the  Verde  River  and  referred  by 
Professor  Meek  to  the  Devonian.  (See  Paleontology  of  Fortieth  Parallel  Survey, 
IV,  27,  and  pi.  11,  fig.  8.) 

It  is  interesting  to  note  that  a  large  quartz  vein  traversing  the  basal  red  sand- 
stones and  shales  is  auriferous. 

Farther  south,  in  the  Santa  Rita  range,  in  the  region  of  Rosemont  and  of  Great- 
erville,  on  the  east  side  of  the  mountains,  limestones  and  quartzites  are  exten- 
sively developed  and  upheaved.  The  basal  rock  on  the  west  is  the  coarse  granite 
above  described,  which  has  a  great  extension  to  the  north  and  northwest,  and 
appear  generally  to  be  gold  bearing,  as,  for  example,  at  the  Mammoth  and  at 
Goldfields.  In  the  Greaterville  region  this  granite  has  a  very  massive  flanking 
on  the  east  of  a  coarse  conglomerate  of  granite  fragments,  indicative  of  a  stu- 
pendous current  of  water  from  the  west  eastward  and  at  the  same  time  showing 
that  at  an  early  period  of  the  history  of  the  continent  there  were  shallow  seas 
and  shore  lines  m  the  region  of -Arizona.  Other  Mid  different  conglomerates  far- 
ther north  and  south  bear  abundant  testimony  to  the  truth  of  the  same  general 
statement.  Arizona  was  largely  above  water  in  the  earlier  ages.  This  granite 
conglomerate  seems  local.  It  requires  further  study.  It  is  overlain  by  quartz- 
ites and  limestones,  and  probably  unconformably,  yet  it  is  not  certainly  older, 
for  masses  of  quartzites  have  belen  noted  in  its  midst.  It  is,  however,  aurifer- 
ous. Small  seams  of  quartz  are  numerous,  and  in  some  of  them  coarse  gold  can 
be  seen.  The  extensive  degiadation  of  such  rock  would  liberate  a  large  amoimt 
of  gold,  and  this  formation,  together  with  other  quartz  veins,  may  be  the  source 
of  the  gold  of  the  Greaterville  placer.  (See  under  Placers,  chapter  on  gold.) 
Directly  above  the  quartzite  and  red  beds  there  are  heavily  bedded  limestones, 
which  at  Greaterville  and  Deerings  Camp  are  fossiliferous.  I  collected  corals 
and  brachiopods  representing  the  Silurian  age.  A  well-defined  and  nearly  verti- 
cal fault  dislocates  the  red  beds  near  to  Deerings  Camp. 

SANTA  CATALINA  MOUNTAINS. 

This  massive  range  of  moimtains  bounds  the  view  from  Tucson  across  the  broad 
mesa  northward.  It  is  one  of  the  mo^t  marked  and  extensive  of  the  many  moun- 
tain groups  which  form  the  diversified  toi)ography  of  Arizona.  As  seen  from 
Tucson  or  the  plain  on  which  the  university  stands,  its  general  directions  appear 
to  be  east  and  west,  for  it  sti  etches  waU  like  for  some  10  or  15  miles  approxi- 
mately in  that  direction,  but  if  followed  around  its  western  extremity  a  north- 
erly or  northwesterly  trend  becomes  apimrent,  and  it  may  be  followed  up  the  Cafi- 
ada  del  Oro  for  some  30  miles  in  that  direction  to  and  beyond  Oracle,  just  over  the 
line  in  Pinal  County.  The  range  is  rugged  and  precipitous,  especially  ui)on  the 
northern  face  of  the  ridges,  due  to  the  peculiar  layering  of  the  rocks.  The  high- 
est and  chief  ridge  culminates  in  Mount  Lemon,  the  summit  of  which  is  reported 
to  be  about  10,000  feet  above  tide,  or  about  7,600  feet  higher  than  the  plain  of 
Tucson.  And  the  high  ridge  reaches  its  greatest  elevation  in  Mount  Rice.  The 
higher  ridges  and  summits  are  favored  by  snow  falls  in  winter  and  an  abundant 
precipitation  during  the  season  of  summer  rains.  These  higher  ridges  are  thus 
covered  with  vegetation  and  support  forests  of  splendid  furs  and  pines,  some  of 
the  trees  attaining  a  diameter  of  more  than  3  feet  at  the  base  of  the  brink.  But 
the  precipitation  is  not  suflBcient  to  maintain  large  flowing  streams  descending  to 
the  surrounding  plains,  except  for  a  short  time  during  the  periods  of  excessive 
rainfall  on  the  summits  or  when  a  heavy  snow  fall  in  winter  is  rapidly  melted  by 
the  ardent  rays  of  an  unclouded  Arizona  sun. 

The  geologic  structure  of  the  central  mass  of  the  Santa  Catalinas  is  but  little 
known.  The  southern  flanks,  sloping  off  into  the  great  mesa  of  Tucson,  are  made 
up  of  tabular  gneiss  in  such  regular  strata  as  to  look  at  a  distance  like  ordinary 
mechanically  formed  sedimentary  sandstones.  The  planes  of  stratification  are 
flat,  not  in  curves  or  folds.  In  this  respect  they  are  peculiar  and  almost  unique. 
The  low  angle  of  dip  and  the  tabular  form  both  indicate  very  little  disturbance 
since  their  de^sition.  The  formation  is  very  thick.  It  is  penetrated  by  tabular 
sheets  of  ^anitic  rock.  Large  portions  of  the  gneiss  contain  feldspathic  nodules 
enfolded  in  the  micaceous  layers,  giving  the  appearance  of  a  porphyry  like  our 
"bird's-eye  porphyry"  of  the  prospectors,  and  entitling  the  rocK  to  the  name  of 
augen  gneiss.  Other  layers  are  quartzose,  sandy,  and  seemingly  are  quartzites  or 
old  sandstones.    The  whole  series  is  ancient.    I  refer  them  to  the  Archaean. 
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On  the  extreme  northeastern  flank  of  the  range  there  are  coarse  conglomerates 
made  up  of  thorougly  well-worn  bowlders  and  pebbles,  in  which  white  quartz 
predominates,  thus  indicating  extensive  mineral  shore-line  eruption  and  aeposi- 
tion.  The  Palezoic  beds  are  there  developed;  also  a  broad  scale,  with  thick 
deposits  of  red  sandstone  and  shales — the  Devonian  or  older  and  fossilif  erous  lime- 
stones above  elsewhere  noticed. 

Crystalline  limestone  in  the  form  of  statuary  marble  may  also  be  found,  and 
near  Johnson's  rancho,  in  the  gulch,  there  are  very  interesting  croppings  of  the 
Arizonian  slates  in  a  greatly  compressed  and  contorted  condition,  showing  sharp 
zi^ag  folding  and  crumplmgs,  evidently  the  result  of  intense  lateral  pressure. 

Some  deposits  of  copper  ore  are  being  prospected  in  different  parts  of  this  range 
and  in  the  adjoining  spur  or  branch  known  as  the  Rincon  Mountains,  lying  north- 
easterly from  Tucson. 

THE  NATURAL  BRIDGE  OP  ARIZONA. 

The  remarkable  natural  formation  of  a  chasm  spanned  by  a  rock  bridge  is  one 
of  the  wonders  of  the  world,  and  it  far  exceeds  the  natural  bridge  of  Virginia  in 
extent  and  grandeur.  The  bridge  spans  Pine  Creek,  one  of  the  tributaries  of  the 
Upper  Verde  River,  in  Gila  County,  in  the  extreme  northwest  comer  of  Tonto 
Basin  and  about  4  niiles  from  the  town  of  Pine.  A  description  of  this  natural 
bridge  was  given  by  Patrick  Hamilton  in  his  book  upon  Arizona,  with  a  full-page 
lithographic  illustration  (p.  136),  but  I  subjoin  a  more  recent  description,  giving 
an  account  of  a  visit  to  the  bridge,  by  Mr.  Harry  G.  Logan,  one  of  the  students  of 
the  University  of  Arizona. 

**  Pine  Creek  at  the  bridge  flows  in  a  canyon  with  steep  sides.  Arriving  at 
the  bnnk  of  this  canyon  we  see  before  and  below  us  a  nearly  level  flat  of  land 
some  5  or  6  acres  in  extent,  reaching  across  the  canyon  to  the  opposite  side, 
where  there  is  an  abrupt  wall  of  rocks,  the  face  of  a  mountain  perhaps  1 ,500  feet  high. 
Standing  on  this  level  tract  of  land,  on  which  there  are  buildings,  an  alfalfa  field, 
and  an  orchard,  it  is  hard  to  believe  that  we  are  on  the  top  of  a  natural  bridge 
across  a  chasm  and  that  the  stream  flows  below  us.  But,  looking  to  the  right 
and  to  the  left,  as  we  face  the  precipitous  bluff,  we  see  the  open  canyon,  perhaps 
300  or  400  feet  wide  and  250  feet  deep.  The  height  of  the  bridge  lessens  as  we 
approach  the  op|)08ite  side,  and  at  one  place  there  is  a  hole  in  the  apparently  Folid 
rock  through  which  one  can  look  down  for  126  feet  to  the  bottom  of  the  canyon. 

**  Desiring  to  get  under  this  wonderful  bridge,  we  take  a  trail  to  the  left  and 
note  that  tne  rocks  lie  in  great  benches  or  strata,  like  cave-like  openings  extend- 
ing backwards  into  the  buttresses  of  the  bridge.  Entering  one  of  these  openings 
and  crawling  sometimes  upon  our  hands  and  knees  we  find  a  cave  or  vaulted 
chamber  with  beautiful  translucent  stalactites  pendant  from  the  ceiling  and 
reaching  nearly  to  the  floor.  These  stalactites  are  resonant  when  struck,  giving 
off  musical  notes.  This  cave  is  the  abode  of  numerous  bats  and  they  made  it 
uncomfortable  for  us  to  remain,  sck  we  descended  to  the  bottom  of  the  canyon 
where  there  is  a  pool  of  water  20  to  JO  feet  across  and  said  to  be  over  50  feet  deep. 
The  opposite  buttress  or  wall  of  the  bridge  is  nearly  perpendicular." 

Other  caves  along  the  canyon  give  evidence  of  the  flow  of  water  carrying  lime 
in  solution,  for  twigs,  grass,  and  other  substances  lying  in  the  water  are  now  cov- 
ered with  a  crust  or  deposit  of  lime.  The  rocks  of  the  canyon  appear  to  be  chiefly 
limestone. 

Theorizing  upon  the  origin  of  the  bridge  we  may  suppose  that  the  springs  and 
streams  of  calcareous  water  have  gradually  deposited  lime  in  greater  quantity 
above  than  below,  and  have  in  the  lapse  of  time  built  out  or  cemented  together 
the  rocks  and  debris  of  the  canyon  until  a  firm  cemented  mass  was  formed  under 
which  the  water  cuts  its  way.  Fossils  obtained  from  the  limestones  of  this  local- 
ity indicate  the  i)eriod  or  age  of  the  Lower  Carboniferous  limestone. 

MESA  FORMATION,  TUCSON. 

""The  mesa  upon  which  the  University  of  Arizona  is  located  consists  chiefly  of 
horizontal  deposits  of  washed  gravel  and  sand  derived  from  the  breaking  down 
of  grajoite  and  gneissic  rocks.  The  nature  of  the'  fragments  indicates  that  they 
came  from  the  canyons  and  cliffs  of  the  Santa  Catalinas  and  the  Rincon  Moun- 
tains. It  is  more  than  probable  that  a  large  part  of  the  dei)osits  came  from  the 
Sabina  Canyon,  the  largest  and  most  important  drainage  canyon  from  the  Santa 
Catalina  range,  but  at  a  remote  x)eriod,  when  the  rainfall  was  far  greater  than  at 
present.    In  sinking  a  well  to  obtain  water  just  north  of  the  northwest  comer  of 
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the  university  tract  to  a  depth  of  85  feet  the  following  succession  of  layers  were 
cut  through : 

Section  of  the  mesa  formation. 

Feet. 

Thin,  sandy  soil,  3  to  12  inches,  then  caliche  and  pebbles,  hard  cement 6 

Coarse  gravel,  granitic 6 

Sand  and  water-worn  bowlders 6 

Red  and  clay-like  earth 2 

Red  sand 2 

Soft  caliche,  a  calcareous  cemented  mass 2 

Hard  sand 6 

Hard  sand  and  gravel 3 

Sand,  cemented  and  aggregated  in  lumps 11 

Red  clay 3 

Red  clay  and  sand 1 30 

Sand  and  bowlders 8i 

Water  in  sandy  layers 3i 

Most  of  the  closely  cemented  sand  and  gravel  not  enveloped  in  caliche  is  well 
filled  with  small,  sparkling  crystals  of  calc  spar,  which  appears  to  be  the  cement- 
ing material  holding  the  grains  of  sand  together. 

TRIASSIC  FORMATION. 

I  have  elsewhere  mentioned  the  probability  that  the  red  sandstones  of  the  Salt 
River  Valley  at  McDowell  Mount  and  near  Phoenix  are  probably  of  Triassic 
age.  Dr.  J.  F.  Blandy  in  1893  published  a  note  upon  the  occurrence  of  the  Trias 
in  southwestern  Arizona  (Engmeering  and  Mining  Journal,  November  4, 1893), 
and  informs  me  that  since  then  he  has  found  remnants  of  the  Cretaceous  in 
places,  but  particularly  in  the  Date  Creek  Valley  west  of  Congress. 

ANCIENT  CHANNEL  OF  SALT  RIVER. 

There  are  good  evidences  that  at  a  former  period  of  the  later  ages  of  the  earth's 
history,  but  possibly  before  the  creation  of  man,  the  Goldfield  region  east  of 
Mesa  was  the  channel  through  which  a  greater  part  of  the  ancient  floods  now 
represented  by  the  Salt  River  flowed  westward.  The  chief  fact  in  evidence  is  the 
presence  upon  the  higher  mesas  and  hills  of  drifted  river  gravel,  so  much  rounded 
and  water  worn  as  to  prove  its  transportation  by  water  currents  from  remote 
sources,  and  at  the  same  time  showing  by  the  composition  of  this  rounded  gravel 
its  source  in  hills  and  mountains  far  to  the  eastward,  and  at  the  sources  of  the 
Salt  River  and  the  Gila.  Among  this  transported  gravel  we  find  bowlders  of  the 
same  peculiar  kind  of  slate  or  sericite-schist  as  forms  the  bulk  of  the  high  moun- 
tains known  as  the  Four  Peaks,  which  rise  majestically  in  the  west  and  north.  It 
is  probable  that  before  the  Salt  River  had  cut  its  way  to  its  present  low  channel 
a  part  at  least  of  the  drainage  was  through  this  open  gateway  to  the  west.  It 
should  also  be  noted  that  the  volcanic  tufa  which  now  sui-moimts  the  hills  also 
contain  considerable  quantities  of  similar  slate,  lending  strength  to  the  belief 
that  these  sediments  also  were  laid  down  by  great  currents  of  water  sweeping 
westward  from  the  Four  Peak  region. 

GEOLOGY  OF  THE  SUPERSTITION  MOUNTAINS. 

The  Superstition  Mountains,  rising  about  20  miles  east  of  Mesa,  and  lying 
between  the  Gila  and  Salt  rivers,  are  not,  as  usually  shown,  one  continuous 
range  extending  north  and  south.  The  name  should  be  restricted  to  the  east  and 
west  line  of  table-topped  hills  extending  alont?  the  road  from  Mesa  to  Piaal. 
Instead  of  a  continuous  range  beyond  these  hills  on  the  north  there  is  a  broad, 
open  basin-like  valley  to  which  the  name  Qoldfields  has  been  given.  It  is  an 
open  space  between  mountains  on  each  side,  and  has  the  general  elevation  of 
2,300  feet  or  1,000  feet  above  Mesa  Citv.  The  hills  on  the  north  side  of  this  valley 
rise  from  500  to  1.000  feet  higher,  and  are  fonned  of  volcanic  tufas  and  shyolitic 
lavas  laid  down  upon  a  gianitic  foundation.  So  also  are  the  summits  of  the  hills 
on  the  south  side  volcanic  in  origin,  but  are  harder  and  more  porphyritic  and 
basaltic.  The  general  dip  of  all  these  beds  of  pi u tonic  origin  is  to  the  eastward. 
The  floor  or  foundation  of  the  whole  region  is  a  coarse-grained  and  porphyritic 
granite.    The  distinct  feldspar  crystals  are  generally  from  half  an  inch  to  an 
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inch  in  diameter.  The  mica  is  biolite,  in  fine,  irregular  scales  and  evenly  spread. 
The  rock  weathers  freely  and  does  not  appear  in  bold  ridges  of  a  mggea  aspect, 
but  the  surface  is  smooth  and  rounded. 

It  is  the  ancient  foundation  arch  and  appears  to  extend  northward  to  and  beyond 
the  Salt  River,  for  the  same  kind  of  rock  is  found  at  the  head  of  the  Consolidated 
Irrigation  Canal,  where  the  Salt  River  comes  through  the  mountains.  It  there 
forms  the  two  sides  of  the  arch,  cutting  through  which  the  water  of  the  canal  is 
taken  out.  This  granite  has  at  least  two  interesting  peculiarities.  It  is  water 
bearing  to  an  unusual  degree  in  the  Goldfield  region,  and  is  also  auriferous  to  a 
large  extent. 

HIIiLS  SOUTH  OP  MESA. 

From  Mesa  southward  the  country  is  open  to  the  Gila  in  some  directions,  and 
In  others  is  interrupted  by  low  ranges  ana  buttes  rising  isolated  above  the  plain 
like  islands  from  an  ocean.  One  of  these  buttes  on  the  right  bank,  or  the  north 
side  of  the  GUa  and  in  the  Indian  reservation  20  miles  or  more  south  of  Mesa. 
was  visited  and  was  found  to  be  made  up  of  the  ancient  mica-slate  formation — 
the  Arizonian,  probably  the  equivalent  of  the  Huronian.  The  slates  are  much 
crinkled  and  contorted,  together  with  numerous  thin-bedded  layers  of  quartz. 
The  general  direction  of  the  lamination  in  north  10'  west.  The  relics  of  an  ancient 
canal  just  north  of  this  butte,  and  evidences  of  aboriginal  dwellings,  show  that 
the  place  formerly  had  a  large  population.  The  direction  of  the  bedding  or  lam- 
inations of  the  mica-slate  rocks  is  not  in  any  way  favorable  to  artesian  conditions, 
trending  as  it  does  nearly  at  right  angles  with  the  general  descent  of  the  valley, 
unless  we  may  regard  the  formation  as  indicative  of  a  rugged  underground  topog- 
raphy, rising  in  underground  ridges  across  the  valley,  tending  to  throw  any 
underground  flow  toward  the  surface. 

SOFT  TUFA.  TUCSON  MOUNTAINS. 

The  white,  soft  rock  underlying  the  inclined  capping  of  volcanic  rock  lying  to 
the  east  and  north  of  the  Yuma  mine  is  a  very  remarkable  mineral  aggregate. 
Its  general  aspect  is  that  pf  a  granular  granite  a  granutite.  But  large  portions 
of  the  weathered  rock  are  reduced  to  a. powdery  mass,  like  a  pile  of  ashes  or  dry 
clay  and  sand.  It  is  not  easy  to  secure  masses  large  enough  for  specimens  that 
-will  hold  together  for  transportation.  Such  specimens,  on  examination,  prove  to 
be  distinct  mechanical  aggregates,  made  up  chiefly  of  granite  debris  with  small 
included  fragments  of  red.  ana  gray  siliceous  pebbles.  Biotite  mica,  in  small  but 
sharp  and  brilliant  hexagonal  plates,  is  abundant.  The  siliceous,  f  eldspathic,  and 
other  grains  are  firmly  cemented  in  place  by  a  gray  or  white  magma,  which  is 
neither  calcareous  nor  siliceous,  but  is  feHcitic  and  fusible.  The  whole  mass  is 
slightly  cavernous  and  porous,  and  the  cavities  are  lined  with  small  crystals, 
apparently  of  albite.  Lattle  siliceous  pebbles  when  broken  out  leave  a  cast  of 
tneir  form  in  the  magma.  Surface  specimens  are  often  incrusted  by  thin  layers 
or  deposits  of  lime  carbonate,  a  superficial  and  exotic  accumulation  very  common 
on  the  rocks  of  the  region  and  in  the  seams  or  crevices  of  the  cropping.  In  this 
peculiar  aggregation  we  have  apparently  all  the  constituents  of  an  albitic  granite 
in  a  comminuted  condition,  whicn  mixture  under  favorable  conditions  of  moisture 
and  pressure  might  readily  assume  the  crystalline  condition  of  a  normal  granite 
or  granulate. 

We  must  assume  that  this  rock  has  resulted  from  the  breaking  up  and  destruc- 
tion of  a  previously  existing  granitic  mass  by  active  volcanic  agencies.  It  may  be 
called  a  feldspathic  or  albitic  tuff,  but  it  is  very  different  in  its  composition 
from  the  lijBrht-colored  tuffs  near  Tucson.  Its  position  is  similar,  being  underlain 
and  overlaid  with  plutonic  beds  of  stratified  red-brown  and  chocolate-colored 
porphyrie«,  but  the  oeds  are  not  horizontal  or  nearly  so  as  at  Tucson.  They  are 
uplifted  and  dip  at  low  angles  to  the  northeast.    And  at  Tucson  the  overlying- 

J)lutonic  beds  are  more  moaem  and  lava-like  in  aspect  and  are  full  of  amygda- 
oidal  cavities,  indication  of  surface  flows. 

In  both  loc^ties  the  underlying  beds  of  soft,  white  tufa  have,  in  a  large  meas- 
ure, determined  the  topography  of  the  region,  for  by  yielding  readily  to  eroding 
agencies  the  harder  overlving  beds  have  been  undermined  and  left  unsupported. 
have  broken  off  at  the  edges.  In  the  croppings  northwest  of  Tucson  the  con- 
stant caving  down  of  the  underlying  soft,  white  strata  is  shown  by  the  numerous 
shps,  leaving  a  white  track  in  the  soft  slopes. 
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THE  SOILS  OF  ARIZONA. 

All  soils  are  derived  primarily  from  the  decay  or  decomposition  of  rocks,  or 
from  the  abrasion  and  breaking  down  of  rock  masses,  by  the  various  mechanical 
eroding  and  chemical  agencies  constantly  acting  npon  them.  Soils  are  thus  as 
varied  in  their  chemical  composition  as  the  rocks  from  which  they  are  derived. 
Granitic  rocks  produce  granitic  soils;  volcanic  rocks,  volcanic  soils;  sandstones 
give  sandy  soils.  But  all  have  been  more  or  less  modified  by  the  sorting  action  of 
water,  which  separates,  to  a  great  extent,  the  fine  particles  from  the  coarse.  The 
•  detritus  brought  out  from  the  steep,  rocky  gorges  of  the  mountains  is  coai-ser  than 
the  materials  transported  by  the  slower  flowing  streams  of  the  valley  lands.  The 
rushing  torrents  from  the  moimtains  bring  down  large  bowlders  and  gravel.  As 
such  floods  spread  out  at  the  mouths  of  canyons,  and  the  volume  and  speed  are 
checked,  the  larger  masses  of  rock  are  drooped,  and  gradually  fan-shaped  slopes 
are  built  up  around  the  mountains,  while  the  finer  materials  are  swept  onward  to 
the  lower  and  more  nearly  level  lands. 

Thus,  as  a  general  rule,  the  soils  of  a  region  partake  of  the  nature  of  the  adja- 
cent mountains,  the  coarser  and  more  rocky  soils  being  highest  and  nearest  to  the 
parent  ridges,  while,  as  the  slope  lessens,  the  soil  materials  are  finer,  but  do  not 
necessarily  differ  greatly  from  the  coarser  in  their  chemical  composition. 

The  soils  of  the  great  Salt  River  and  Gila  valleys  are  not  local  m  origin.  They 
are  the  result  of  the  eroding  and  transporting  agencies  of  the  rivers  which  drain 
the  vast  region  of  central,  northern,  and  eastern  Arizona.  Both  the  Gila  River 
and  the  Salt  River  and  their  tributaries  are  but  remnants  of  more  powerful 
streams,  which  once  swept  over  the  region  and  filled  the  valley  with  debris.  It 
is  to  those  earlier  rivers  we  owe  the  extended  plains  and  mesas  now  above  the 
reach  of  the  highest  floods  of  the  present  period.  The  ancient  floods  brought  with 
them  contributions  of  gravel,  sand,  and  salt  from  the  mountains  far  away  at  their 
sources.  And,  as  in  the  mountain  ridges  so  laid  under  contribution  there  was  a 
great  variety  of  rocks,  both  crystalline  and  sedimentary— granitic,  volcanic,  lime- 
stones, sandstone,  and  slates — so  the  fragments  torn  from  their  flanks  were  varied 
in  composition,  and  gave  soils  with  a  great  variety  of  constituents.  To  these 
constituents,  made  up  of  the  trash  from  distant  mountains,  we  add  those  derived 
from  the  nearer  ridges  and  from  local-drainage  flows-rsuch,  for  example,  as  the 
slopes  and  mesas  formed  chiefly  by  the  Hassayampa,  the  Agua  Fria,  Cave  Creek, 
ana  the  Verde.  The  comparatively  local  wash  from  the  granitic  area  of  gold  field 
east  of  Mesa  has  also  had  a  marked  influence  upon  the  nature  of  the  soils  lying 
directly  west  of  it. 

Prof.  Robert  A.  Forbes,  chemist,  and  now  the  director  of  the  agricultural 
experiment  station  of  the  university,  Tucson,  has  made  an  exhaustive  study  of 
the  soils  of  the  Salt  River  Valley,  and  has  reported  the  results  in  one  of  the  station 
bulletins.  After  giving  in  detail  the  results  of  the  analysis  of  twenty-one  different 
samples,  he  states  the  general  results,  as  follows : ' 

**  Considering  the  more  critical  plant  foods  in  order,  it  is  observed,  first,  that 
lime  averages  no  less  than  2.372  per  cent  for  the  twenty  samples  from  the  valley, 
and  is  mostly  in  the  form  of  the  carbonate,  which  is  so  useful  for  the  flocculation 
of  clay  soils  and  their  consequent  improvement  in  tilth.  In  arid  regions  this  is  a 
fortunate  compensation  for  the  small  amounts  of  humus  which  prevail.  In  humid 
regions  the  situation  is  reversed.  Lime  being  present  in  but  small  amounts  in 
such  soils  tilth  is  more  largely  influenced  by  humus,  which  is  found  most  abun- 
dantlv  in  damp,  cool  situations. 

**  The  abundance  of  lime  is  characteristic  of  arid  regions,  and  is  one  reason  for 
the  fertility  of  these  soils  imder  irrigation,  since  this  substance  not  only  improves 
the  physical  condition,  but  preserves  humus,  and  renders  phosphoric  acid  and 
potash  more  available  to  vegetation. 

**  Potash  is  abundant  everywhere,  being  deficient  in  not  a  single  case  and  showing 
an  average  of  0.821  per  cent,  or  more  than  twice  what  is  usually  considered  essen- 
tial to  fertility.  The  feldspars  which  are  found  in  the  granites  of  this  region  are 
rich  in  potash,  and  by  their  weathering  and  decomposition  contribute  this  element 
of  fertility  abundantly  to  the  tilth  of  the  valley. 

Table  of  average  results. 
In  fine  earth,  water  free.  Per  cent 

Insoluble  matter — sand,  etc 64.575 

Soluble  silica,  from  clay 13. 781 

Alumina  (Al.Oi) 6.438 

Iron  oxide  (Fe^Os) 4. 922 

» Salt  River  Valley  Soils,  Bulletin  No.  28. 
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Per  cent. 

Organic  and  volatile  matter 3.569 

Lime(CaO) ^ 2.372 

Potash  (KaO) 3 821 

Soda(NajO) 425 

Magnesia  (MgO) 1.835 

Manganese  oxide  (Mn^O^) 055 

Phosphoric  acid  (as  PsOr) 130 

Sulphnric  acid  (as  SO3) 059 

Carbonic  acid  (as  CO9) 1.025 

Chlorine 110 

Net  total 100.112 

Humns .650 

Nitrogen 045 

Alkahne  salts _ 

Total  soluble  salts .167 

Sodinm  carbonate 044 

Sodium  sulphate 080 

Sodium  chloride 041 

**  Phosphoric  acid  makes  a  fairly  satisfactory  showing.  The  average  of  0.13  per 
cent  is  somewhat  in  excess  of  the  necessary  amount,  and,  as  stated  before,  the 
large  percentage  of  lime  associated  with  it  should  tend  to  make  it  more  available. 
In  x)articular  cases  these  soils  are  undoubtedly  deficient  in  this  element  of  fer- 
tility; such,  for  instance,  are  samples  Nos.  12,  11,  20,  13, 14,  and  1,  and  it  may  be 
something  more  than  a  coincidence  that  Nos.  1,  12, 13,  and  20  are  from  locahties 
where  fruit  trees  are  in  an  unhealthy  condition.  These  soils  would  quite  probably 
profit  by  the  addition  of  fertilizers  containing  phosphoric  acid.  Commercial 
phosphates  are  beyond  the  reach  of  most  farmers  of  this  region,  but  phosphoric 
acid  may  be  supplied,  with  other  needed  materials,  in  barnyard  manure.  Bat 
guano  also  contains  much  phosphoric  acid,  our  samples  showing  from  8.36  to  6.91 
per  cent.  It  is  possible  also  that  the  local  supply  of  bones  could  be  ground  and 
treated  profitably  for  this  purpose,  but  some  machinery  and  considerable  skill  are 
needed  for  this  work. 

"  Zeolites. — It  will  be  noticed  in  the  table  that  the  soluble  silica  averages  more 
than  twice  as  much  as  the  alumina  (18.781  to  6.433  per  cent).  This  excess  of 
silica  suggests  the  presence  of  zeolites,  since,  as  Dr.  Hugard  points  out,  the  ratio 
of  silica  to  alumina  in  pure  clay  is  only  about  as  46  to  40.  The  existence  of  zeo- 
lites is  further  indicated  by  the  fact  that  Hme,  magnesia,  potash,  and  soda  are  far 
in  excess  of  the  amounts  necessary  to  combine  with  the  carbonitic,  sulphuric,  and 
phosphoric  acids  present.  The  importance  of  zeolites,  as  emphasized  by  Dr.  Hil- 
ffard,  consists  in  the  fact  that  they  are  repositories  of  plant  foods,  from  which, 
by  slow  decomposition,  these  comi)ounds  are  gradually  given  up,  as  needed.  The 
existence  of  zeolites  in  large  amount,  therefore,  augurs  well  for  the  wearing 
qualities  of  soils  containing  them. 

ALKALINE  SALTS. 

**  These  are  not  as  a  rule  present  in  unmanageable  amounts,  though  in  connection 
with  heavy  soils  they  occasionally  make  a  good  deal  of  trouble.  Just  "south  and 
Houthwestof  Tempe  is  a  tract  of  low.  heavy  land  containing  an  excessive  amount 
of  alkaline  salts.  In  its  virgin  state  this  tract,  which  is  represented  by  sample 
16,  supports  a  bushy  growth  of  atriplex  and  a  few  hardy  weeds,  but  has  not  been 
reclaimed  for  agricultural  purposes.  An  examination  of  the  analysis  of  soil  16 
will  show  that  the  alkali  in  this  tract,  as  indeed  nearly  everywhere  in  the  valley, 
is  chiefljr  *'  white"  in  character  and  contains  a  relatively  small  proportion  of  the 
more  injurious  sodium  carbonate  or'* black  alkali."  (Jonsequently  these  lands 
must  be  reclaimed,  not  by  treatment  with  gypsum,  which  is  an  antidote  for  black 
alkali,  but  by  drainage  and  the  entire  removal  of  the  objectionable  salts.  The 
Australian  salt  bush,  which  is  not  only  an  excellent  forage,  but  grows  readily  in 
excessively  alkaline  soils  and  removes  large  amounts  of  the  injurious  salts,  may 
also  prove  useful  in  some  situations  hereabouts. 

'*  The  silt  brought  down  with  the  water  has  a  manifest  effect  upon  the  physical 
nature  of  our  irrigated  soils,  but  we  have  not  confirmed  the  jwpular  notions  regard- 
ing its  fertilizing  value  by  any  investigation  of  its  composition. 
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THE    CHIEF    DEFICIENCIES  OP    OUR    DESERT    SOILS    AND  SUGGESTIONS    FOR  OVER- 
COMING THEM. 

*'  Nitrogen  is  probably  seriously  lacking  in  most  of  the  soils  of  this  valley.  The 
average  of  0.045  per  cent  is  low  and  inclnaes  amounts  running  from  0.029  per  cent 
in  soil  4.  to  0.108  per  cent  in  soil  16.  The  smallness  of  these  figures  may  be  seen 
by  comparison  with  the  average  amount  of  nitrogen  (humic  nitrogen  only)  in  18 
arid  soils,  stated  by  Dr.  Hilgard  at  0.101  per  cent  ore,  more  than  twice  as  much  as 
the  Arizona  average. 

'*  That  these  soils  are  nitrogen  hungry  is  indicated  also  by  a  leaf -curl  disease, 
which  has  been  noticed  among  the  peaches  and  apricots  on  the  Phoenix  substation 
by  Professor  Toumey.  who  attributes  the  trouble  to  a  weakened  condition  result- 
ing from  a  lack  of  soil  nitrogen. 

"  The  problem  of  supplying  deficient  nitrogen  is,  therefore,  a  most  serious  one, 
inasmuch  as  nitrogen  is  the  most  costly  plant  food  sold  in  commercial  fertilizers. 
Fortunately,  however,  a  cheap  method  exists  for  accomplishing  this  work,  namely, 
by  cultivating  leguminous  crops  upon  the  land,  such  as  alfalfa,  crimson  clover, 
sour  clover,  cowpeas.  vetches,  beans,  peas,  or  other  members  of  this  class  of  plants, 
according  to  circumstances  of  climate,  water,  and  soil.  These  plants,  as  men- 
tioned before,  maintain  upon  their  roots  colonies  of  peculiar  bacteria.  api)earing  as 
small  lumps  or  tubercles,  which  have  power  to  convert  nitrogen  from  the  air  mto 
the  nitrate  form  available  to  vegetation.  Upon  the  decay  of  the  whole  plant, 
which  may  be  plowed  imder  as  green  manuring,  or  of  the  roots  and  stubble,  if 
the  crop  is  harvested,  the  nitrogen  contained,  in  combination  with  humus,  remains 
behind  and  is  available  to  other  crops  which  have  not  the  power  of  deriving  their 
nitrogen  supply  from  the  air. 

*' Doubts  nave  been  expressed,  when  alfalfa  is  cut  for  hay,  that  the  nitrogen 
returned  to  the  soil  by  decaying  roots  &nd  stubbles  make  up  for  that  which  is 
taken  away  from  the  soil  during  the  growth  of  the  plant;  for  alfalfa  is  known  to 
feed  upon  soil  nitrogen  as  well  as  that  indirectly  obtained  from  the  air.  Of  course, 
this  return  will  be  made,  with  interest,  when  the  whole  crop  is  plowed  under,  and 
the  same  will  be  true  when  it  is  pastured,  the  nitrogen  being  then  returned  in  the 
excrements  of  the  animals  on  the  ffround. 

"  In  Salt  River  Valley  most  alfalfa  fields  have  been  used  both  for  hay  cutting 
and  pasture.  In  order,  therefore,  to  determine  the  effect  of  the  prevailing  man- 
agement of  this  crop  upon  soil  nitrogen  samples  were  taken  from  nine  fields  in  the 
vallev  which  had  formerly  been  in  alfalfa  from  five  to  fifteen  years.  These  samples 
gave  0.052,  0.073,  0.060,  0.056,  0.090,  0.068,  0.097,  0.095,  and  0.115  per  cent,  respect- 
ively, jr  an  average  of  0.078  per  cent  as  compared  with  the  average  of  0.045  per 
cent  for  the  virgin  soils  of  the  valley,  an  increase  of  about  two-thirds.  It  is  note- 
worthy that  of  the  percentages  of  nitrogen  in  alfalfa  ground,  not  one  falls  below 
the  average  of  that  in  virgin  soils,  while  in  but  one  case.  No.  16,  does  the  nitrogen 
of  virgin  soils  exceed  the  average  in  alfalfa  ground.  The  effect  of  alfalfa  upon 
soil  nitrogen  in  ordinary  practice  is  therefore  sharply  marked  so  far  as  our  obser- 
vations go. 

'*  The  examinations  made  in  the  laboratory  thus  confirm  in  part  the  exx)erience 
of  the  farmers  of  southern  Arizona  as  to  the  most  profitable  method  of  handling 
our  desert  scnls.  This  consists  simply  ingrowing  alfalfa  upon  the  ground  before 
attempting  other  crops.  It  has  rei)eatedly  been  stated  to  the  writer  by  residents 
of  Salt  River  Valley  that  orchards,  wheat,  and  various  other  crops  were  conspicu- 
ously thriftier  on  old  alfalfa  ground  than  on  adjacent  virgin  tracts.  It  was  also 
observed  in  1897,  during  the  work  on  sugar  bt^ts,  that  the  best  beets  came  from 
alfalfa  ground,  being  richest  in  sugar  and  of  greatest  purity. 

ALFALFA  IMPROVES  THE  PHYSICAL    CONDITION  OF    THE  SOIL. 

'*  The  beneficial  effects  of  alfalfa,  however,  are  due  not  only  to  the  increase  of 
nitrogen  in  the  soil,  but  to  a  great  improvement  in  its  physical  condition.  The 
comi)ivct  character  of  our  desert  soils  is  forbiddingly  evident  to  most  obsei-vers, 
e.'^pecially  those  accustomed  to  the  loose  virgin  tilth  prevalent  in  humid  climates. 
•  This  denseness  and  solidity  so  necessary  to  overcome  is  due  to  various  causes.  In 
the  first  place,  alkaline  salts,  especially* sodium  carbonate,  destroy  the  flocculated 
or  grainy  character  of  soils,  which  is  chiefly  caused  by  lime.  Now,  although  lime 
is  aomidant  in  this  region  and  the  alkali  very  mild  in  character,  the  sodium  car- 
bonate present,  averaging  0.044  per  cent  for  the  valley,  undoubtedly  contributes 
materially  to  the  undesirable  physical  condition  of  our  vir^fin  desert  soils.  Again, 
the  tremendous  though  not  venr  frequent  downpours  of  rain  which  occur  through- 
out southern  Arizona,  descending  upon  the  bare  and  nearly  unprotected  desert, 
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nndoTibtedly  puddle  the  soil  and  pack  it  into  an  increasingly  solid  mass.  Finally, 
the  intense  and  prolonged  heat  of  our  summer  favors  the  slow  combustion  of  what 
little  organic  matter  the  soil  contains,  and  thus  leaves  it  nearly  without  one  very 
efficient  cause  of  good  tilth. 

* 'Although  the  humus  of  arid  regions  is  generally  low,  it  seems  unusually  so  in 
southern  Arizona.  Dr.  Hilgard  states  the  average  for  313  arid  soils  from  Cali- 
fornia, Washington,  and  Montona  at  1.84  per  cent,  while  that  from  19  samples  of 
Salt  River  VaUey  is  only  0.65  per  cent,  or  about  one-third.  This  unusual  defici- 
ency, together  with  the  i)eculiar  value  of  humus  in  an  arid  region,  through  its 
water-holding  and  tilth-producing  powers,  makes  the  problem  of  increasing  its 
amount  a  very  important  one. 

"Alfalfa  and  other  green  manuring  crops  and  barnyard  m^ure  are  the  chief 
means  at  hand  for  effecting  this  addition.  Alfalfa  is  particularly  mentioned 
because  it  is  the  best  known  crop  for  our  conditions  of  soil  and  climate,  but  other 
forage  plants  are  attracting  notice.  Among  these  is  sour  clover  {MdUotus  Indica) , 
which  thrives  vigorously  here.  The  practice  of  plowing  barley  under  for  green 
manuring,  indulged  in  by  some  farmers,is  of  limited  value  for  the  reason  that 
barley  does  not  assimilate  atmospheric  nitrogen  and  add  it  to  the  soil  after  the 
manner  of  clovers  and  other  legumes. 

'*  Leguminous  crops  should  therefore  be  chosen  for  green  manuring  in  this 
region,  and  the  work  of  discovering  new  plants  and  improving  the  methods  of 
handling  those  already  known  for  this  purpose  is  a  most  important  branch  of 
agricultural  inquiry  with  us  at  the  present  time. 

'•Alfalfa in  particular,  however,  improves  the  condition  of  our  soils  in  yet  another 
way.  The  strong  numerous  roots  of  this  plant  penetrate  to  great  depths  (about 
12  feet  31  dry  soil  was  observed  by  Prof essor  Heaaden  in  Colorado)  and  in  so  doing 
open  up  the  soil  to  air  and  water  and"  prepare  the  way  for  the  less  vigorous  roots 
of  other  plants.  This  view  of  the  usefulness  of  alfalfa  is  supported  by  the  obser- 
vation that  there  are  other  strong-rooted  plants  not  leguminous  in  character,  and 
which  consequently  can  not  add  nitrogen  to  the  soil,  whose  good  effects  upon  sub- 
sequent crops  are  noticeable.  The  spiny  ester,  one  of  our  rankest  weeds,  and 
sorghum,  which  taxes  soil  severely  for  plant  foods,  have  both  been  observed  to 
benefit  subsequent  crops,  for  no  otner  apparent  reason  than  the  loosening  action 
of  their  roots  upon  the  dense  virgin  earth. 

A  COMPARISON 

**  Finally,  although  comparisons  are  said  to  be  odious  they  are  apt  to  be  instruc- 
tive, and  it  may  not  be  amiss  to  compare  the  soils  of  Salt  River  valley  with  those 
of  other  arid  regions.  The  following  table,  compiled  from  Dr.  Hilgard's  figures 
and  those  of  this  bulletin  effect  this  comparison: 

Comparison  by  States  of  arid  region  soils. 


j  California. 
i              196 

Washing- 
ton. 

76 

Arizona. 

• 

Number  of  soils  averaged., 

39 

20 

TTfAnlTi^l^  r««i<ln« 

67.882 

75.021 

3.er^ 

.777 

.249  1 

1.378  1 

1.171 

.049  1 

5.630  1 

6.063 

.173 

.028 

.4(6 

5.226  1 

66.141 
6.235 
1.005 

.226 
2.483 
1.494 

.067^ 
4.459 
7.146 

.178 

.029 
2.398 
7.133 

64.576 

Soluble  silica 

8.960 

13. 781 

Potash 

Soda 

Ldme 

Magnesia 

1             .644 

i             .277- 

1           1.076 

1.488 

1             .062 

.821 

.425 

2.372 

1.885 

.065 

Iron'oxide  ,.    . 

1           6.303 

4.922 

Alumina 

Phosphoric  acid 

: 8.721 

1             .083 

6.433 
.130 

Sulphuric  acid 

Carbonic  acid 

'Wat^r  a'nd  organic  matter 

.048 

U.148 

1           4.396 

.059 
1.026 
3.569 

Chlorine " 

.110 

1 

Total 

99.939 

1.040 

I                     1 

99.741  , 
1.166  t 

100.112 

"Pf^^^tt  _.... . 

3.321 

.660 

1  Not  included  in  total. 


'*It  appears  from  this  table  that  in  potash,  lime,  and  phosphoric  acid,  Arizona 
occupies  an  intermediate  position,  bein^  richer  usually  in  these  constituents  than 
the  average  California  and  Washington  soils,  but  i)oorer  than  those  of  Montana. 
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"  It  is  noteworthy  that  in  Arizona  the  amount  of  soluble  silica  is  remarkably 
large,  beinc  even  more  than  twice  the  alumina  present,  while  in  Califomia  and 
Montana  these  constituents  are  about  equal,  and  in  Washington  the  soluble 
silica  is  much  less  in  quantity  than  the  alumina.  This  points  to  the  peculiarly 
zeolitic  cliaracter  of  the  soils  of  Arizona  and  leads  to  favorable  inferences  regard- 
ing their  wearing  qualities,  at  least  so  far  as  mineral  ash  plant  foods  are  con- 
cerned. 

'*  Humus  is  conspicuously  deficient  in  Salt  River  Valley.  Montana  soil  contains 
five  times  as  much  humus  as  those  of  Arizona.  This  is  doubtless  largely  due  to 
the  temperature,  the  warmer  climate  of  Arizona  favoring  the  slow  combustion 
of  organic  matter. 

SUMMARY  OF  RESULTS. 

'*  1.  The  soils  of  Salt  River  Valley,  generally  sneaking,  are  amply  supplied  with 
the  more  essential  mineral  ash  plant  foods,  incluaing  lime,  potash,  and  phosphpric 
acid. 

2.  Nitrogen  and  humus  are  undoubtedly  deficient  in  quantity,  and  the  addition 
of  these  soil  ingredients  is  desirable,  perhaps  imperative. 

3.  Alkaline  salts  are  not  prevalent  in  excessive  amount  except  in  occasional 
localities  of  limited  area.  The  alkali  is  very  "  white"  in  character,  and  conse- 
quently its  injurious  effects  are  minimum. 

4.  Probably  the  most  serious  difficulty  with  our  virgin  soils  is  a  physical  one. 
Their  dense,  compact  condition  must  be  remedied  by  suitable  methods  of  culture. 

5.  The  cheapest  and  best  methods  of  suppljring  the  lack  of  humus  and  nitrogen, 
and  of  improving  the  tilth  and  water  holding  i)ower  of  these  soils  is  by  growing 
leguminous  crops  upon  the  lands  and  plowing  them  under  as  green  manuring. 
So  far  as  now  known,  alfalfa  and  ciimson  clover  are  the  best  of  these,  and  their 
use  for  this  purpose  is  undoubtedly  an  essential  part  of  any  scheme  of  crop  rota- 
tion for  this  region. 

•'  It  is  proper  to  note  the  effect  of  the  annual  overflow  of  the  Colorado  upon  the 
naiTow  strip  of  bottom  land  bordering  its  course,  and  upon  the  much  broader 
stretches  of  alluvial  lands  south  of  Yuma  toward  the  head  of  the  gulf.  The 
Colorado  may  be  compared  to  the  Nile  of  Egypt.  It  is  the  Nile  of  America. 
With  its  immense  drainage  area,  it  lays  the  table  lands  and  the  valleys  of  the 
heart  of  the  continent  under  cultivation,  and  fetches  down  the  lighter  and  richer 
portions  of  their  soils  to  spread  them  in  successive  layers  over  the  bottom  lands 
of  its  lower  valley.  The  red  color  of  the  silt  of  the  Colorado  not  only  gave  the 
river  its  name,  but  it  tells  the  geolocdst  of  the  erosion  of  the  red  sandstones  forma- 
tions along  its  course.  But  other  rocks  contribute  their  quota  and  make  a  com- 
plex mixture  containing  all  the  element  essential  to  plant  growth.  Such  bottom 
lands  are  suprisingly  fertile.  All  they  require  is  water  to  start  and  sustain  a  most 
luxuriant  vegetation.    And  this  water  the  river  can  supply." 

LAW  REGULATING  THE  LOCATION  OF  MINES. 

AN  ACT  toamendan  act  entitled  "An  act  concerning  mines,"  being  act  No.  42of  the  eijfhteenth 
legislative  assembly  of  the  Territory  of  Arizona,  approved  March  5, 1896. 

Be  it  enacted  by  the  legislative  assembly  of  the  Territory  of  Arizona ^  That  act 
numbered  forty-two  of  the  eighteenth  legislative  assembly  of  the  Territory  of 
Arizona,  approved  March  fifth,  eighteen  hundred  and  ninety-five,  be  amended  so 
as  to  read  as  follows  : 

Section  I.  Every  notice  of  location  of  a  lode  mining  claim  shall  contain,  first, 
the  name  of  the  claim  located;  second,  the  name  of  the  locator;  third,  the  date 
of  location ;  fourth,  the  number  of  feet  in  length  of  said  claim  and  the  number  of 
feet  claimed  on  each  side  of  the  center  of  the  discovery  shaft,  lengthwise  of  the 
claim;  fifth,  the  general  course  of  the  lode, deposit, or  premises  located;  sixth, 
the  locality  of  the  claim  with  reference  to  some  natural  object  or  permanent 
monument  that  will  identify  the  claim ;  and  shall  be  filed  with  the  county  recorder 
for  record  within  ninety  days  after  same  shall  have  been  located. 

All  lode-mining  locations  hereafter  located,  the  certificate  of  location  of  which 
shall  not  contain,  first,  the  name  of  the  lode  or  premises ;  second,  the  name  of 
the  locator  or  locators ;  third,  the  date  of  the  location ;  fourth,  the  number  of  feet 
in  length  of  said  claim,  and  the  number  of  feet  claimed  on  each  side  of  the  center 
of  the  discovery  shaft,  lengthwise  of  the  claim ;  fifth,  the  ^neral  course  of  the 
lode  or  premises,  as  near  as  may  be ;  sixth,  the  general  locahty  of  the  claim  with 
reference  to  some  natural  object  or  permanent  monument  that  will  identify  the 
claim,  shall  be  void. 
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Before  filing  such  location  certificate  with  the  county  recorder  of  the  proper 
county  the  discoverer  shall  locate  his  lode  claim  by,  first,  sinking  a  discovery 
shaft  npon  the  premises  so  claimed  to  a  depth  of  at  least  ten  feet  from  the  lowest 
part  of  the  rim  of  said  shaft  at  the  surface,  and  deei)er,  if  necessary,  until  there 
18  shown  by  such  work  or  lode  deposit  or  mineral  in  place  :  second,  by  posting  at 
the  point  of  discovery  on  the  surface  a  plain  sign,  or  notice,  substantialljr  con- 
forming to  the  location  certificate  ;  third,  by  making  such  claim  or  premises  on 
the  ground  so  that  its  boundaries  can  be  readily  traced. 

Such  surface  boundaries  shall  be  marked  by  eight  substantial  posts  projecting 
at  least  three  feet  above  the  surface  of  the  groimd,  or  by  substantial  stone  monu- 
ments at  least  three  feet  high,  to  wit :  One  at  each  comer  of  said  claim  and  one  at 
the  center  of  each  end  and  side  line  thereof. 

Any  open  cut,  adit,  or  tunnel  which  shall  be  made  as  above  provided  for  as  a 
part  of  the  location  of  a  lode-mining  claim,  and  which  shall  be  equal  in  amount 
of  work  to  a  shaft  ten  feet  deep  and  four  feet  wide  by  six  feet  long,  and  which 
shall  cut  a  lode  or  mineral  in  place  at  a  depth  of  ten  feet  from  the  surface,  shall 
be  equivalent  as  a  discovery  work  to  a  shaft  sunk  from  the  surface. 

TJie  discoverer  shall  have  ninety  days  from  the  date  of  discovering  the  lode  and 
the  posting  of  the  notice  thereon  to  perf  oim  said  discovery  work  thereon. 

If  at  any  time  the  locator  of  any  mining  claim  heretofore  or  hereafter  located, 
or  his  assigns,  shall  learn  that  his  original  certificate  was  defective  or  that  the 
requirements  of  the  law  had  not  been  complied  with  before  filing,  or  shall  be  desir- 
ous of  changing  his  surface  boundaries  or  of  taking  in  any  additional  ground 
which  is  subject  to  location,  or  incase  the  original  certificate  was  made  prior  to 
the  passage  of  this  law.  and  he  shall  be  desirous  of  securing  the  benefits  of  this 
act,  such  locator  or  his  assigns  may  file  an  amended  certificate  of  location  subject 
to  the  provisions  of  this  act  regarding  the  making  of  new  locations. 

The  amount  of  assessment  or  representation  work  or  improvements  to  be  done 
or  made  during  each  year  after  the  completion  of  the  location  as  heretofore  pro- 
vided, and  the  time  for  doing  the  same  shall  be  as  provided  by  the  laws  of  the 
United  States. 

Within  three  months  after  the  expiration  of  the  period  of  the  time  fixed  for  the 
performance  of  annual  labor  or  tne  making  of  improvements  uijon  any  lode, 
mining  claim,  or  premises  the  person  on  whoso  behalf  such  work  or  improvement 
was  made,  or  some  person  for  him  knowing  the  facts,  may  make  and  record  in  the 
ofBce  of  the  county  recorder  of  the  county  wherein  such  claim  is  situated  an  affi- 
davit in  substance  as  follows : 

Territory  of  Arizona,  county  of ,  88.: 

,  being  duly  sworn,  deposes  and  says  that  he  is  a  citizen  of  the  United 

States  and  more  than  twenty-one  years  of  age,  and  resides  at ,in 

County,  Arizona  Territory,  and  is  personally  acquainted  with  the  lode,  mining 

claim,  and  premises  known  as mining  claim,  or  lode,  situated  in 

mining  district,  Arizona  Territory,  the  notice  of  which  premises  is  recorded  in  the 

office  of  the  county  recorder  of  said  county  in  book of  records  of  mines,  at 

page  ,  that  between  the day  of  — ,  A.  D.  ,  and  the day  of 

,  A.  D. ,  at  least dollars'  worth  of  work  and  improvements  were 

done  and  performed  upon  said  premises  or  lode,  not  including  the  location  work 
of  said  claim.    Such  work  and  improvements  were  made  by  and  at  the  expense  of 

,  owners  of  said  premises,  for  the  purpose  of  complying  with  the  law  of  the 

United  States  pertainmg  to  assessments  or  annual  work,  and  (here  name  the 
miners  or  men  who  worked  upon  the  claim  in  doing  the  work)  were  the  men 
employed  by  said  owner,  and  who  labored  upon  said  premises  and  who  did  said 
work  and  improvements,  and  said  work  so  done  upon  said  premises  is  described  as 
follows,  to  wit:     (Here  describe  the  work  done.) 

Signature 

Subscribed  and  sworn  to  before  me  this day  of ,  A.  D. . 

My  commission  as  notary  public  expires  on  the day  of ,  A.  D. . 

[NOTABIAL  SEAL.]  , 

Notary  Public. 

Such  affidavit  when  recorded  shall  be  prima  facie  evidence  of  the  performance 
of  such  labor  or  the  making  of  such  improvements,  and  said  original  affidavit  after 
it  has  been  recorded  or  a  certified  copy  of  record  of  same,  or  the  record  of  same, 
shall  be  received  as  evidence  accordingly  by  all  the  courts  of  this  Territory.  The 
relocation  of  forfeited  or  abandoned  lode  claims  shall  only  be  made  by  sinking  a 
new  discovery  shaft  and  fixing  new  boundaries  in  the  same  manner  and  to  the 
same  extent  as  is  required  in  making  a  new  location,  or  the  relocator  may  sink  the 
original  discovery  shaft  ten  feet  deeper  than  it  was  at  the  date  of  the  commence- 
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ment  of  such  relocation,  and  shall  erect  new  or  make  the  old  monuments  the  same 
as  originally  required.  In  either  case  a  new  location  monument  shall  be  erected, 
and  the  location  certificate  shall  state  if  the  whole  or  any  part  of  the  new  location 
is  located  as  abandoned  property. 

Sec.  2.  The  locator  of  a  placer  mining  claim  shall  locate  his  claim  in  the  fol- 
lowing manner :  By  posting  a  notice  of  location  thereon  containing  the  name  of 
the  claim,  the  name  of  the  locator  or  locators,  the  date  of  location,  and  the  num- 
ber of  acres  claimed ;  by  marking  the  boundaries  of  his  claim  with  a  iK)st  or 
monument  of  stones  at  each  angle  of  the  claim  located.  When  a  post  is  used  it 
must  be  at  least  four  inches  square  by  four  feet  six  inches  in  length,  set  one  foot 
in  the  ground  and  surrounded  by  a  mound  of  stone  or  earth  four  feet  in  diameter 
by  two  feet  in  height. 

Where  it  is  practically  imi)08sible,  on  account  of  bed  rock  or  precipitous  ground, 
to  sink  such  posts,  they  may  be  placed  in  a  pile  of  stones.  And  if  for  any  reason 
it  is  impossible  to  erect  and  maintain  a  post  or  monument  of  stone  at  an  angle  of 
such  claim  a  witness  i)ost  or  monument  may  be  used,  said  witness  monument  to 
be  placed  as  near  the  true  comer  as  the  nature  of  the  ground  will  permit.  When 
a  mound  of  stcne  is  used  it  must  be  at  least  three  feet  in  height  and  four  feet  in 
diameter  at  the  base. 

The  locator  of  any  placer  claim  shall,  within  sixty  days  after  the  date  of  loca- 
tion of  such  claim,  have  the  location  notice  of  said  claim  recorded  in  the  ofl&ce  of 
the  county  recorder  of  the  county  in  which  said  placer  claim  may  be  situated, 
which  record  must  contain  the  name  of  the  claim,  designating  it  as  a  placer 
claim,  the  name  of  the  locator  or  locators,  the  date  of  such  location,  the  number 
of  acres  thus  claimed,  a  description  of  the  claim  with  reference  to  some  natural 
object  or  permanent  monument  that  will  identify  the  claim.  Any  record  of  loca- 
tion of  a  placer  mining  claim  which  shall  not  contain  all  the  requirements  of  this 
section  shall  be  void. 

Sec.  3.  If  at  any  time  the  locator  of  any  placer-mining  claim  heretofore  or  here- 
after located,  or  his  assigns,  shall  learn  that  his  original  location  notice  was 
defective,  or  that  the  requirements  of  the  law  had  not  been  complied  with  before 
filing,  or  shall  be  desirous  of  changing  his  surface  boundaries,  or  of  taking  in  any 
additional  ground  which  is  subject  to  location,  or  in  case  the  original  notice 
of  location  was  made  prior  to  the  passage  of  this  law,  and  he  shall  be  desirous  of 
securing  the  benefits  of  this  act,  such  locator  or  his  assigns  may  file  an  amended 
notice  of  location  subject  to  the  provisions  of  this  act,  regarding  the  making  of 
new  location. 

Sec.  4.  The  amount  of  assessment  work  or  annual  labor  or  improvements  to  be 
done  or  made  during  ejwh  year  shall  be  as  provided  in  the  laws  of  tne  Unite<i  States. 

Sec.  5.  Within  three  months  after  the  expiration  of  the  time  fixed  by  law  for 
the  performance  of  assessment  work  or  annual  labor,  or  the  making  of  improve- 
ments wpon  any  placer  mining  claim,  the  i>erson  on  whose  behalf  such  work  or 
improvement  was  made,  or  some  person  for  him  knowing  the  facts,  may  make 
and  cause  to  be  recorded  in  the  office  of  the  county  recorder  of  the  county  wherein 
such  claim  is  situated  an  affidavit  in  substance  as  follows  : 

Territory  of  Arizona,  county  of ,  ss: 


,  being  duly  sworn,  deposes  and  says  that  he  is  a  citizen  of  the 

United  States  and  more  than  twenty-one  years  of  age*  and  resides  at ,  in 

County, of ,  and  is  i)ersonally  aci^uainted  with  the  placer-mining 

claim  and  premises  known  as placer-mining  claim,  situated  in  the  county 

of ,  Territory  of  Arizona,  the  m)tice  of  location  of  which  placer-mining 

claim  is  recorded  in  the  office  of  the  county  recorder  of County,  in  book 

of  records  of  mines,  at  page ;  that  between  the day  of ,  A.  D. 

,  at  least dollars'  worth  of  work  and  improvements  were  done  and  per- 
formed upon  said  placer-mining  claim.    Such  work  and  improvements  were  made 

for  and  on  behalf  of ,  who  are  the  owners  of  said  placer-mining  claim,  and 

said  work  so  done  upon  said  placer-mining  claim  is  described  as  follows,  to  wit : 
(Here  describe  the  work  done. ) 

Signature . 

Subscribed  and  sworn  to  before  me  this day  of ,  A.  D. . 

[NOTARIAL  seal.] 


Notary  Public. 

Sec.  6.  Such  affidavit  when  so  recorded,  or  the  record  thereof,  shall  be  prima 
facie  evidence  of  the  performance  of  such  labor  or  the  making  of  such  improve- 
ments and  said  original  affidavit,  after  it  has  been  recorded,  or  a  certified  copy  of 
the  record  of  same,  or  the  record  thereof,  shall  be  received  as  evidence  accord- 
ingly in  all  the  courts  of  this  Territory. 
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Sec.  7.  That  placer  mininK  locations  heretofore  made  since  the  passage  of  the 
act  of  March  fifth,  eighteen  hundred  and  ninety-five,  the  locations  of  which  have 
not  been  in  conformity  with  said  act,  shall  not  be  held  to  be  void  by  reason 
thereof. 

Sec.  8.  AH  acts  and  parts  of  acts  in  conflict  with  the  provisions  of  this  act  are 
hereby  repealed. 

Sec.  9.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  March  2,  1899. 

CLIMATE   OF  ARIZONA. 

The  following  is  by  W.  L.  Woodruff,  M.  D.,  Phoenix: 

Arizona  is  a  vast  Territory  mostly  embraced  in  the  Rocky  Mountain  plateau  and 
presents  physical  features  found  in  no  other  subdivision  of  the  United  States. 
With  an  extreme  breadth  of  385  miles  from  east  to  west  and  lengiih  from  north  to 
south  of  400  miles,  with  snow-capi)ed  mountains  of  great  elevation  at  the  north 
and  east,  dropping  to  sandy  deserts  which  extend  down  to  sea  level  and  from  the 
shores  of  a  vast  tropical  sea  with  an  area^of  53,000  square  miles  at  its  southwest 
comer,  one  will  find  within  its  confines  any  desired  climate. 

With  this  great  diversity  of  physical  and  climatic  conditions,  it  is  no  wonder 
that  the  climate  of  Arizona  is  as  little  understood  as  are  its  unlimited  mineral 
deposits,  its  inexhaustible  soil,  and  its  capacity  to  produce  and  mature  almost 
every  known  plant  of  the  temperate  and  semitropic  zones  alongside  of  fruits 
heretofore  grown  only  in  the  tropics.  Within  the  borders  of  this  Territory  is 
reproduced  in  miniature  almost  eveiy  climatic  and  physical  feature  of  the  North 
American  continent,  and  its  diversified  products  are  here  brought  to  as  high  a 
state  of  perfection  as  in  their  native  location. 

That  the  diverse  climatic  and  physical  conditions  of  this  imique  comer  of  the 
earth  may  be  better  understood,  Mr.  William  G.  Bums,  section  director  of  the 
Phoenix  weather  bureau,  has  set  off  the  Territory  into  three  divisions,  cutting  off 
the  western  80  miles  by  the  one  hundred  and  thirteenth  degree  of  longitude, 
throwing  the  counties  of  Mohave  and  Yuma  to  the  west  of  that  line.  He  then 
separates  the  remaining  portions  into  the  northeastern  and  the  southeastern 
divisions  ux)on  the  line  of  the  thirty-fourth  degree  of  north  latitude.  For  the 
year  1898  four  stations,  two  in  each  county  of  the  western  division,  gave  a  mean 
temperature  of  68.90  degrees;  six  stations  in  the  northeastern  division  gave  a 
mean  temperature  of  52.03  degrees,  while  twenty-two  stations  in  the  southeastern 
division  gave  a  mean  temperature  for  the  year  of  64.01  degrees. 

Much  of  the  land  in  the  western  division  does  not  exceed  500  feet  above  sea 
level,  is  practically  a  continuation  of  the  Mohave  Desert  in  California,  and  essen- 
tially tropical.  This  region  is  free  from  frost,  is  quite  dry,  and  when  irrigated 
from  the  Colorado  River,  which  forms  its  western  boundary,  or  its  tributaries 
will  be  found  almost  unlimited  in  fertility  and  in  the  production  of  tropical 
plants.  The  tillable  lands  will  be  found  mostly  in  the  valleys.  Much  of  the  sur- 
face of  these  two  counties  is  covered  by  broken  mountain  ranges  reaching,  of 
course,  a  much  greater  altitude  and  abounding  in  many  localities  with  mineral 
-wealth.  As  the  altitude  increases,  naturally  the  weather,  both  winter  and  sum- 
mer, becomes  cooler. 

The  northeastern  portion,  with  Prescott  as  its  principal  city,  and  Jerome,  Flag- 
staff, Kingman,  Williams,  and  Holbrook  important  shipping  points,  consists  of 
bigh  mountain  ranges  and  table-lands  ranging  in  altitude  from  3,000  to  18,000  feet. 
In  summer  the  climate  of  these  higher  valleys  and  plateaus  is  mild  and  invigor- 
ating, with  scarcely  a  day  too  warm  for  heavy  clothing  and  never  a  night  when 
l>lankets  are  not  a  necessity.  The  valleys  and  lower  mountains  are  usually  cov- 
ered with  green  vegetation.  Here  the  apple  grows  to  perfection,  also  all  other 
fruits  and  plants  indigenous  to  New  England  or  the  northwest.  In  this  region  are 
located  immense  pine  forests,  and  at  no  great  distance  as  the  eye  wanders  to  the 
highest  mountain  peaks  in  plain  view  are  seen  regions  of  almost  perpetual  snow. 

The  southeast  comer  of  Arizona,  embracing  the  counties  of  Gila,  Graham,  and 
Cochise,  is  in  surface  and  climate  quite  similar  in  general  characteristics  to  the 
r^on  just  described,  but  considerably  warmer  in  summer  and  with  less  snow  in 
"Winter.  During  four  months  of  the  year,  except  in  the  deeper  valleys,  much  of 
this  region  is  under  a  blanket  of  snow  varying  from  a  few  inches  to  several  feet 
in  depth.  This  whole  elevated  country  of  about  60,000  square  miles,  with  its  vast 
snow  fields  and  an  annual  precipitation  of  from  30  to  50  inches,  is  one  of  the 
features  which  contribijte  to  produce  the  i)ossibilitie8  of  the  remaining  portion  of 
the  Territory. 

The  altitude  of  south  central  Arizona,  composed  of  the  counties  of  Maricopa 
Pinal,  and  Pima,  has  an  altitude  ranging  from  500  to  2,500  feet  above  sea  level 
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and  a  semitropic  climate  that  is  fast  becoming  famous  the  world  over.  I  have 
heretofore  attempted  to  describe  it  in  the  following  language : 

"  This  part  of  Arizona  is  divided  into  high  mountain  ranges,  varying  from  2,000 
to  6,000  feet  in  elevation,  gradually  degenerating  into  foothills,  valleys,  and  table- 
lands, usually  called  mesas.  The  valleys  and  mesas  vary  in  elevation  above  sea 
level  from  109  feet  at  Yuma  to  1,100  feet  at  Phcenix  and  2,400  feet  at  Tucson.  In 
the  valleys,  lower  mesas,  and  foothills  we  find  the  mild,  salubrious  climate  that  is 
fast  making  the  Salt  River  Valley  famous  as  the  world's  greatest  sanitarium. 
This  is  more  or  less  true  of  all  the  southwestern  quarter  of  Arizona.  Southern 
Arizona  has  been  comj)ared  to  Persia.  If  southern  California  is  our  Italv,  south- 
em  Arizona  is  our  Persia — in  soil,  in  climate,  in  productions,  and  in  the  character 
of  its  landscape.  It  is  much  more  like  Persia  than  it  is  like  any  other  locaUty  in 
the  United  States,  and  in  the  next  ten  years  it  may  well  show  the  world  what 
Persia  might  have  been  about  the  dawn  of  the  twentieth  century  if  it  had  fallen 
into  the  hands  of  the  Anglo-Saxon.  The  date  and  lemon,  the  fig  and  pomegranate 
flourish  in  this  region  perfectly  ripened  every  vear,  and  undoubtedly  the  lemon 
reaches  greater  perfection  in  the  Salt  River  Valley  than  in  any  other  place  in  the 
United  States  if  not  in  the  world. 

**  It  is  in  the  Salt  River  Valley,  with* Phoenix  as  its  center,  where  these  unique 
climatic  conditions  exist  in  greatest  perfection,  although  at  Tucson  and  other 
localities  in  Pima  County  the  climate  is  very  similar,  with  a  lower  average  tem- 
perature in  the  summer.  Phoenix  is  the  center  of  population  and  of  cultivation 
of  the  soil,  both  agriculturally  and  horticulturally.  Here  human  health  and 
bountiful  fruit  production  go  hand  in  hand.  The  same  causes  that  produce  the 
one  are  always  thriving  under  nature's  programme  to  promote  the  other." 

The  details  of  climatic  phenomena  will  appear  from  the  following  table  of  the 
Weather  Bureau's  climatoiogical  data  for  Phoenix,  Ariz. ,  for  the  year  1898 : 


Months. 


Mean. 
Dry  bulb.  Wet  bulb 


Temperature. 
Extreme.        Mean.       |        | 


8,8,818^ 
.m.  p.m.  a.m.  p.m.'   -^ 


I  1  a 

1 1  a 

3  ,  a 


"     '     ■♦J      I      H 

1-2      o  I  o 


2,  I  41 


Mean. 
Above. 


50      59 


77       90 


January ^15* 

February 47  •    70 

March  .: 46  I    68  I 

April 59      SJ 

May 60      86  , 

June 70      98 

July 81  I  Htl 

August '  80  ,    98 

September i  70  I    96 

October i  57  '    83 

November I  45  \    66 

December i  41      65 


35, 

40  I 

38i 

48 

48 


44  73 

53  81 

49  83 

58  102  I 

58  99  , 

66  110 

72  111 

72  109 

66  106 

57  99 
49  ,  90 

44  73 


23 
36 
33 

48 


64 
47 

30 
28 


58  I  36 
74  '  44 
71  '  43 

87  i  57 

88  59 
57  '  100  '  69 
73  104  I  80 
n  '  101  1  78 

99  I  09 

89  54 
73  42 
61  '  37 


47  49  0  . 
59  ,  54  '  0  ' 
67  61  I  0 

72  i  67  j  0  , 

73  I  75  I  0  ' 
86  I  83  I  0  t 
92  90   0  ( 
90  !  88   0 
84  >  81   0 
72  I  69  '  0 

0 
0  1 


28 

31 

30 

31 

30 

31  i  31 

31  I  31 

30   30 


10  ,  3  1 

28  13 

27  !  10  I 

30  I  28 

81  I  31 
30 


I' 


57  '  58  : 
49  '■   53 


30  I 

31  I 
31 
30 

31   31  1 
25  I  11 


0  ' 
0  I 

24  ' 

30 
31  , 
31 
30 
24 
2l 


01 

^  i 

7  I 

8  I 
29  ' 
31; 
31  ■ 
301 

3, 


15 


0 


Year '  58   80  ,  48 


0 :  ol  0 

111   23   84  ,  56  70  I  69  ;  0  354  ;  319  249  i  191  '  139   41 


■  I  " 


Months. 


January  .. 
February . 

March 

April 

May 

June 

July 

Au^rost  ... 
September 
October.... 
November 
December. 

Year 


Precipitation. 


1.63 
T. 
.03 
.18 
.01 
.08 
.24 

1.03 
.04 
.00 

1.01 

1.70 


5.96 


0.57 
.89 
.68 
.30 
.16 
.07 
.85 
.97 
.54 
.62 
.44 

1.12 


7.21 


§3 


36 


Weather. 


15 
30 
19  ! 

22| 

2* 

2* 
22 

16  I 

29 
25  , 

24 

30  , 


^  o 


259 


71 


>* 

-d 

s 


36 


•4^ 


si. 


62 


84 


$ 


4.1 
3.8 
4.9 
4.9 
4.4 
4.1 
17 
4.6 
4.5 

as 
a7 

4.1 


4.3 


Other  climatic  statistics  will  be  fonnd  in  county  reports. 
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The  Flor4  of  Arizona. 

There  are  but  few  States  in  the  Union  that  have  a  more  varied  flora  than 
Arizona.  The  Sonorean  character  of  much  of  the  southern  portion  of  the  Terri- 
tory, with  a  maximum  amount  of  sunshine  and  a  minimum  rainfall,  is  productive 
of  vegetation  not  found  elsewhere  in  the  United  States.  The  high  plateau  of  the 
north  and  numerous  mountain  ranges  which  break  the  surface  of  our  southern 
plains,  ranging  from  a  few  hundred  to  13,000  feet  above  sea  level,  are  productive 
of  all  degrees  of  climate,  from  the  extreme  heat  of  the  lower  valleys  to  that 
found  at  the  summit  of  the  San  Francisco  Mountains,  where  snow  banks  remain 
as  late  as  August.  Going  hand  in  hand  with  this  variation  in  climate  is  an  equal 
variation  in  plant  life. 

The  flora  of  the  Colorado  Plateau,  and  to  a  considerable  extent  of  the  many 
mountain  ranges  south  of  this  plateau,  is  strikingly  similar  to  that  of  southern 
Colorado  and  Utah.  Here,  among  trees,  are  found  pines,  junipers,  oaks,  firs, 
balsams,  and  poplars.  At  the  higher  elevations  the  valleys  are  usually  well  cov- 
ered with  perennial  grasses. 

All  of  southern  and  central  Arizona,  with  the  exception  of  the  higher  moun- 
tains, has  a  flora  entirely  different.  Succulent  plants,  including  cacti,  yuccas,  and 
agaves,  are  here  the  most  conspicuous  forms  of  plant  life.  The  plains  are  for  the 
most  part  more  or  less  thickly  covered  with  a  great  variety  of  shrubs  and  bushes, 
in  the  protection  of  which  many  annuals  and  the  weaker  perennials  find  a  home. 
Idany  of  these  shrubs  enter  largely  into  the  forage  of  southern  Arizona,  and  in 
many  seasons  of  extreme  drought  to  a  great  extent  take  the  place  of  the  grasses, 
other  annuals,  and  small  perennials  which  under  normal  conditions  constitute 
the  greater  portion  of  our  forage.  The  greasewood  or  creosote  bush  grows  in 
abundance  on  the  driest  of  oiir  plains,  and  is  the  most  conspicuous  and  wide- 
spread shrub  of  the  Territory.  The  water  courses  are  lined  with  quite  a  variety 
of  trees,  the  mesquite,  Cottonwood,  willow,  sycamore,  and  ash  being  the  most 
abundant  and,  in  the  order  named,  probably  of  greatest  economic  importance. 

At  first  sight  there  is  a  wonderful  sameness  about  the  flora  of  the  plains,  which 
has  not  escaped  the  notice  of  casual  observers.  The  uniform  sage-green  charac- 
ter of  the  foliage,  with  the  great  preponderance  of  red  and  yellow  flowers,  argues 
to  the  unscientific  mind  but  few  species.  This  is  a  misconception,  as  the  flora  of 
the  plains  is  an  exceedingly  variea  one,  the  great  number  of  species  only  resem- 
bling each  other  in  color  of  foliage  and  in  other  superficial  characters.  The 
monotonous  character  of  the  flora  disappears  in  a  great  measure  when  on  exam- 
ination these  plants,  so  uniform  in  general  appearance,  are  found  to  include  a 
large  number  of  genera  and  species  only  differing  from  one  another  in  the  small 
variations  compatible  with  their  environment.  These  plants  as  a  rule  have 
diminutive  or  no  leaves ;  hence  the  evaporating  surface  is  brought  down  to  the 
minimum.  During  the  rainy  season  the  tissues  become  gorged  with  water,  which 
they  retain  with  wonderful  tenacity,  enabling  them  to  ^athstand  many  months 
of  continuous  drought. 

The  plants  of  the  plains  are  usually  covered  with  thorns  and  spines,  or  the  sur- 
face of  the  leaves  and  younger  stems  are  covered  with  resins  and  other  protective 
agents.  They  have  become  toughened  and  hardened  by  generations  of  exposure 
to  heat  and  drought,  and  are  able  to  withstand  the  direst  vicissitudes  of  their 
nativity. 

The  mountain  flora  shows  a  marked  contrast  when  compared  with  the  flora  of 
the  plains.  The  greater  variations  in  the  color  of  flowers  and  fruits,  the  deeper 
green  of  the  foliage,  and  the  larger  leaves,  reminds  one  of  the  flora  of  humid 
regions.  This  difference  is  due  to  the  usual  greater  precipitation  in  mountainous 
regions  and  the  higher  elevation  bein^  productive  of  a  slower  evaporation. 

The  timber  of  the  Territory  practically  belongs  to  the  moimtain  flora;  how- 
ever, a  large  number  of  both  deciduous  and  evergreen  trees  are  scattered  over  the 
foothills  and  alon^  the  river  courses  of  the  southern  plains. 

A  number  of  indigenous  plants — a  list  much  too  long  to  enumerate  here — ^have 
a  local  reputation  for  their  medicinal  qualities,  many  of  them  being  kept  for  sale 
in  our  druff  shops.  It  seems  not  at  all  improbable,  on  investigation,  that  in  some 
of  these  wdl  be  found  meritorious  qualities  which  will  give  them  a  i)ermanent 
place  in  our  pharmacopoeia. 

The  greater  number  of  our  weeds,  and  all  of  our  more  injurious  ones,  are 
introduced  plants  that  do  not  properly  belong  to  our  flora. 

The  value  of  canaigre,  a  plant  indigenous  to  southern  Arizona,  is  already  quite 
bevond  the  experimental  stage,  and  bids  fair  to  prove  in  the  near  future  of  con- 
sioerable  commercial  importance  as  a  source  of  tannic  acid. 
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NATIVE  GRASSES  OF  ECONOMIC  IMPORTANCE. 

The  soft  and  succulent  grasses  of  the  Eastern  and  Central  States  in  Arizona 
give  place  to  a  great  variety  of  grasses  with  short,  rigid  leaves,  and  hard  stems  or 
culms.  These  grasses  are  eagerly  eaten  by  stock,  and  as  a  rule  contain  a  much 
higher  percentage  of  nutritive  matter  than  the  grasses  of  more  humid  regions. 
As  yet  but  few  of  our  indigenous  grasses,  which  number  nearly  250  species,  have 
been  thoroughlv  tested  in  cultivation.  It  is  known,  however,  from  their  natural 
environment,  that  many  of  them  will  grow  with  a  minimum  amount  of  moisture. 
Our  range  grasses  may  be  conveniently  divided  into  two  general  classes : 

First.  The  large  number  of  species  growing  along  rivers  and  creeks,  in  the 
vicinity  of  springs  and  tanks,  ana  in  other  moist  places. 

The  most  widely  disseminated  of  these  grasses  is  the  common  salt  grass.  This 
^ass,  although  inferior  to  many  others,  is  on  account  of  its  abundance  the  most 
important  forage  grass  in  many  of  the  southern  valleys.  Two  or  three  large 
species  of  the  genus  Sporobolus,  known  to  cattlemen  as  Sacaton  grasses,  are 
important  valley  grasses  of  southern  Arizona. 

Second.  The  grasses  which  grow  on  the  mesas  and  moimtains  cover  large  areas. 
These  grasses  are  by  far  the  more  important,  as  they  constitute  the  greater  por- 
tion of  the  grass  forage  of  the  Territory  and  include  those  recognizea  by  stock- 
men as  mesquite  grass,  gramma,  needle  grass,  and  gietta.  The  greater  number 
of  these  grasses  are  perennials,  having  nard,  wiry  leaves  and  stems,  but  very 
nutritious,  and  usually  well  liked  by  all  classes  of  stock.  They  grow  rapidly  after 
the  summer  rains  and  provide  fine  forage  for  the  fall  and  winter  months. 

Much  of  the  fall  forage  consists  of  a  variety  of  annual  grasses  known  as  six- 
weeks  grass,  from  the  fact  that  they  spring  into  existence  and  grow  and  mattu*e 
in  from  four  to  six  weeks.  These  grasses  api)ear  after  the  summer  rains  and  soon 
cover  the  plains  with  a  more  or  less  luxuriant  growth  of  valuable  forage.  Drying 
on  the  ground  and  containing  an  abundance  of  seed,  they  retain  a  high  percent- 
age of  their  nutritive  qualities  for  months  after  maturing  and  are  a  large  part  of 
the  forage  during  the  winter  months. 

The  frequency  of  the  summer  rains  during  the  past  two  years  generally  through- 
out the  Territory  and  the  greatly  diminished  number  of  cattle  on  the  range  have 
brought  the  natural  pasturage  into  better  condition  than  it  has  been  for  several 
years,  so  far  as  grass  forage  is  concerned. 

Overstocking  has  a  tendency  to  kill  out  the  better  grasses,  and  when  this  is 
augmented  by  one  or  more  dry  seasons  the  range  is  several  vears  in  regaining  its 
normal  condition.  Many  of  our  grasses  grow  in  isolated  bunches  or  scattered 
about  here  and  there,  only  a  few  culms  in  a  place.  These  are  the  grasses  that 
suffer  from  close  cropping,  for  when  the  top  is  continually  eaten  to  the  ground  no 
seeds  are  matured  and  the  roots  gradually  die  or  are  trampled  out  by  horses  and 
cattle. 

FORAGE  PLANTS  OTHER  THAN  GRASSES. 

Probably  in  no  other  portion  of  the  United  States  do  we  find  so  great  a  variety 
of  plants,  other  than  grasses,  which  may  be  properly  termed  forage  plants.  In 
many  localities  during  a  portion  of  the  year  grasses  add  but  little  to  the  forage. 
Cattle  subsist  largely  upon  the  foliage  of  the  mesquite,  buck  brush,  white  sage, 
pig  nut,  salt  bush,  and  other  shrubs  and  hardy  perennials,  many  of  which  pro- 
vide excellent  forage. 

Several  plants  belonging  to  the  genus  Atriplex.  closely  related  to  the  celebrated 
Australian  bush,  recently  introduced  into  the  arid  regions  of  the  Southwest  for 
pim)oses  of  forage,  are  abundant  throughout  south  and  central  Arizona. 

The  leaves  and  ripened  pods  of  mesquite  are  valuable  forage.  The  beans, 
according  to  the  report  of  Dr.  Lowe,  contain  about  30  per  cent  of  grape  sugar, 
are  very  fattening  and  readily  eaten  by  both  horses  and  cattle. 

We  have  another  tree  somewhat  similar  to  the  mesquite,  known  as  the  screw- 
bean,  but  smaller  and  less  abundant.  In  some  localities  it  also  provides  excel- 
lent forage. 

During  late  winter  and  early  spring  or  in  periods  o^  extreme  drought,  when 
grasses  become  scant,  the  value  of  this  class  of  forage  becomes  apparent.  It  is 
a  means  of  keeping  stock  alive  and  in  growing  condition,  when  without  it  they 
could  not  subsist.  As  the  greater  nunaber  of  these  plants  are  evergreen  shrubs 
they  are  fed  upon  to  some  extent  during  all  periods  of  the  year.  However,  it  is 
only  in  times  of  necessity  that  they  become  a  large  feature  in  range  forage. 
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SPECIES  OP  INDIGENOUS  TREES. 

Arizona  has  about  seventy-five  species  of  indigenous  trees,  a  number  excelled 
by  but  few  States  in  the  Union.  Of  this  number  about  half  are  evergreen, 
including  a  large  number  of  species  of  pine  and  oak. 

We  hsFre  nine  species  of  oak,  ranging  in  size  from  a  mere  shrub  to  the  black 
oak,  which  sometimes  reaches  a  diameter  of  more  than  4  feet.  On  our  mountains 
and  hijfh  plateaus  are  found  eleven  pines,  from  our  large  yellow  pine  to  the  small 
nut  pine  of  our  southern  mountains.  Pour  willows  grow  along  our  water 
courses,  and  two  cotton  woods  and  an  aspen  find  a  home  at  varying  altitudes. 
Four  junipers  cover  large  areas  between  4,000  and  6,000  feet,  or  occur  as  isolated 
specimens  on  the  foothills  and  lower  mountains.  A  spruce,  two  firs,  a  balsam, 
and  a  cypress  mingle  with  the  higher  pines,  and  farther  down  are  found  two 
maples,  tnree  ashes,  three  species  of  mountain  mahogany,  two  ironwoods,  and 
species  each  of  madrona,  juneberry,  buckthorn,  redbud  mulberry,  cherry,  wal- 
nut, sycamore,  alder,  locust,  and  hackberry. 

The  following  are  more  southern  species,  which  extend  along  the  water  courses, 
or  are  found  on  the  foothills  of  southern  Arizona,  viz :  Three  paloverdes,  three 
arborescent  cacti,  and  one  species  each  of  coapberry,  screwbean,  mesquite,  and 
desert  willow.  One  sx)ecies  of  each  of  the  following  genera  occasionally  reach 
the  size  of  trees  in  southern  Arizona,  viz :  Vanguelinia,  Canotia,  Bermulia,  Koe- 
berlinia,  and  Cowania*.  Among  these  majr  be  mentioned  the  Douglas  fir  (Pseu- 
dotsuga  douglasii) ,  commonly  known  as  Arizona  pine,  which  reaches  its  southern 
extension  on  the  high  peaks  of  the  Arizona  mountains.  Growing  with  the  Doug- 
las fir  we  find  the  western  spruce  (Picea  engdmanni),  the  white  pine  {Pinus 
flexUtis  maerocarpa) ,  and  the  close-grained  foxtail  pine  (Pinus  aristata) .  The 
latter  species  has  very  close-^n'ained  compact  wood  and  little  resin.  In  mining 
operations  it  is  valuable  for  timbering  purposes,  but  in  Arizona  its  inaccessibility 
lias  rendered  it  of  very  little  importance  as  yet. 

About  9,500  feet,  where  the  forests  have  been  cut  away  or  swept  by  fires,  the 
aspen  (^Populiis  tremtUoides)  comes  in  and  reforests  the  denuded  districts.  Large 
tracts  m  tne  San  Prancisco  Mountain  region,  that  in  past  years  have  been  swept 
by  fires,  are  now  thickly  covered  with  a  growth  of  aspen. 

At  the  lower  border  of  the  zone  of  yellow  pine,  pin  oak  {^uercus  gambellii) , 
cedar  (Juniperus  ocddentcUis  monospemia) ,  and  juniper  (Juniperus  pachiphloea) 
begin  to  appear,  and  as  we  pass  below  the  belt  of  yellow  pine  its  place  is  taken  by 
a  scatterea  growth  of  nut  pine,  represented  in  Arizona  by  three  species  (Pinus 
edviis,  Pinus  monophylla,  and  Pinus  cenibroides) ,  worthless  for  purposes  or  man- 
ufacture into  lumber.  These  small  pines  are  characteristic  of  the  low  mountains 
and  foothills  of  Arizona,  and  one  or  more  species  are  found  in  nearly  all  the 
mountains  of  the  Territory. 

Large  areas  of  the  Colorado  plateau,  below  the  pine  zone,  are  covered  with  a 
scattered  growth  of  juniper.  Mingled  with  the  pines  and  firs  on  some  of  the 
higher  mountains  are 'a  number  or  deciduous  trees,  including  a  maple  {Acer' 
grandidentatnm)  and  a  locust  (Robinia  }iew  Mexicans) ,  while  below  the  pines,  at 
an  elevation  of  from  6.000  feet  to  as  many  hundred,  are  more  than  40  deciduous 
and  evergreen  species  which  may  properlv  be  termed  trees,  but  nowhere,  with  the 
exception  of  mesquite,  growing  in  sufl&cient  proximity  to  be  termed  forests. 
Nearly  all,  however,  are  valuable  for  fuel  and  other  domestic  purposes. 

The  forests  of  southern  Arizona  are  confined  to  the  high  mountains  and  to  the 
banks  of  the  water  courses,  and  disappear  entii-ely  from  the  valleys  and  low 
mountain  ranges  which  constitute  all  of  the  southwestern  portion  of  the  Terri- 
tory. The  most  important  and  widely  distributed  species,  peculiar  to  the  water 
courses  of  southern  Arizona,  is  the  mesquite  (Prosopis  julipora).  The  foothills 
are  covered  with  a  scattered  growth  of  palo  verde  (Pariknsonia  viicrophylla  and 
Parkinsonia  ^orreyano) , mountain  mahogany  {Cercocarpus  paroifolitis  diXi^  Ceco- 
carpus  ledif alius) ,  giant  cactus  {Cactus  gigantus) ,  and  a  number  of  less  conspicu- 
ous species.  The  canyons  are  lined  with  cotton  wood  {Populus  freinonti) ,  alder 
(Alnus  oblongifolia)  J  ash  (Fraxinus  vduiina),  willow  {Salix  nigoa  and  Salix 
tojcifolia),  walnut  {Juglans  respestris),  and  black  oak  {Quercus  emongi). 

A  number  of  rare  and  local  trees  are  found  in  portions  of  the  Territory.  The 
Arizona  cypress  {Cupressus  arizonicus)  is  a  conspicuous  tree  in  a  number  of  the 
high  mountain  canyons  of  the  south  and  central  regions.  An  iron  wood  {Ostiga 
knowltonii)  is  restricted  to  the  Grand  Canyon  of  the  Colorado,  while  an  oak 
{Quercus  touneyi)  is  only  found  on  the  Mule  Mountains. 
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NATURAL  SCENERY. 

Arizona  has  more  magnificent  and  diversified  natural  scenerj'  than 
any  other  locality  in  the  known  world.  The  Grand  Canyon  of  the 
Colorado  in  northern  Arizona  is  indescribable.  According  to  putton, 
"it  is  a  superlative  manifestation  of  natural  scenery.  No  ima^na- 
tion  can  construct  out  of  its  own  material  any  intelligent  conception 
of  its  awful  immensity  and  splendid  beautj\  Distinguished  savants 
and  celebrated  travelers  do  not  hesitate  for  a  moment  to  pronounce  it 
by  far  the  most  sublime  of  all  earthly  spectacles.  Its  colossal  buttes, 
its  wealth  of  ornamentation,  the  splendor  of  its  colors,  and  its  won- 
derful atmosphere  all  combine  with  infinite  perplexity  to  produce  a 
scene  which  at  first  bewilders  and  then  overpowers.  As  the  mind 
strives  to  realize  its  proportions  its  spirit  is  broken  and  its  imagina- 
tion completely  crushed."  Science  can  not  grasp  its  meaning,  nor  can 
the  genius  of  poesy  and  art  describe  this  masterpiece  of  omnipotent 
creation. 

The  way  to  the  canyon  is  through  magnificent  forests  and  beautiful 
parks  of  fragrant  pines,  by  picturesque  hills  and  valleys  and  lofty 
snow-capped  mountains.  The  trip  can  be  comfortably  made  in  a  day 
from  either  Flagstaff,  Williams,  or  Ash  Fork,  on  the  line  of  the  Santa 
Fe  Pacific  Railroad,  and  all  along  the  route  is  a  continually  changing 
panorama  of  scenic  grandeur. 

Notwithstanding  the  accessibility  of  this  grandest  of  earth's  natu- 
ral wonders  comparatively  few  Americans  have  been  there,  and  it  is 
stated  that  more  people  come  from  Europe  every  year  to  see  the  can- 
yon than  visit  it  from  the  United  States. 

Arizona  has  great  ranges  of  majestic  mountains,  towering  peaks 
with  summits  of  snow,  bordered  by  great  plains  and  beautiful  valleys; 
immense  forests  of  pine  and  oak  of  unequaled  area  in  the  United 
States;  marvelous  canyons  Avith  cataracts  and  waterfalls  of  indescri- 
bable beauty;  a  forest  of  petrified  or  agatized  wood  unlike  anything 
else  in  the  world;  a  natural  bridge,  compared  with  which  the  N^ltu^al 
Bridge  of  Virginia  fades  into  insignificance;  great  springs  of  mineral- 
ized water,  hot  and  cold,  and  unexplored  caverns  in  the  earth  of 
unknown  extent. 

HOT  SPRINGS. 

Arizona  is  especially  favored  with  thermal  springs  possessing  cura- 
tive qualities  of  great  value.  The  waters  are  veiy  beneficial  in  curing 
rheumatism  and  nervous  aihnents,  and  for  stomach  and  kidney  troubles 
as  well  as  skin  and  blood  diseases.  The  water  from  some  of  the 
springs,  either  charge^  or  still,  are  unexcelled  for  table  use.  The 
Castle  Creek  Springs,  in  Yavapai  County,  are  situated  among  pictur- 
esque mountains,  and  have  become  popular  as  a  place  of  resort  for 
pleasure  as  well  as  health  seekers. 

There  are  many  hot  springs  in  the  world,  but  in  no  other  clime  is 
there  an  open-air  pool,  fed  by  unfailing  streams  of  hot  medicinal 
water,  where  one  may  bathe  at  any  hour  of  any  day  in  the  year  with- 
out fear  of  taking  cold. 

This  pool,  fashioned  by  nature  in  the  midst  of  towering  i)eaks,  has 
almost  perpendicular  walls  on  three  sides  and  the  blue  Arizona  sky 
for  a  covering.  It  is  large  enough  for  a  comfortable  swim.  Into  it 
pour  unceasing  streams  of  water  at  a  uniform  temperature  of  114°. 
So  dry  and  pure  is  the  climate  that  one  may  enter  this  pool  at  any  hour 
of  the  day,  winter  or  summer,  with  absolute  safety.  These  springs 
have  modem  hotel  accommodations. 
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The  Agua  Caliente  Springs,  in  Maricopa  County,  have  become  justly 
famous  for  the  curative  qualities  of  the  water,  and  are  a  verita-ble 
Mecca  for  invalids  troubled  with  blood  or  skin  diseases.  The  Agua 
Caliente  Springs,  near  Tucson,  in  Pima  County,  have  been  popular 
for  their  medicinal  advantages  for  many  years,  and  the  same  is  true  of 
Hookers  Hot  Springs,  in  southeastern  Arizona,  and  the  Thermal  Springs 
of  Graham  County. 

The  following  is  an  analysis  of  the  water  of  the  Castle  Creek  Springs, 
as  made  by  the  Division  of  Chemistry  of  the  Department  of  Agricul- 
ture at  Washington.     Reaction  slightly  alkaline :  ' 

Grains  per  United  States  gallon 43. 6 

Ammonia None. 

Nitrates Trace . 

Nitrates None. 

The  mineral  matter  has  the  following  composition,  expressed  in 
grains  per  United  States  gallon : 

Sulphate  of  soda 18.2 

Chloride  of  soda 12.9 

Silica  _ - _..        3.5 

Bicarbonate  of  i)ota8h 1.1 

Bicarbonate  of  soda . .        0.2 

Bicarbonate  of  iron 0.7 

Bicarbonate  of  lime 7.0 

Alumina Trace. 

'Mskgnesia. Trace. 

Ldthia Trace. 

As  will  be  seen  from  the  above  data,  the  sample  is  a  mild  mineral 
water.  The  sample  was  found  to  be  remarkably  free  from  organic 
matter  or  any  contamination  therewith.  It  contained  a  faint  trace  of 
lithia  as  revealed  by  the  spectroscope,  but  not  a  sufficient  quantity 
for  gravimetric  determination. 

The  temperature  of  the  water  is  114°.  The  other  springs  have 
qualities  largely  similar.  The  value  of  these  thermal  waters  for  health 
purposes,  when  taken  in  connection  with  the  great  salubrity  of  climate 
where  they  are  situated,  must  be  admitted. 

HUNTING   AND   FISHING. 

It  is  not  generally  known  that  Arizona  can  boast  of  some  of  the 
finest  fishing  and  hunting  in  the  United  States — a  veritable  paradise 
for  the  sportsman.  The  trout  fishing  in  the  Black  and  San  Francisco 
rivers  and  in  Oak  and  Clear  creeks  can  not  be  excelled  in  the  country. 
Deer,  bear,  and  wild  turkey  abound  in  the  Mogollon  Mountains  and 
in  some  sections  of  the  Territory  mountain  lions,  jaguars,  wild  cats, 
and  lynx  are  quite  numerous.  In  former  years  there  were  a  great 
many  elk  in  southeastern  Arizona,  although  they  are  now  almost  if 
not  quite  extinct.  Beaver,  raccoon,  and  other  fur-bearing  animals 
are  frequently  captured,  and  wolves,  foxes,  squirrels,  and  rabbits  are 
thick  in  different  localities.  Quail,  ducks,  wild  pigeons,  and  doves, 
and  occasionally  geese  and  snipe,  are  plentiful  in  season  in  the  lower 
valleys. 

WHIPPLE   BARRACKS. 

The  people  of  Arizona  are  gratified  to  learn  that  the  proposed 
abandonment  of  Whipple  Barracks  has  been  reconsidered,  and  that 
the  Secretary  of  War  has  set  aside  a  sum  of  money  for  the  rehabilita- 
tion of  that  famous  post.  Healthfully  situated,  overlooking  the  grow- 
ing city  of  Prescott,  with  quick  railroad  communication  to  the  north, 
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south,  east,  and  west,  and  so  located  that  it  is  the  only  garrison  between 
the  line  of  posts  on  the  eastern  border  of  the  Territory  and  the  Pacific 
coast,  Whipple  Barracks  should  be  maintained  as  one  of  the  important 
military  posts  of  the  West  It  is  especially  well  situated  to  control 
local  disturbances,  should  any  occur,  being  near  the  center  of  popula- 
tion in  the  Territory  and  within  easy  reach  of  the  great  mining  camps 
and  railroad  lines,  where  large  forces  of  men  are  employed,  and  its 
restoration  and  retention  will  insure  securitj^  to  life  and  property  and 
establish  confidence  that  law  and  order  will  at  all  times  be  upheld. 

The  post  can  be 'maintained  with  exceptional  economy  on  a<»count 
of  cheap  supplies  obtainable  from  the  Salt  River  Valley.  New  water- 
works and  a  system  of  sewerage  are  being  constructed  by  the  city  of 
Prescott,  which  can  be  made  available  by  the  post.  The  sanitar}- 
advantages  of  this  location  can  not  be  excelled  in  the  country. 

I  earnestly  concur  in  the  recommendation  heretofore  made  by  Gen. 
E.  S.  Otis  that  at  least  three  companies  should  be  the  minimum 
garrison  as  soon  as  the  existing  exigencies  of  the  situation  abroad 
will  permit. 

THE   NATIONAL  GUARD. 

I  regret  to  report  that  no  appropriation  for  the  maintenance  of  the 
National  Guard  during  the  current  biennial  period  was  made  by  the 
legislative  assembly  at  its  last  session;  but  notwithstanding  this  dis- 
couragement, it  is  gratifying  to  announce  that  the  organization  and 
discipline  of  the  guard  have  not  suffered  and  that  popular  pride  and 
interest  therein  have  not  been  diminished. 

The  war  with  Spain  and  the  militarj^  operations  in  the  Philippines 
have  brought  out  numerous  evidences  of  the  patriotism  of  the  citizens 
of  Arizona.  The  long  roll  of  enlistments  and  the  many  other  proofs  of 
loyalty  to  the  policy  of  the  National  Administration  abundantly  prove 
that  our  people  are  lacking  neither  in  military  spirit  nor  in  steadfast 
patriotism,  and  the  enthusiastic  maintenance  of  the  National  Guard 
despite  the  oversight  of  the  legislative  branch  is  not  the  least  of  these 
manifestations. 

During  the  past  year  no  event  has  called  for  the  services  of  the  guard. 
During  July  and  August  there  has  been  some  disquietude  along  the 
southern  border  of  the  Territory,  due  to  apprehension  that  the  out- 
break of  Yaqui  Indians  in  the  State  of  Sonora,  Mexico,  might  result 
in  raids  on  Nogales  and  other  settlements  on  the  international  boundary 
line,  and  it  was  feared  in  that  locality  that  the  services  of  the  guard 
might  be  required  to  repel  attacks  from  renegade  Yaquis,  but  such 
fears  proved  to  be  groundless.  As  the  best  and  most  economical 
means  of  assuring  security  to  our  citizens  on  the  border,  I  suggested 
to  the  Secretarj^  of  War  that  a  company  of  United  States  troops  at 
Fort  EEuachuca,  which  is  but  a  short  distance  from  Nogales,  should 
be  held  in  readiness,  and,  if  deemed  best,  stationed  at  Nogales  during 
the  outbreak.  The  honorable  Secretary  replied  that  the  War  Depart- 
ment would  take  precautions  to  protect  American  citizens  from  incur- 
sions across  the  line,  and  so  far  there  has  been  no  occasion  for  further 
action. 

Following  are  extracts  from  the  report  of  the  adjutant-general: 

The  National  Guard  of  Arizona  consists  of  1  regiment  of  infantry,  composed  of 
10  companies,  the  regimental  band,  and  the  staff  of  the  commander  in  chief.  The 
aggregate  strength  of  the  guard  is  505  officers  and  men.  The  officers  and  men  of 
the  National  Guard  of  Arizona  are  imbued  with  praiseworthy  enthusiasm  in  the 
work  of  promoting  the  efficiency  of  the  guard,  and  have,  by  commendable  pride, 
military  bearing,  and  excellent  discipline,  justified  the  confidence  of  the  people. 
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The  military  code  provides  that  the  National  Guard  of  Arizona,  when  on  duty, 
shall  wear  the  uniform  of  and  shall  be  equipped,  drilled,  and  disciplined  in  the 
same  manner  as  the  Army  of  the  United  States. 

To  date  the  undress  uniform  is  all  that  has  been  furnished  them,  and  for  serv- 
ice and  utility  it  is  all  that  can  be  desired.  Under  regulations  from  this  office, 
officers  except  those  of  the  general  staff  are  permitted  to  wear  the  dress  uniform 
for  social  occasions  only. 

The  United  States  Government  has,  in  the  eight  years  since  the  National  Guard 
was  reorganized,  issued  for  its  use  some  $18,000  worth  of  arms  and  equipments 
(including  $3,308.06  apportioned  to  Arizona  for  the  fiscal  year  ending  June  30, 
1899) .  These  supplies  have  been  issued  to  the  commanding  officers  of  the  various 
companies,  who  are  under  bonds  to  the  Territory  for  their  safe-keeping.  With 
this  amount  of  valuable  proi)erty  on  hand  to  be  cared  for,  the  amount  appro- 
priated by  the  Territory  for  armory  rental  is  absolutely  necessary  and  essential 
for  their  preservation. 

The  Territory  has  made  no  appropriation  whatever  for  supplies  for  the  equip- 
ment of  the  National  Guard. 

As  indicating  the  superior  physique  of  our  people,  only  20  per  cent  of  those  who 
applied  for  enhstment  in  the  volunteers  from  this  Territory  were  rejected  for  all 
causes,  notwithstanding  that  the  most  severe  and  rigid  examination  was  made  by 
the  United  States  mustering  officer,  a  percentage  less  than  that  in  any  other  State 
or  Territory,  and  which  bespeaks  the  physical  stamina  and  moral  worth  of  our 
people,  who  gave  to  the  nation  a  magnificent  body  of  men.  I  am  justified  in  say- 
ing that  the  National  Guard  of  Arizona  is  comx)06ed  of  officers  and  men  that  have 
no  superiors  as  soldiers. 

The  National  Guard  of  Arizona  has  adopted  the  Army  of  the  United  States  as 
its  standard  in  military  matters,  and  though  embarrassed  by  lack  of  adequate 
appropriations,  inefficient  equipments,  and  unsuitable  armories,  yet  there  is  evi- 
denced everywhere  b^  manifest  proficiency  that  there  is  a  determined  purx>ose  on 
thepart  of  the  organizations  to  reach  a  suxierior  degree  of  excellence. 

The  National  Guard  of  Arizona  is  not  perfect,  but  it  is  in  a  highly  creditable 
condition.  It  has  healthy  and  strong  military  sentiment.  Its  officers  are,  as  a 
mle,  zealous,  comx)etent,  and  under  discouraging  circumstances  have  labored 
hard  and  laid  a  foundation  on  which  in  time  there  will  be  developed  a  very  superior 
guard. 

Statistics  issued  by  the  War  Department  show  that  the  proportion 
of  national  guardsmen  to  the  total  population  is  greater  in  Arizona 
than  in  any  other  State  or  Territory.  In  the  United  States  the  pro- 
portion is  1^  per  1,000,  while  that  of  Arizona  is  about  5  guardsmen  to 
1,000  of  population. 

During  the  past  year  there  has  been  organized  by  special  detail  a 
hospital  corps,  which  has  been  placed  under  the  command  of  the 
surgeon-general,  and  a  signal  section,  placed  under  the  command  of 
First  Lieut.  O.  A.  Tumey,  who  has  been  especially  detailed  as  signal 
officer. 

Present  strength  of  the  National  Ouard  of  Arizona, 


Governor's  staff: 

Brigadier-general 1 

Colonels 8 

Lieutenant-colonels .•.  4 

Majors 2 

Chaplain 1 

First  lieutenant 1 

12 
First  Regiment  Infantry : 

Colonel 1 

Lieutenant-colonel 1 

Majors 3 

Surgeon 1 

Assistant  surgeons 2 

Adjutants 2 

Quartermaster 1 

6436 11 


First  Regiment  Infantry— Cont'd: 

Commissary  of  subsistence 1 

Chaplain 1 

Captains 10 

,    First  lieutenants 10 

Second  lieutenants 10 

Total  commissioned 48 

Noncommissioned  officers 74 

Musicians 41 

Privates 835 

Total  enrolled 450 

Aggregate  First  Infantry  . . .  493 
Aggregate  National  Guard  of 

Arizona 505 
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UNDEVELOPED  RESOURCES. 

The  undeveloped  resources  of  Arizona  in  precious  metals,  agricul- 
ture, horticulture,  grazing  and  timber,  mineral  springs,  marble  and 
building  stone,  onyx,  coal,  and  nearly  every  natural  product  known 
to  commerce,  make  the  Territory  one  of  the  wealthiest  subdivisions 
of  the  Union  and  insure  its  future  as  a  great  and  prosperous  State. 

THE  ARID  LANDS  AND   WATER  STORAGE. 


t 


The  agricultural  development  of  Arizona  has  been  carried  to  a  point 
beyond  which  much  further  progress  in  the  line  of  enlarging  the  cul- 
tivated area  can  not  be  achieved  without  an  increased  water  supply. 
The  advantages  offered  by  nature — a  mild  and  almost  superlatively 
healthful  climate  and  a  soil  unexcelled  in  fertility  and  lying  in  level 
reaches  in  broad  valleys  unencumbered  by  wild  vegetation  and  there- 
fore ready  for  the  plow,  together  with  a  ready  market  for  all  ranch 
and  orchard  products — have  stimulated  settlers  in  the  work  of  reclaim- 
ing the  desert,  until  the  ultimate  unit  of  the  normal  flow  of  the 
streams  (except  the  Colorado  River)  has  been  diverted  into  irrigating 
canals.  And  in  many  cases  the  zeal  of  the  pioneer  has  led  him  to 
construct  ditches  for  the  diversion  of  more  water  than  the  average 
flow  of  the  stream  justifies,  thus  bringing  on  a  conflict  with  the  prior 
appropriators  over  the  ownership  of  the  available  supply.  Yet  the 
relation  which  the  land  so  far  reclaimed  bears  to  the  irrigable  area  is 
fractionally  small.  There  are  hundreds  of  thousands  of  acres  of  rich 
and  level  public  land  lying  in  the  valleys  of  the  Salt  and  Gila  rivers 
which  would  be  brought  under  irrigation  from  those  streams  were 
their  flow  adequately  increased;  and  in  other  valleys  of  the  Territory 
there  are  vast  bodies  of  land  which,  if  irrigated,  would  support  a 
large  population. 

The  further  development  of  the  water  supply  is,  therefore,  one  of 
the  most  absorbing  problems  with  which  the  people  of  this  Territory 
have  to  deal.  Confining  the  consideration  of  the  question  to  the  soln- 
tion  of  the  difficulties  which  confront  only  the  people  already  here, 
it  is  extremely  important.  For,  magnificent  as  is  the  showing  made 
by  the  agriculturists  and  horticulturists  and  by  the  cities  and  towns 
of  our  prosperous  valleys,  the  great  wealth  already  created  and 
the  handsome  profits  yearly  reaped  are  far  short  of  what  the  land 
actually  irrigated  is  capable  of  producing.  Contending  frequently 
with  an  insufficiency  of  water,  the  irrigators  are  often  compelled  to 
resort  to  a  prorating  of  the  diminished  flow  during  the  dry  season  and 
are  forced  to  be  content  with  a  yield  which,  however  profitable  in 
itself,  is  short  of  the  great  capabilities  of  the  soil. 

It  is  conceded  that  Arizona  has  natural  resources  which  would,  if 
properly  developed,  make  the  Territory  one  of  the  most  important 
agricultural  States  in  the  Union  in  jwint  of  population  and  produc- 
tive power. 

The  question  is  also  of  great  importance  considered  from  the  stand- 
point of  national  interest  in  respect  to  the  use  of  the  arable  public 
domain.  The  eagerness  with  which  settlers  sought  homes  in  Okla- 
homa when  it  was  thrown  open  for  settlement,  crowding  in  until  they 
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had  created  a  new  commonwealth  in  a  day,  the  quick  occupancy  of 
the  various  Indian  reservations  of  the  semihumid  States  as  they  were 
thrown  open  to  settlement  in  recent  years,  and  the  thousands  of  homes 
carved  out  of  the  desert  amid  the  most  discouraging  difficulties,  fur- 
nish convincing  proof  of  the  importance  of  this  subject  to  the  economy 
of  the  nation. 

From  the  beginning  of  our  National  Government  no  question  has 
been  more  continuously  interesting  than  that  of  the  proper  utilization 
of  the  public  domain.  Solved  for  a  time  by  the  homestead  law,  the 
question  reappears  and  presses  for  consideration  more  urgently  now 
than  at  any  stage  of  our  history.  Its  urgent  consideration  is  neces- 
sary because  we  have  reached  a  development  where  the  homestead 
law  no  longer  meets  the  requirements  of  the  situation.  The  arid 
lands  present  new  problems  which  must  be  solved.  In  the  Eastern 
and  Middle  States  the  growth  of  population  has  wrought  such  changes 
in  economic  conditions  that  the  competition  in  all  lines  of  business 
was  never  so  keen  and  the  national  tendency  to  "expand"  and  estab- 
lish new  communities  never  had  greater  reason  for  existence.  But, 
having  taken  up  practically  all  the  public  land  whereon  it  is  possible 
to  farm  without  irrigating  the  soil,  the  tide  of  Western  emigration 
encounters  in  the  so-called  arid  region  an  insuperable  barrier  to  the 
creation  of  farm  homes  under  existing  conditions. 

The  land  still  vacant  and  open  to  settlement  within  the  boundaries 
of  the  United  States  (excluding  Alaska)  comprises  an  area  of  nearly 
600,000,000  acres,  or  almost  one-third  of  the  total  extent  of  the  country. 
Most  of  this  is  included  in  what  is  known  as  the  arid  region.  Much 
of  it  is  wholly  unfit  for  agriculture  under  any  circumstances,  and  there 
is  no  reliable  data  as  to  the  exact  quantity  of  irrigable  land  for  which 
it  is  possible  to  develop  a  constant  water  supply.  But  the  best  infor- 
mation already  gathered  by  the  Government  warrants  the  assertion 
that  in  the  arid  States  and  Territories  enough  water  can  be  stored  to 
support  on  irrigated  lands  enough  i)eople  in  new  agricultural  com- 
munities to  more  than  equal  the  present  population.  Leaving  out  of 
consideration  the  settlement  of  Oklahoma,  which  was  almost  immedi- 
ate, statistics  show  that  since  1890  the  public  lands  have  been  disposed 
of  at  a  rate  of  hardly  more  than  1  per  cent  i)er  annum,  and  the  fact 
illustrates  the  conditions  which  the  Government  must  meet  hereafter. 
Wise  statesmanship  urges  the  development  of  our  national  resources, 
•  and  the  bringing  into  use  of  all  dormant  assets.  In  no  part  of  our 
country  has  permanent  wealth  been  created  more  rapidly  than  in  the 
sections  which  have  been  brought  under  irrigation.  Under  the  system 
of  farming  naturally  followed  in  the  irrigated  regions,  of  which  Ari- 
zona is  typical,  small  farms  are  found  to  be  the  rule.  A  few  acres 
suffice  for  the  comfortable  maintenance  of  a  family,  and  with  irriga- 
tion all  the  conditions  are  conducive  to  a  full  settlement  of  the  coun- 
try. Therefore  statistics  as  to  the  reclaimable  area  do  not  carry  an 
adequate  conception  of  the  advantages  to  the  home-seeking  population 
of  the  country,  following  a  large  increase  of  the  water  supply. 

The  following  table  prepared  by  the  Geological  Survey  (Public 
Lands  and  Their  Water  Supply,  by  F.  H.  Newell)  in  1895  is  an  inter- 
esting presentation  of  the  status  of  the  public  lands  as  it  was  at  that 
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date,  and  there  has  been  no  material  change  since  that  time,  save  in 
the  fuller  data  concerning  the  water  supply  : 

Vacant  lands  in  the  Western  public  land  States, 


Vacant. 

Millions  of  acres. 

states  and  Territoriea. 

Square 
miles. 

Acres. 

Graz- 
ing. 

Wood. 

Forest. 

Desert. 

Water 
supply. 

Arizona --.. 

86,908 
90,215 
66,934 
75,099 

114,067 
17,186 

104,571 
85,302 
83,000 
15,213 
55,887 
25,204 
67,308 
32,767 
88,644 

20 
00 
60 
60 
80 
40 
40 
80 
00 
20 
80 
60 
20 
80 
60 

30 
27 
30 
19 
60 
11 
42 
46 
21 

9 
17 
16 
16 

6 
36 

3 
5 

7 

20 
13 

7 
6 
6 
8 
10 

16 
19 

2 

OalifomiiL 

17 

Colorado 

8 

Idaho...      .      .   

i^'^ntana 

11 

NA>»ra«InL 

1.6 

Nevada 

5 

8 

20 

2 

New  Mexico 

2 

4 

North  Dakota 

0.5 

nvifthoma.         ... 

1 

Oregon 

U 

9 

1 
6 
10 
5 

8 
1 

South  Dakota 

Utah     .  . 

U 
5 

8 

10 

4 

'WfiATiingrtnTi 

a 

"Wyoming 

6 

0 

Total 

962,375 

609,520,000 

374 

96 

70 

69  1         74 

TOPOGRAPHICAL  FEATURES  OF  ARIZONA.  * 

The  Territory  of  Arizona  covers  approximately  113,000  sqnare  miles,  of  which 
about  39,000  He  below  the  altitude  of  3,000  feet,  about  27,000  lie  between  the  con- 
tours of  8,000  and  5,000  feet,  and  about  47,000  lie  above  the  elevation  of  5,000  feet. 
The  highest  point  in  the  Territory  is  San  Francisco  Mountain,  in  the  northern 
part,  which  reaches  an  altitude  of  nearly  13.000  feet.  The  Territory  is  sharply 
divided  into  two  characteristic  portions  by  the  trend  across  it  of  the  main  axis  of 
the  great  Colorado  Plateau,  from  the  northwestern  comer  of  the  Territory,  in  a 
nearly  southeasterly  direction.  The  plateau  slopes  sently  to  the  northward,  but 
on  the  southwestern  side  breaks  off  suddenly  throughout  most  of  its  course,  and 
its  steep  slope  is  deeply  carved  by  lines  of  erosion.  Almost  the  whole  of  that  i>or- 
tion  of  the  Territory  which  is  below  an  elevation  of  8,000  feet  lies  to  the  south- 
ward of  this  escarpment.  ^ 

To  the  north  of  the  escarpment  the  temperature  ranges  from  that  of  the  tem- 
perate zone  to  that  where  snow  is  nearly  perpetual,  on  the  summits  of  the  San 
Francisco  and  White  Mountains.  The  southern  portion  of  the  Territory  is  char- 
acterized by  temperatures  which  may  be  designated  as  ranging  h*om  temperate, 
along  the  foothills  of  the  Colorado  Plateau,  to  semitropic,  in  tne  lower  valley  of 
the  Gila  and  Colorado.  The  southern  portion  of  the  Territorv  may  be  again  sub- 
divided into  two  portions,  that  draining  directljr  into  the  Colorado  and  lying  to  . 
the  westward  of  Prescott,  and  the  greater  portion  to  the  south  and  east,  which 
forms  the  great  Gila  River  svstem.  The  Colorado  Plateau  is  partly  of  igneous 
origin,  and  a  great  i>ortion  of  it  is  somewhat  j^rvious  to  water.  Its  northern 
slope  for  a  considerable  distance  from  the  sumnuts  is  very  gentle,  and  though  the 
precipitation  is  greater  than  in  most  portions  of  the  Territory,  it  is  very  meagerly 
marked  by  drainage  lines  and  almost  aestitute  of  water.  Sharply  contrasted  with 
these  facts  are  the  conditions  on  the  southern  slope.  Here,  through  most  of  its 
course,  the  plateau  drops  off  with  a  very  deep  slope,  which  is  deeply  cut  with 
drainage  lines,  in  which  are  living  creeks  and  rivulets  of  clear,  beautiful  water, 
such  as  San  Francisco  River,  Black  Creek,  Bonito  Creek,  White  River,  Carizo 
Creek,  Wild  Rye  Creek,  East  Verde  River,  Cibicu  Creek,  Box  Creek,  Cherry 
Creek,  Tonto  Creek,  Pine  Creek,  Fossil  Creek,  Clear  Creek,  Beaver  Creek,  ete. 

The  region  of  high  altitude,  as  before  remarked,  lies  largely  north  of  ^e  divide, 
while  the  great  bulk  of  the  water  flowing  from  the  plateau,  as  proved  both  by 
erosion  and  drainage  lines  and  by  the  volume  of  permanent  streams,  flows  away 
to  the  south.  The  explanation  of  this  is  partly  the  porosity  of  the  strata  com- 
posing the  plateau,  wmch  allows  the  water  to  sink  instead  of  flowing  off  the  sur- 
face. Once  underground  its  egress  to  the  south  is  favored  by  the  shorter  distance 
which  it  must  percolate  on  a  given  grade  before  reaching  the  surface,  due  to  the 
more  abrupt  sloi)e, 

}  "  Water  Supply  and  Irrigation  Papers,"  No.  2,  Geological  Survey. 
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Another  partial  explanation  is  found  in  the  meteorological  condition.  The 
moistnre  of  this  region  is  bronght  from  the  Pacific  Ocean  and  the  Gulf  of  OJi- 
fomia  by  the  prevailing  southwest  wind.  As  this  wind  ascends  the  elevations 
toward  tne  Colorada  Platean  its  temperature  is  lowered,  which  reduces  its  capac- 
ity for  holding  moisture  and  increases  its  relative  humidity.  When  this  quantity 
reaches  100  per  cent  in  any  part  precipitation  occurs.  This  influence  continues 
until  the  wind  passes  the  summit,  where  the  process  is  reversed. 

As  might  be  expected,  therefore,  tte  hydrographic  resources  of  the  country 
immediately  southwest  of  the  Colorado  Plateau  are  disproportionately  great  when 
comx>ared  with  those  to  the  northward.  For  instance,  the  precipitation  at  Fort 
Apache,  as  shown  by  the  mean  of  twenty  years'  observations,  is  19.75  inches;  the 
elevation  being  5,050  feet,  while  the  precipitation  at  Holbrook,  at  an  elevation  of 
5,047  feet  on  the  northern  slope  is  8.47  inches,  as  indicated  by  the  mean  of  ten 
years'  observations.  This  is  an  important  fact,  especially  when  taken  in  connec- 
tion with  the  fact  that  the  great  areas  of  valley  land  with  a  semitropic  climate  lie 
in  the  southwestern  portion  of  the  Territory,  and  are  easily  covered  Dy  the  streams 
which  are  formed  by  the  conditions  above  described,  and  which  constitute  the 
main  features  of  the  great  Gila  River  system. 

The  drainage  area  of  Gila  River,  including  a  number  of  small  lost  basins  which 
are  toppgraphicaUy  tributary,  but  which  seldom  or  never  furnish  any  run-off  to 
the  main  stream,  is  about  72,000  sc^uare  miles,  of  which  nearly  57,000  lie  in  the 
Territory  of  Arizona,  about  14,000  m  New  Mexico,  and  sometning  over  1,000  iti 
Mexico.  The  areas  in  the  United  States  are  distributed,  with  respect  to  elevation, 
approximately  as  follows: 


Elevation. 


Area  of 
basin. 


Area. 


Under  1,000  feet 

Between  1,000  and  2,000  feet 
Between  2,000  and  8,000  feet 
Between  8,000  and  4,000  feet 
Between  4,000  and  6,000  feet 
Between  6,000  and  6,000  feet 
Between  6,000  and  7,000  feet 
Over  7,000  feet 

Total 


Percent. 
9 
10 
16 
14 
15 
12 


8q.  miles. 
6,400 
18,600 
11,400 
10,000 
10,700 
8,600 
6,600 
4,000 


100 


71,000 


Gila  Basin  is  conveniently  divided  into  four  parts.  Of  these,  the  most  north- 
erly is  Salt  River  Basin,  which  includes  all  the  territory  tributwy  to  Salt  River. 
This  again  is  sharply  divided  into  its  valley  and  moimtain  portions.  Salt  River 
Valley  may  be  taken  as  including  all  the  territory  adjacent  to  Salt  River  from  its 
mouth  up  to  the  junction  of  the  Rio  Verde.  Above  that  point  the  greater  portion  of 
the  basin  is  moimtainous,  with  small  valleys  on  the  Rio  Verde  and  in  Tonto  Basin, 
and  at  a  few  points  on  Salt  River  and  other  tributaries.  The  Lower  Gila  district 
may  be  taken  as  the  portion  lying  below  the  mouth  of  Salt  River  to  the  Buttes 
above  Florence,  and  including  the  Pima  (Gila  River)  Reservation  and  the  great 
Casa  Grande  Valley.  The  Upper  Gila  district  includes  the  valley  in  the  region 
of  Camp  Thomas  and  Solomonville  and  the  tributary  mountainous  districts.  In 
addition  to  these  main  divisions  of  the  trunk  streams  may  be  taken  the  subordi- 
nate divisions  of  tributaries,  such  as  San  Pedro,  Santa  Cruz,  Hassayampa,  and 
Afinoa  Fria  creeks. 

The  tables  of  temperature  for  the  Gila  and  Salt  River  valleys  show  that  the  cli- 
mate is  very  warm.  But  care  should  be  taken  not  to  exaggerate  this  feature,  for 
the  actual  conditions  in  their  relation  to  human  life  and  comfort  are  bv  no  means 
as  unfavorable  as  they  might  appear  to  x>er8ons  comparing  these  tables  of  tem- 
perature with  those  of  some  eastern  localities.  For  about  eight  months  in  the 
year  the  temuerature  of  this  valley  is  delightful.  Cool  nights,  bracing  mornings, 
and  bright,  pleasant  days  are  the  rule,  except  in  the  months  of  June,  July,  August, 
and  September.  In  these  months  the  heat  becomes  intense,  and  though  there  is 
of  course  some  variation,  the  temperature  remains  continually  high  throughout 
the  gn'eater  part  of  this  period. 

The  physiological  effect  of  this  heat  is  markedly  modified  by  the  aridity  of  the 
climate.  The  human  economy  provides  that  when  the  temperature  of  the  healthy 
body  rises  above  the  normal  tne  perspiration  glands  begin  to  act  and  furnish  the 
Bkin  with  moisture,  the  evaporation  of  which  lowers  the  temx>erature  of  the  bod  v. 

An  essential  condition  of  this  natural  safeguard  against  excessive  heat  depends 
upon  the  ready  evaporation  of  the  moisture  furnished  by  nature.    In  a  very 


Digitized  by  V^OOQ  IC 


166  REPORT   OF   THE   GOVERNOR   OP   ARIZONA. 

hmnid  climate  this  evaporation  can  not  occur ;  and  in  those  portions  of  the  coun- 
try where  the  humidity  is  comi)aratively  high  such  evaporation  must  be  propor- 
tionately tardy  and  sluggish,  so  that  any  considerable  temperature  above  normal 
blood  heat  produces  great  suffering  and  exhaustion,  and  even  prostration.  In  an 
arid  region  on  the  contrary,  the  low  percentage  of  humidity  causes  prompt  and 
quick  evax>oration  of  the  moisture  and  the  consequent  success  of  nature  ii^  its 
attempt  to  prevent  uncomfortable  and  injurious  bodily  temperature. 

In  southern  Arizona  these  favorable  conditions  for  resistance  to  heat  are  at 
their  maximum.  Though  the  temperature  is  high,  the  relative  humidity  is  very 
low,  and  every  particle  of  moisture  which  reaches  the  surface  of  the  skin  is 
promptly  evaporated — so  promptly  that  its  presence  is  not  perceived— -and  while 
the  body  is  thus  kept  at  its  normal  temperature  the  unpleasant  effects  of  excessive 
moisture  are  not  experienced ;  and  the  sultry,  sticky  days  so  common  in  the  east 
are  unknown  in  Arizona.  Farm  labor,  the  construction  of  canals,  the  rounding 
up  and  branding  of  cattle,  and  other  active  hard  labor  are  performed  at  any  time 
in  the  summer — with  less  comfort  of  course — but  with  no  worse  effects,  tnan  at 
at  any  other  time  of  the  year,  and  without  actual  suffering,  the  only  reqmsite 
being  plenty  of  drinking  water. 

A  rair  comparison  of  the  sensible  temperatures  of  two  places  may  be  obtained 
by  a  comparison  of  the  readings  of  wet  bulb  thermometers.  Tne  difference 
between  the  readings  of  wet  and  dry  bulb  thermometers  here  often  exceeds  30**. 

The  summer  is,  therefore,  far  from  feeing  as  uncomfortable  as  might  be  supposed, 
and  the  delightful  autumn,  winter,  and  spring  fully  compensate  for  the  discom- 
forts of  the  summer  months ;  and  the  climate,  taken  as  a  whole,  with  its  extreme 
aridity,  its  mildness,  and  its  large  proportion  of  sunshine,  is  exceptionally  healthy 
and  especially  beneficial  to  those  suffering  from  bronchial  or  pulmonary  troubles. 

RAINFALL  AND  FLOODS. 

Water  being  one  of  the  most  valuable  of  Arizona's  resources,  its 
proper  conservation  and  economical  use  are  of  prime  importance, 
lliere  are  periods  of  the  winter  season  when  but  comparatively  little 
irrigation  is  necessary,  during  which  the  greater  part  of  the  entire 
flow  of  the  streams  could,  with  reservoirs,  be  held  back  and  stored 
for  use  in  the  spring  and  summer,'  thus  greatly  enhancing  its  value 
for  the  crops  during  their  season  of  most  rapid  growth.  Reservoirs, 
therefore,  would  be  very  useful  even  were  there  no  floods  to  be  con- 
sidered. A  storage  system  would  put  an  end  to  the  lavish  use  of 
water  in  winter,  a  practice  to  which  irrigators  now  resort  because  the 
water  is  at  hand  and  going  to  waste. 

But  it  is  in  the  extent  to  which  the  floods  can  be  utilized  in  the 
reclamation  of  the  vacant  lands  that  public  interest  chiefly  centers. 
Much  of  the  rainfall  is  so  torrential  in  character  that  a  high  percent- 
age of  the  run-off  is  carried  by  the  streams  in  flood.  Sudden  floods 
are  caused  also  by  warm  winds  and  rains  attacking  the  snow  in  the 
mountains  in  the  latter  end  of  winter.  From  long  observations  of 
these  floods  the  older  residents  of  the  Territory  are  convinced  that 
the  land  already  under  irrigation  is  but  a  tithe  of  that  which  could 
be  reclaimed  were  the  water  stored  which  runs  to  waste  to  the  sea. 
No  one  doubts  that  the  area  reclaimable  under  the  water  supply 
available  for  storage  is  many  times  greater  than  the  area  already  irri- 
gated. These  general  statements  must  suffice,  because  of  the  absence 
of  exact  data  as  to  the  quantity  of  rainfall  and  the  average  yearly 
volume  of  water  carried  in  flood.  In  no  other  section  of  the  country, 
probably,  are  the  streams  so  capricious  and  fluctuating  in  volume. 
Storms  of  a  cloudburst  nature  in  the  mountains  often  add  in  a  few 
hours  many  thousands  of  cubic  feet  to  the  flow  of  the  rivers. 

The  difficulty  of  making  accurate  measurements  under  such  con- 
ditions is  obvious.  Records  of  the  rainfall  are  not  as  complete  as  is 
desirable,  but  the  measurements  taken  through  a  long  series  of  years 
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and  at  points  fairly  representative  of  the  whole  Territory  yield  data 
from  which  very  close  calculations  can  be  made  as  to  the  annual 
precipitation. 

Observations  were  begun  at  Forts  Whipple,  McDowell,  and  Bowie 
as  early  as  1866-67  and  carried  forward  to  a  recent  period.  Other 
stations  were  established  later,  so  that  for  the  last  twenty  years  the 
records  of  a  score  of  stations  are  obtainable.  It  is  thus  demonstrated 
that  while  the  mean  precipitation  in  the  lower  valleys  is  very  slight — 
ranging  from  3.16  inches  at  Yuma  and  5.34  inches  at  Casa  Grande  to 
7.60  inches  at  Phoenix — in  the  drainage  acres  proper — i.  e.,  in  the 
region  of  great  run-oflf — it  is  much  heavier.  For  illustration,  Fort 
Apache  shows  a  mean  precipitation  of  19.75  inches;  Fort  Whipple, 
16.06  inches;  Fort  Verde,  13.24  inches;  Fort  Grant,  15.45  inches;  San 
Carlos,  13.03  inches;  Pinal  Ranch,  20.46  inches.  But  the  sections  of 
the  drainage  area  from  which  the  least  official  information  has  been 
gathered  are  the  sections  over  which  the  greatest  precipitation  occurs, 
as  they  are  the  sections  of  highest  altitude,  least  accessibility,  and  of 
sparse  settlement,  and  the  observatory  stations  have  been  usually 
located  at  military  posts  or  in  the  towns  of  the  lower  altitude. 

When  consideration  is  given  to  the  wide  extent  of  the  drainage  areas 
tributary  to  the  irrigable  valleys ;  to  the  precipitous,  rocky,  and  barren 
condition  of  the  mountains,  so  conducive  to  a  maximum  of  run-off 
with  a  minimum  loss  from  seepage,  and  to  the  character  of  the  rain- 
fall, the  conclusion  is  inevitable  that  in  Arizona  the  water  supply  can 
be  increased  enormously  if  the  larger  portion  of  the  floods  is  stored. 
And  if  the  Geological  Survey's  eminently  conservative  estimate  of 
2,000,000  acres  be  accepted  as  the  maximum  quantity  of  land  in  this 
Territory  for  which  sufficient  water  can  be  developed,  I  regard  it  as 
well  within  the  probabilities  to  estimate  that  that  amount  of  land  will, 
when  properly  irrigated,  directly  support  1,000,000  people. 

In  order  that  there  may  be  an  intelligent  understanding  of  the  ques- 
tion, in  so  far  as  it  affects  Arizona,  it  is  necessary  to  review,  in  some 
detail,  the  situation  of  the  irrigation  industry  as  we  find  it  to-day. 

It  is  less  than  twenty  years  since  the  large  investment  of  capital  in 
irrigation  enterprises  in  the  West  was  begun,  and  hundreds  of  millions 
of  wealth  have  been  created  by  the  new  industry.  Individuals  and 
corporations  have  constructed  in  the  agricultural  sections  ditches 
carrying  all  the  normal  flow  of  the  streams,  and  a  number  of  costly 
reservoirs  have  been  constructed  in  different  parts  of  the  arid  West, 
which  impound  a  great  additional  quantity  of  flood  waters.  Influenced 
by  the  phenomenal  development  of  the  country  under  irrigation  and 
by  the  profits  derived  from  less  costly  irrigation  enterprises,  capital 
wa«  led  by  too  sanguine  promoters  to  investment  on  a  larger  scale, 
which,  for  years,  proved  disastrous  in  many  cases.  The  business  of 
impounding  water  was  new,  and  it  was  but  natural  that  many  mistakes 
were  made.  In  some  instances  due  investigation  had  not  been  made 
as  to  the  average  run-off  of  the  streams.  Incorrect  deductions  were 
made  from  exceptional  floods,  and  after  costly  dams  were  constructed 
it  was  found  that  the  drainage  area  and  rainfall  had  not  been  accurately 
calculated,  and  in  some  years  the  reservoirs  were  practically  dry.  But 
more  frequently,  oversanguine  calculations  had  been  made  as  to  the 
beginning  of  revenue. 

Investors  found  that  they  had  not  taken  sufficient  account  of  the 
time  which  must  elapse  before  these  lands  could  be  settled  and  cul- 
tivated sufficiently  to  be  made  productive  of  revenue. 
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Often  there  was  litigation  over  tl^e  ownership  of  the  water  which 
prevented  the  revenues  earned  from  reaching  the  pockets  of  security 
holders,  and  lands  owned  by  the  water  companies  were  held  at  an 
exorbitant  market  price.  Meanwhile,  interest  charges  accumulated 
and  stockholders  and  bondholders  became  discouraged.  These  things, 
added  to  extravagant  and  unnecessary  cost  of  construction,  over- 
capitalization, etc.,  served  to  give  irrigation  investments  a  bad  reputa- 
tion. Yet  the  fact  remains  that  the  storage  enterprises  which  were 
carried  to  completion  are  at  last,  under  intelligent  and  economic 
management,  beginning  to  pay.  With  the  experience  gained  from  the 
past,  and  in  possession  of  the  extremely  valuable  data  gathered  in  the 
past  few  years  by  the  industrious  engineers  of  the  Geological  Survey; 
with  reliable  information  at  hand  as  to  the  capacity  of  reservoir  sites, 
the  drainage  area  tributary  to  them,  and  the  average  precipitation 
which  may  be  expected;  with  the  cheapened  cost  of  constructing  dams 
and  the  knowledge  which  engineers  have  gained  as  to  the  proper  mode 
of  construction,  the  builders  of  storage  dams,  operating  on  conserv- 
ative and  business-like  lines,  hereafter  should  not  fail  to  make  any 
ordinary  storage  enterprise  a  profitable  one  for  investors  as  well  as 
for  the  country  which  they  supply. 

Some  Reservoir  Sites  and  Storage  Projects. 

There  are  numerous  reservoir  sites  in  the  Territory.  On  all  the 
interior  streams  carrying  volumes  of  consequence  nature  has  provided 
storage  sites,  and  reference  will  be  made  only  to  those  of  largest 
capacity. 

Perhaps  the  most  attention  has  been  paid  to  the  sites  on  the  Gila 
by  the  engineers  of  the  Government,  because  of  the  pressing  necessity 
of  providing  the  Gila  River  Indian  Reservation  with  water  for  irriga- 
tion. The  4,000  Indians  on  that  reservation  were  formerly  self- 
supporting,  but  the  waters  of  the  Gila  having  been  diverted  by  the 
farmers  in  Pinal  and  Graham  counties,  the  occupants  of  the  reserva- 
tion are  no  longer  able  to  raise  crops  sufficient  for  their  sustenance, 
and  under  existing  conditions  they  are  certain  to  become  absolute 
wards  of  the  Government  at  a  heavy  expense  each  year  for  their 
maintenance.  The  fact  that  they  are  peaceable  and  fairly  industrious 
long  since  bespoke  for  them  a  careful  consideration  of  the  problem  of 
supplying  them  with  water  through  some  system  of  storage. 

Investigations  made  by  the  hydrographers  of  the  Geological  Survey 
have  yielded  valuable  data  concerning  the  most  prominent  sites  on 
the  Gila.  At  The  Buttes,  14  miles  above  Florence,  the  first  recon- 
naissance was  made  some  four  years  ago,  and  since  then  measure- 
ments of  the  flow  of  the  river  have  supplemented  the  information 
gained  in  the  first  investigation.  Last  winter  Congress  made  an  addi- 
tional appropriation  for  the  purpose  of  ascertaining  the  location  of 
bed  rock  at  the  dam  sites  theretofore  examined,  and  during  the  pres- 
ent year  much  additional  information  has  been  gathered. 

It  is  now  definitely  kno^vn  that  at  The  Buttes  a  dam  150  feet  high 
will  store  enough  water  to  cover  174,000  acres  to  a  depth  of  1  foot,  or 
as  it  is  technically  stated,  will  impound  174,000  acre-feet.  The  dam 
would  be  300  feet  long  at  the  bed  of  the  stream,  and  800  feet  at  the 
top.  The  original  round-figure  estimate  of  cost  was  $2,000,000,  but 
that  estimate  was  based  on  the  belief  that  bed  rock  is  nearer  the  sur- 
face than  this  year's  investigations  have  shown  it  to  be.  But  within  a 
recent  period  the  cost  of  handling  rock  has  been  cheapened  by 
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improvements  in  methods  resulting  from  the  experience  gained  in  the 
construction  of  the  Chicago  Drainage  Canal  and  other  works  of  recent 
date,  and  as  it  is  known  that  the  estimate  of  $2,000,000  was  a  liberal  one, 
it  is  thought  that  the  cost  of  building  The  Buttes  dam  will  not  exceed 
that  estimate,  notwithstanding  the  disappointing  distance  to  bed  rock. 

At  Riverside  there  is  another  valuable  site  for  a  reservoir  dam, 
and  at  that  i)oint  a  dam  350  feet  long  at  the  base  and  800  feet  at 
the  crest  would  create  a  reservoir  stUl  greater  than  the  one  proposed 
for  The  Buttes.  At  Riverside  the  bed  rock  has  been  found  much 
nearer  the  surface  than  at  The  Buttes,  but  at  this  writing  the  estimate 
of  construction  cost  has  not  been  made  public. 

At  San  Carlos,  on  the  Apache  Reservation,  there  is  another  site,  to 
which  much  attention  has  been  directed  during  this  year's  series  of 
investigations.  The  conditions  there  are  exceptionally  favorable  for 
economical  construction.  The  river  passes  through  a  narrow  gorge, 
and  a  dam  150  feet  high  would  be  but  200  feet  long  at  the  crest,  and 
would  create  a  reservoir  of  361,000  acre-feet  capacity. 

Each  of  the  reservoir  sites  above  referred  to  is  still  within  the  con- 
trol of  the  Government,  and  the  building  of  a  dam  at  either  point 
would  furnish  not  only  an  abundant  supply  of  water  for  the  Indians 
on  the  Gila  River  Reservation,  but  would  afford  a  splendid  surplus 
for  the  settlers  of  the  middle  Gila  Valley.  The  actual  importance  of 
the  storage  capacity  of  the  sites  mentioned  is  better  understood  if 
considered  in  connection  with  the  "duty  of  water." 

The  duty  of  water,  or  the  quantity  of  water  necessary  to  adequate 
irrigation  of  an  acre  of  ground  in  the  Gila,  Salt  River,  and  other 
valleys  of  this  Territory,  has  not  been  fixed  with  the  deflniteness 
which  has  been  ascertained  in  other  irrigated  communities  of  the. 
West  where  the  flow  in  the  canals  is  closely  regulated  and  therefore 
freer  from  complications  in  calculation.  And  while  there  are  sub- 
stantial differences  of  opinion,  due  to  the  variable  and  capricious 
supply,  and  the  custom  already  alluded  to,  of  lavish  and  wasteful 
use  of  the  water  in  seasons  of  plenty,  it  appears  to  be  fairly  settled 
that  the  actual  requirements  of  an  acre  of  ground  cultivated  to  grow- 
ing crops  throughout  the  year  and  irrigated  at  regular  periods — as 
in  the  case  of  alfalfa,  for  instance — can  not  be  filled  with  less  than  2 
acre-feet.  But  by  no  means  is  all  the  ground  cultivated  during  the 
year.  After  producing  its  particular  crop  a  tract  may  lie  fallow  for 
months.  Also,  a  good  percentage  of  the  acreage  is  taken  up  by  roads, 
buildings,  and  corrals,  and  bearing  in  mind  that  usually  only  the 
flood  waters  would  be  impounded,  supplemental  to  which  would  be 
the  normal  flow,  it  would  seem  safe  to  accept  the  prevalent  conclu- 
sion that  the  storage  capacity  of  a  reservoir  will  represent,  acre  for 
acre,  its  irrigating  capacity. 

The  Gila  River  Reservation  embraces  357,120  acres  and  at  least 
200,000  acres  can  be  covered  by  irrigating  canals.  Under  a  storage 
system  this  reservation  could  be  made  to  support  all  the  cixilized 
Indians  in  the  territory,  and  still  afford  a  large  surplus  of  land  for 
white  settlers.  It  being  an  Executive  order  reservation,  the  land 
controlled  by  the  Indians  could  be  curtailed  to  the  area  actually 
required  for  their  support,  and  the  remainder  thrown  open  to  public 
settlement,  simply  by  the  order  of  the  Pi-esident. 

It  would  seem  that  here  is  an  exceptional  situation  which  warrants 
Congress  in  making  the  necessary  appropriation  for  the  construction 
of  a  reservoir,  quite  independently  of  the  broad  question  as  to  the 
advisability  of  the  Government  adopting  a  general  policy  of  reservoir 
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construction.  The  wisdom  of  enabling  the  Indians  to  become  self- 
supporting  is  universally  admitted.  When,  as  in  this  case,  that 
policy  can  be  carried  out  on  lines  financially  profitable  as  well,  there 
can  be  no  objection  urged  on  any  valid  ground.  Not  only  would  the 
Indians  gladly  pay  for  water,  but  the  farmers  in  the  valley  between 
any  reservoir  and  the  reservation  would  be  good  customers  for  any 
surplus.  It  is  entirely  safe  to  predict  that  the  irrigators  would  readily 
pay  12  per  acre  per  annum  for  stored  water.  Prominent  and  respon- 
sible ranchmen  in  the  Salt  River  Valley  have  said  that  they  would 
cheerfully  pay  $3  per  acre  per  year  for  a  properly  regulated  and 
adequate  supply,  such  as  would  be  furnished  by  a  reservoir. 

On  the  Upper  Gila,  at  the  extreme  eastern  side  of  the  Territory, 
there  are  one  or  more  reservoir  sites  which  could  be  utilized  for  a 
storage  supply  to  the  already  prosperous  farming  regions  of  Graham 
County. 

On  the  Lower  Gila,  as  the  valley  below  the  junction  of  the  Salt 
and  Gila  rivers  is  caUed,  there  are  also  sites  where  the  construction 
of  substantial  dams  would  impound  large  quantities  of  water. 

Another  important  site  which  has  received  much  attention  from  the 
engineers  of  the  Government  is  that  on  Queen  Creek,  in  Pinal  County, 
some  40  miles  east  of  Phoenix.  From  a  reservoir  at  this  point  some 
wat^r  could  undoubtedly  be  furnished  to  the  Gila  River  Reservation. 
It  was  estimated  by  the  hydrographer  who  made  the  original  recon- 
noissance  (Mr.  Arthur  P.  Davis)  that  a  supply  of  about  10,000  acre- 
feet  per  annum  could  be  depended  upon  from  this  project  at  a  con- 
struction cost  of  $200,000. 

Storage  is  likewise  feasible  in  the  Santa  Cruz  Valley,  Pima  County, 
where  irrigation  has  been  carried  on  without  cessation  since  the  first 
settlement,  more  than  fifty  years  ago,  and  also  in  Santa  Cruz  County. 

In  Navajo,  Apache,  and  other  counties  containing  smaller  valleys, 
storage  is  equally  practicable,  as  will  be  seen  by  referring  to  the 
detailed  reports  from  counties. 

ENTERPRISES  PROJECTED  FOR  THfe  SALT  RIVER  VALLEY. 

The  most  extensive  irrigation  developments  in  the  Territory  has 
been  made  in  the  Salt  River  Valley,  in  the  country  surrounding 
Phoenix,  and  comprising  the  largest  contiguous  acreage  under  irriga- 
tion in  the  United  States.  The  valley  proper  may  be  said  to  embrace 
the  lands  adjacent  to  Salt  River,  between  the  mouth  of  the  Rio  Verde 
and  the  confluence  of  the  Salt  and  GUa,  a  distance  in  a  direct  line  of 
about  40  miles,  and  extending  15  miles  or  more  on  each  side  of  the 
river  for  two-thirds  of  the  distance  below  the  Verde.  However,  the 
plains  extending  to  the  north  and  west  and  more  or  less  separated 
from  the  valley  by  broken  ranges  or  hills  are  commonly  classed  as 
part  of  the  Salt  River  Valley.  In  this  valley  the  pioneer  settlements 
were  made  more  than  thirty  years  ago  and  a  system  of  canals  leading 
from  Salt  River  gradually  developed,  until  the  entrance  of  the  first 
railroad  into  the  valley,  less  than  fifteen  years  ago,  when  capital  in 
large  amounts  was  quickly  absorbed  in  canal  building.  More  than 
300,000  acres  were  included  in  the  general  system  which  contains 
more  than  600  miles  of  lateral  ditches.  It  was  soon  thereafter  ascer- 
tained that  the  canal  system  had  been  overdeveloped  and  that  all  of 
the  250,000  acres  for  which  irrigation  had  been  attempted  could  not 
be  supplied  with  water  each  year.  It  has  been  from  the  standpoint 
of  the  needs  of  the  Salt  River  Valley,  therefore,  that  the  investiga- 
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tion  of  the  storage  problem  has  been  made  most  systematically  by 
the  irrigation  interests  of  the  Territory. 

All  collateral  questions  have  been  answered  in  every  essential  par- 
ticular. The  rich  soil,  more  than  30  feet  deep  in  many  places,  has 
been  tested  most  thoroughly  and  has  proved  its  adaptability  to  all  the 
diversified  crops  of  the  temperate  zone.  The  taxable  wealth  of  Mar- 
icopa County,  as  fixed  by  the  assessment  of  this  year — $9,312,482.50 — 
represents  an  actual  wealth  of  at  least  thirty  millions,  and  as  this  is 
nearly  altogether  the  outgrowth  of  the  irrigation  development  of  the 
vaUey,  it  sx>eaks  eloquently  of  the  conditions  under  which  farming  has 
been  conducted  despite  the  insufficiency  of  the  water  supply.  It  is 
little  wonder  that  the  results  achieved  have  been  a  decided  incentive  to 
sustained  effort  toward  obtaining  reservoirs  for  the  valley. 

Very  fortunately  some  of  the  most  favorably  situated  reservoir 
sites  in  the  whole  country  are  located  on  the  streams  supplying  the 
valley. 

THE  RIO  VERDE  PROJECT. 

This  enterprise  contemplates  the  storage  of  water  on  the  Rio  Verde, 
at  a  site  known  as  the  Horseshoe  Reservoir.  The  dam  will  be  386  feet 
long  at  the  bottom  and  1,250  feet  along  the  crest  and  150  feet  high 
above  the  low-water  line.  The  reservoir  thus  created  will  have  a 
capacity  of  204,935  acre-feet.  The  drainage  area  tributary  covers 
6,000  square  miles.  The  estimated  cost  for  the  Horseshoe  Reservoir 
is  $600,000.  It  is  designed  to  irrigate  a  tract  of  public  land  in  what  is 
known  as  Paradise  Vallej',  comprising  about  50,000  acres.  Thence  it  is 
proposed  to  extend  the  canal  across  the  Agua  Fria  to  the  Hassayampa 
River.  It  is  estimated  that  between  the  head  gates  and  the  Agua  Fria 
125,000  acres  can  be  irrigated,  and  the  estimated  cost  of  the  canal 
from  the  reservoir  to  the  Hassayampa  River  is  $1,200,000.  Westward 
of  the  Agua  Fria,  and  between  that  river  and  the  Hassayampa,  there 
is  an  additional  tract  of  125,000  acres  of  level  and  almost  unbroken, 
sandy  loam.  Two  other  and  smaller  reservoirs  for  the  same  system 
are  projected  for  ultimate  construction — one  at  the  crossing  of  New 
River,  59  miles  by  canal  length  from  the  Horseshoe  Reservoir,  partly  to 
store  the  storm  waters  of  New  River,  which  is  usually  dry,  and  partly 
to  receive  the  waste  waters  from  the  canal.  A  dam  at  this  point  150 
feet  high  and  1,800  feet  long  at  the  crest  would,  it  is  said,  impound 
100,000  acre-feet  of  water.  The  third  reservoir  contemplated  is  also 
subsidiary,  and  is  located  west  of  the  Hassayampa.  It  is  to  be  filled 
by  a  lateral  from  the  main  canal. 

A  considerable  amount  of  work  has  been  done  on  this  project  by  the 
Rio  Verde  Canal  Company,  the  completed  work  including  a  tunnel  900 
feet  long.  All  work  has  been  suspended  for  some  time,  the  magnitude 
of  the  project  making  it  necessary  to  raise  additional  capital.  The  com- 
pany claims  to  have  sold  water  rights  for  about  100,000  acres  of  land, 
at  prices  ranging  from  $10  to  $18  per  acre,  at  the  rate  of  $1  down  and 
the  balance  in  yearly  paj'^ments,  but  payment  on  water  rights  were, 
of  course,  su8i)ended  when  construction  ceased. 

THE  M'DOWELL  site. 

There  is  said  to  be  another  eligible  reservoir  site  on  the  Verde  River, 
between  the  mouth  of  that  stream  and  old  Fort  McDowell,  which 
could   be   utilized  for  storing  the  flood  waters  of  the  Vei-de  not 
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imponnded  by  the  Rio  Verde  Canal  Company's  reservoir,  but  there  is 
no  reliable  information  at  hand  from  which  accurate  statements  of  cost 
and  capacity  can  be  made.  This  reservoir,  if  constructed,  would  be 
tributary  to  the  lands  irrigated  from  the  Salt  River. 

THE  AGUA  FRIA  PROJECT. 

This  project  comprises  two  reservoir  dams  and  one  diversion  dam 
on  the  Agua  Fria  River.  The  diversion  dam,  a  substantial  structure 
of  masonry,  has  been  almost  completed  by  the  Agua  Fria  Land  and 
Water  Company.  Some  canal  work  has  been  done  and  a  considerable 
amount  of  stone  excavated  for  one  of  the  reservoir  dams.  Work  is 
suspended  pending  attempts  to  raise  capital  to  complete  the  project. 
A  glance  at  the  map  would  seem  to  show  that  there  may  be  a  conflict 
of  interest  between  this  enterprise  and  that  of  the  Rio  Verde  Canal 
Company,  but  there  is  little  or  no  basis  for  that  conclusion,  as  the 
vast  tracts  of  land  available  for  reclamation  under  the  two  systems 
could  utilize  all  the  water  that  they  can  both  furnish. 

The  diversion  dam,  almost  completed,  is  about  80  feet  high  above 
bed  rock,  and  40  feet  above  the  stream  bed,  and  is  650  feet  long  on  top. 
The  canal  begins  at  the  east  end  of  the  dam,  in  a  16-foot  cut  in  solid 
rock,  and  has  been  constructed  for  a  distance  of  4  miles,  whence  it  is 
proposed  to  carry  the  water  across  the  river  in  a  flume  700  feet  long, 
and  thence  by  canal  in  a  southwesterly  direction. 

The  first  reservoir  proposed  to  be  constructed  lies  adjacent  to  the 
diversion  dam,  the  distance  from  the  latter  to  the  reservoir  dam  being 
only  li  miles,  and  it  is  claimed  that  it  will  have  a  capacity  of  50,000 
acre-feet  with  a  dam  100  feet  high.  Eight  miles  above  the  first  reservoir 
site  there  is  another  dam  site,  262  feet  wide  at  the  bottom,  and  but 
500  feet  wide  at  a  height  of  200  feet.  It  is  claimed  that  the  basin 
lying  above  this  dam  would  hold  150,000  acre-feet  of  water,  with  a 
dam  150  feet  high.  This  storage  system  when  completed  will  reclaim 
150,000  acres  of  magnificent  land. 

THE  TONTO  BASIN  PROJECT. 

This  enterprise  now  under  promotion  by  the  Hudson  Reservoir  and 
Canal  Company,  and  designed  to  regulate  the  suppl}'^  and  overcome 
the  periodical  shortage  of  water  in  the  Salt  River  Valley,  is  the  most 
comprehensive  storage  project  yet  brought  to  public  attention.  As 
an  irrigation  scheme  it  is  the  most  ambitious  in  scope,  and  in  its 
results  will  undoubt.edly  be  one  of  the  most  far-reaching  of  all  the 
industrial  enterprises  projected  for  the  western  country.  Under 
existing  conditions  no  other  project  can  have  such  an  intimate  bearing 
on  the  further  development  and  future  welfare  of  the  Salt  River  Val- 
ley. Among  all  the  irrigation  systems  with  which  I  am  acquainted,  it 
is  unique,  in  that  its  main  purpose  is  to  supply  a  country  already 
settled  and  ready  for  its  service. 

Recently  the  reservoir  company  has  completed  contracts  with  the 
leading  canal  companies  operating  in  the  valley,  agreeing  to  supply 
them  yearly  with  impounded  water  sufficient  in  quantity,  when  used 
with  the  normal  flow  of  the  river,  to  irrigate  all  the  lands  under  the 
canals,  estimated  at  300,000  acres.  It  is  understood  that  the  canal 
companies  are  to  pay  the  reservoir  company  $1  per  acre  per  annum. 
I  consider  that  the  making  of  these  contracts  marks  one  of  the  most 
important  steps  possible  to  be  taken  toward  the  solution  of  the  water 
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problem  so  far  as  it  affects  the  Salt  River  Valley,  and  assures  the 
permanent  and  unretarded  prosperity  of  the  valley  from  the  time  the 
reservoir  is  finished.  By  this  means  an  abundant  supply  of  in*igation 
water  to  the  valley  is  assured,  since  the  lands  already  under  irriga- 
tion are  to  be  supplied  before  the  reservoir  company  undertakes  the 
reclamation  of  lands  under  canals  of  its  own. 

The  dam  site  is  on  the  Salt  River,  in  the  mountains,  some  60  miles 
northeast  of  Phoenix,  at  the  point  where  the  river,  leaving  the  Tonto 
Basin,  enters  a  deep,  narrow  gorge  in  the  solid  rock,  known  as  the 
Box  Canyon.  The  gorge  is  but  200  feet  wide  at  the  level  of  the 
stream,  and  for  the  first  hundred  feet  upward  the  walls  are  perpen- 
dicular. In  the  preliminary  reconnoissance  bed  rock  was  located  at 
an  average  depth  of  25  feet  below  the  stream  bed.  It  is  proposed  to 
build  a  masonry  dam  which  will  be  200  feet  high  above  low  water,  and 
allowing  for  waste  ways  20  feet  deep,  will  create  a  reservoir  180  feet 
deep.  The  dam  will  be  650  feet  long  on  top.  The  waste  ways  on  each 
side  of  the  dam  are  calculated  to  pass,  without  overtopping  the  dam, 
the  greatest  known  flood,  that  of  1891,  when  the  discharge  during 
part  of  one  day  was  equal  to  one-half  of  that  running  over  Niagara 
Falls. 

The  reservoir  site,  covering  over  18  square  miles,  is  likewise  ideally 
located  by  nature.  Into  this  basin  is  carried  the  run-off  from  a  drain- 
age area  of  nearly  6,000  square  miles,  most  of  which  is  within  the 
regcion  of  the  greatest  precipitation  in  the  Territory.  The  greater  por- 
tion of  this  watershed  has  a  rainfall  of  15  to  20  inches  and  upward, 
annually.  It  requires  but  3^  inches  depth  of  run-off  from  this  shed, 
or  20  per  cent  of  16  inches  of  rainfall,  to  produce  1,000,000  acre-feet. 
The  storage  capacity  of  the  reservoir  is  limited  only  by  the  height  of 
dam  which  it  is  practicable  to  build,  and  the  capacity  of  the  reservoir 
which  will  be  created  by  the  dam  projected  will  be  stupendous — no 
less  than  757,000  acre-feet,  or  32,670  million  cubic  feet  of  water.  It 
is  conservatively  estimated  that  the  757,000  acre-feet  thus  stored  will 
be  ample  for  the  irrigation  of  500,000  acres  of  land.  That  the  com- 
X>any  is  fully  warrant^  by  the  water  supply  in  constructing  a  reser- 
voir of  this  enormous  capacity  can  not  be  doubted.  Measurements 
of  the  flow  of  Salt  River  during  a  period  of  years  show  the  run-off  to 
have  been  as  foUows: 

Acre-feet, 

1889 1,184,780 

1890 1,659,500 

1891 2,000,000 

1892 668,000 

1898 1,000,000 

1894 277,700 

1895 1,124,000 

First  half  of  1896 226,248 

With  a  dam  storing  757,000  acre-feet,  the  reservoir  would  have 
Xmssed  through  this  cycle  of  dry  and  wet  years  and  supplied  750,000 
acre-feet  in  every  year  but  1894  (said  to  be  the  driest  year  on  record), 
when  it  would  have  yielded,  with  the  water  carried  over  from  the  pre- 
vious year,  nearly  the  quantity  without  emptying  the  reservoir. 

Under  the  land  act  of  March  3,  1891,  the  Government  has  granted 
the  site  to  the  reservoir  company.  From  the  dam  site  to  the  irrigated 
region  of  the  valley,  a  distance  of  about  30  miles,  the  river  flows 
through  a  canyon,  and  the  company  has  appropriated,  under  the  Ter- 
ritorial laws,  this  channel  as  its  canal  for  conveying  the  imi)ounded 
water. 
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It  appears  to  be  a  very  reasonable  estimate  that  after  meeting  the 
requirements  of  the  existing  canal  systems  the  reservoir  will  have  a 
surplus  of  water  sufficient  for  the  irrigation  of  200,000  acres  of  public 
land,  thus  making  the  total  acreage  served  by  it  fully  500,000. 

In  the  200,000  acres  of  vacant  land,  for  which  this  reservoir  will  be 
available,  the  Gila  River  Indian  Reservation  may  be  included  to  the 
ext-ent  necessary  to  supply  the  Indians  with  water,  as  Congress  has 
granted  to  the  Hudson  Reservoir  and  Canal  Company  a  right  of  way 
for  its  canal  across  that  reservation,  conditioned  on  the  company  sup- 
plying the  Indians  with  water  "on  such  fair  and  reasonable  terms  as 
may  be  prescribed  by  the  Secretary  of  the  Interior."  To  supply  the 
Indians  it  would  be  necessary  for  the  reservoir  company  merely  to 
build  a  canal  from  the  terminus  of  the  Consolidated  Canal,  which  is 
near  the  northern  line  of  the  reservation. 

The  estimated  cost  of  the  Tonto  Basin  dam,  complete,  is  $2,500,00(3. 
The  plans  are  so  drawn,  however,  as  to  i)ermit  of  building  the  dam  in 
two  sections,  so  that  in  case  of  difficulty  in  procuring  funds  sufficient 
to  build  the  dam  to  the  ultimate  height  projected,  the  first  section  may 
be  built  to  a  height  which  will  impound  300,000  acre-feet  of  water,  the 
second  section  to  be  completed  thereafter  as  convenient.  But  the 
indisputable  merit  of  this  enterprise  should  make  it  no  difficult 
undertaking  to  obtain  in  the  beginning  all  the  capital  necessary  for 
construction. 

Vitally  important  as  this  project  is  to  the  irrigation  and  all  other 
vested  interests  in  the  Salt  River  Vallej^  the  Globe  copper  mining 
district  and  the  mining  region  between  Globe  and  the  dam  are  little 
less  interested.  To  the  mines  and  smelters  of  that  locality  the  high 
cost  of  fuel  is  a  serious  hindrance  to  development  and  profit.  Wood 
appears  to  be  an  exhausted  quantity,  practically,  and  coal  costs  $12 
per  ton.  The  estimated  average  cost  of  producing  a  horse  power  for 
one  year  is  $187.50  for  fuel  alone. 

Cheap  electrical  power  would  wonderfully  stimulate  the  mining 
industry  in  that  locality,  and  the  reservoir  company  claims  that  it 
will  develop  a  water  power  which  will  produce  10,240  horsepower,  of 
which  6,768  horsepower  can  be  transmitted  electrically  to  Globe,  35 
miles  distant.  I  have  received  no  estimate  from  the  company  of  the 
cost  of  installing  their  electric  power  and  transmission  plant,  but 
that  it  can  be  done  at  a  cost  not  prohibitive  of  profitable  operation  I 
have  no  doubt. 

THE  DUTY  OF  THE  GOVERNMENT. 

In  my  opinion,  the  Government  can  and  should  come  to  the  aid  of 
the  arid  regions  in  a  most  effective  way.  It  can  be  shown  that,  with- 
out expense  to  the  National  Treasury,  an  outlet  can  be  provided  for 
the  surplus  and  home-seeking  population  of  the  East  by  making  the 
desert  lands  habitable  and  proiiuctive;  it  can  be  shown  that  by  exer- 
cising a  wise  policy  at  this  time  respecting  the  arid  lands,  the  growth 
of  the  West — phenomenal  as  it  has  been  through  three  decades — can 
be  maintained  indefinitely;  it  can  be  shown  that  these  lands  can  be 
converted  into  a  field  for  the  enterprising  young  men  of  crowded 
communities  equal  or  superior  to  that  afforded  by  the  Middle  West 
during  the  years  following  the  civil  war.  The  question  is  a  most 
important  one  for  the  consideration  of  Congress. 

In  this  Territory  it  is  possible  to  store  the  fiood  waters  of  the 
streams  and  thereby  increase  many  fold  the  volume  of  water  for  irri- 
gation.   It  is  possible  for  the  Government,  without  expense  to  itself, 


Digitized  by 


Google 


REPORT   OF   THE   GOVERNOR   OF   ARIZONA.  175 

to  aid  effectually  the  rapid  reclamation  of  the  irrigable  lands  within 
this  Territory. 

It  is  my  belief  that  this  great  problem  would  be  best  solved  by  the 
cession  of  the  public  lands  to  the  Territor3^  Once  placed  in  control 
of  these  lands,  our  people,  acting  through  their  legislature,  would  be 
in  a  position  to  raise  the  necessary  capital  wherewith  to  construct  the 
needed  I'eservoirs. 

Without  water  the  lands  can  never  have  a  value.  They  are  abso- 
lutely worthless.  As  a  rule  the  desert  lands  in  the  valleys  are  wholly 
unfit  for  even  the  most  meager  grazing.  The  Government  derives  no 
revenue  from  them,  and  never  will,  because  practically  all  of  the  area 
which  can  be  reclaimed  through  ordinary  methods  has  been  filed 
upon.  That  remaining  vacant  will,  for  all  time,  be  in  the  hands  of 
the  Government — a  worthless  asset.  Treating  this  subject  briefly  in 
my  rejwrt  for  1898,  I  said: 

If  it  were  possible  to  secure  sufficient  financial  help  from  the  General  Govern- 
ment, to  be  expended  nnder  suitable  regulations,  to  build  canals  and  reservoirs 
for  the  reclamation  of  the  arid  lands  of  the  West  and  thereby  rapidly  develop  and 
populate  the  now  unoccupied  and  unproductive  sections,  I  would  earnestly  favor 
such  a  plan;  but  exi)erience  has  taught  us  that  Congpress  will  not  appropriate 
large  sums  of  money  for  such  a  purpose,  and  the  constituents  of  the  members  of 
Congrees  from  the. East  and  Middle  West  do  not  want  their  Representatives  to 
appropriate  money  for  which  they  will  be  taxed  to  bring  into  competition  with 
them  large  areas  of  new  farm  lands;  besides,  any  system  which  could  with  pro- 
priety be  adopted  under  the  usual  governmental  restrictions  would  be  cimiDer- 
some  and  difficult  of  operation.  I  am  therefore  firmly  of  the  opinion  that  the 
quickest,  best,  and  most  satisfactory  way  to  secure  the  reclamation  and  occupancy 
of  the  arid  portions  of  the  country  is  to  cede  the  lands  to  the  States  and  Territories 
in  which  they  he,  so  that  the  question  of  disposition  and  development  may  be  one 
for  local  legislation. 

And  the  conclusion  then  stated  has  been  fully  supported  by  the  pro- 
ceedings of  Congress  during  the  last  session.  I  regard  it  as  hopeless  to 
expect  that  the  Government  will  embark  upon  a  general  policy  of 
reservoir  construction;  and  however  equitable  the  premises  upon 
ivhich  the  request  for  that  form  of  governmental  assistance  may  be, 
it  does  not  appear  that  any  solution  of  the  question  can  be  hoped  for 
in  that  direction. 

It  is  true  that  one  or  more  of  the  storage  enterprises  heretofore  pro- 
jected for  this  Territory  appear  to  be  on  the  eve  of  success,  owing  to 
the  peculiar  individual  merit  with  which  nature  has  endowed  them 
and  on  account  of  the  patient  and  persistent  manner  in  which  the 
effort  has  been  carried  forward  to  promote  them,  but  their  success 
wiU  not  satisfy  all  the  needs  of  the  Territory,  and  will  leave  the  broader 
problem  still  unsolved.  While  the  objections  raised  by  the  farmers 
of  the  East  and  Middle  West  to  the  appropriation  of  money  for  the 
purpose  of  promoting  irrigation  and  developing  competitive  farm  lands 
are  unworthy  and  not  deserving  of  consideration,  yet  they  have  con- 
siderable effect  east  of  the  Mississippi.  No  one  can  deny  the  great 
ijnportance  to  the  entire  nation  of  the  reclamation  of  the  arid  public 
lands,  and  few  questions'  deserve  more  careful  and  effective  consid- 
eration by  CJongress.  There  is  no  division  of  opinion  in  the  West 
TiX>on  the  question  of  Government  help  in  reclaiming  the  arid  lands, 
except  as  to  the  method.  The  people  are  unanimous  in  requesting 
Federal  aid,  but  they  are  divided  in  opinion  in  some  localities  as  to 
tow  that  aid  can  be  best  extended.  Some  argue  that  a  department 
or  bureau  of  irrigation  should  be  established  by  the  Government  to 
be  conducted  under  the  direction  of  the  Geological  Survey,  and  that 
the  feasible  reservoir  and  canal  sites  should  be  surveyed  and  located 
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by  the  officers  of  the  department  or  bureau,  and  the  lands  under  them 
reserved  from  entry  pending  construction,  the  money  for  construction 
to  be  obtained  in  continuous  appropriations  by  Congress.  This  is 
the  same  old  plan  which  was  inaugurated  in  1 888  and  now,  as  then, 
has  a  powerful  lobby  behind  it,  presumably  working  in  the  interests 
of  parties  who  expect  to  be  beneficiaries  of  the  legislation  if  secured. 
The  original  plan  was  a  failure,  and  Congress  repealed  the  partial 
legislation  which  had  been  secured  in  its  behalf.  A  careful  analysis 
of  the  question  ought  to  convince  any  reasoipng  mind  of  the  utter 
impracticability  of  the  system  proposed. 

In  the  first  place,  it  is  contended — and  properly,  I  think — that  the 
Government  will  never  go  into  the  business  of  reservoir  and  canal 
building  and  the  distribution  of  water,  except  in  specific  cases  of 
extraordinary  merit  and  where  the  Government  has  collateral  inter- 
ests involved,  such  as  the  furnishing  of  wat^r  to  Indian  reservations. 
If  the  policy  of  building  and  operating  canals  and  reservoirs  were  to 
be  adopted  by  the  Government  on  a  sufficiently  comprehensive  scale 
to  cover  the  entire  arid  West,  it  would  involve  the  appropriation  of 
hundreds  of  millions  of  dollars  and  require  continuous  appropriations 
for  a  long  period  of  years,  while  the  holding  back  of  the  settlement  of 
the  lands  during  the  construction  of  water-storage  systems,  under  the 
usually  slow  procedure  of  the  Government,  would  retard  instead  of 
hasten  the  growth  of  the  country.  Not  only  that,  but  complications 
would  certainly  develop  over  questions  of  jurisdiction  between  the 
State  and  General  Government  and  the  interests  of  farming  com- 
munities where  crops  are  raised  by  natural  rainfall  and  localities 
where  the  Government  would  be  engaged  in  the  business  of  irriga- 
tion. It  would  be  as  proper  for  the  Government  to  engage  in  farming 
the  lands  reclaimed.  It  is  not  claimed  that  the  Government  will 
speedily  construct  the  desired  reservoirs  and  canals  and  turn  them 
over  without  cost  to  the  State  or  communities  served.  A  large  force 
of  employees  would  be  necessary,  an  embarrassing  responsibility 
would  be  assumed,  and  an  entirely  new  policy  be  required  on  the 
part  of  the  Government.  The  foregoing  are  a  few  of  the  reasons  why 
it  is  believed  by  many  that  aid  upon  the  plan  outlined  can  not  be 
expected.  It  has  been  argued  that  the  Fifty-fifth  Congr^s  very 
nearly  appropriated  $300,000  for  water-storage  enterprises.  I  regret 
very  much  that  the  appropriations  were  not  made,  as  they  were  pro- 
posed for  specific  enterprises  of  accepted  merit,  principally  in  Wyo- 
ming (there  are  equally  meritorious  propositions  in  Arizona),  and  I 
believe  it  to  be  the  duty  of  Congress  to  aid  in  such  cases;  but  if 
$300,000  were  to  be  distributed  all  over  the  arid  West  (and  probably 
one  State  has  as  much  right  to  recognition  as  another)  that  amount 
would  not  be  sufficient  for  preliminary  surveying.  I  am  very  much 
in  favor  of  "Federal  aid,"  but  I  wish  the  aid  to  be  so  effectively 
extended  as  to  insure  the  maximum  benefits.  I  advocate  most  ear- 
nestly the  cession  by  Congress  of  the  arid  public  lands  to  the  States 
and  Territories  in  which  they  lie,  subject  to  suitable  restrictions, 
similar  to  the  provisions  of  the  homestead  law,  or  such  other  safe- 
guards in  the  interests  of  actual  settlers  as  Congress  in  its  wisdom 
may  see  fit  to  impose.  And  after  the  lands  have  been  ceded,  the  arid 
lands.  States,  and  Territories  should  be  aided  further  by  Congress  in 
the  construction  of  specific  and  meritorious  water-storage  and  irriga- 
tion systems  in  different  localities  with  as  much  reason  and  justice  as 
rivers  and  harbors  are  improved  throughout  the  nation. 
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It  is  urged  by  the  opponents  of  cession  that  the  Carey  Act,  errone- 
ously supposed  by  many  to  cede  1,000,000  acres  of  land  to  the  State 
of  "Vyoming,  was  a  failure,  and  did  not  result  in  the  reclamation  of 
any  considerable  amount  of  land.  To  correct  the  misinformed,  it  is 
proper  to  state  the  cession  of  the  million  acres  under  the  provision  of 
the  Carey  Act  was  conditioned  upon  reclamation,  and  title  could  not 
pass  until  after  the  land  had  been  reclaimed.  The  State  of  Wyoming 
did  not  wish  to  go  into  the  business  of  reclaiming  lands  as  a  State  any 
more  than  the  United  States  wants  to  engage  in  that  occupation  as  a 
Government  business. 

Had  the  million  acres  been  actually  ceded,  no  doubt  the  State  of 
Wyoming  through  its  legislature  could  have  adopted  such  a  policy  as 
would  have  insured  the  reclamation  and  occupancy  of  the  lands. 

LOCAL  AID   AND   ENCOURAGEMENT  TO  STORAGE. 

The  energetic,  resourceful,  and  self-reliant  spirit  which  character- 
izes the  people  of  Arizona  has  led  them  to  do  all  within  their  power  to 
promote  storage  enterprises.  Corporations  and  individuals  have  done 
a  large  amount  of  troublesome  and  expensive  preliminary  work.  The 
numerous  reservoir  sites  have  been  closely  explored  and  many  of 
them  have  passed  under  the  searching  scrutiny  of  eminent  engineers, 
and  the  feasibility  of  proposed  reservoirs  has  been  fully  verified.  In  a 
few  cases  construction  of  some  magnitude  has  been  accomplished,  but 
the  work  has  been  suspended  while  efforts  are  made  to  enlist  addi- 
tional capital. 

Liberal  laws  have  been  enacted  governing  the  appropriation  of  the 
flood  watei-s  and  their  conveyance  through  natural  channels  of  the 
streams  to  the  points  of  diversion.  The  work  of  educating  the  invest- 
ing public  as  to  the  merits  of  storage  enterprises  has  been  carried  on 
with  patience  and  vigor,  and  with  the  return  of  prosperity  to  the  whole 
country  there  have  been  encouraging  indications  within  the  past  few 
months  that  Eastern  capital  is  at  last  awakening  to  the  value  of  Ari- 
zona reservoir  securities.  I  have  no  doubt  that  final  arrangements  for 
the  necessary  capital  for  some  of  the  best-known  projects  will  be  com- 
pleted before  another  year. 

Acting  in  accord  with  strongly  pronounced  public  sentiment,  in  Feb- 
ruary of  this  year  I  addressed  a  special  message  to  the  legislative 
assembly  recommending  that  an  act  be  passed  exempting  from  taxa- 
tion for  a  period  of  years  the  reservoirs  and  canals  which  may  be  con- 
structed within  the  next  few  years.  It  was  pointed  out  that  when 
reservoirs  are  constructed  they  can  not  fail  to  increase  the  taxable 
^wealth  and  population  of  theTerritory  in  a  very  large  degree;  that  the 
enlargement  of  the  water  and  irrigation  systems  of  Arizona  is  an 
imperative  necessity,  and  that  exemption  from  taxation  would  encour- 
age capital  to  come  into  the  Territory  and  accomplish  the  necessary 
work.  The  legislature  was  of  the  same  opinion,  and  passed  an  act 
exempting  from  taxation  for  the  i)eriod  of  fifteen  years  the  reservoirs 
and  canals  constructed  within  a  certain  time,  and  the  act  became  a 
law  in  April. 

Under  the  various  forms  of  encouragement  thus  held  out  the  peo- 
ple of  the  Territory  have  proved  that  they  are  ready  to  extend  a  ready 
and  hearty  welcome  to  investors  in  storage  enterprises;  and  if  Con- 
gress will  add  to  those  local  efforts  the  impetus  of  national  aid,  by 
ceding  the  vacant  lands,  the  Territory  will  be  in  a  position  to  assure 
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the  early  construction  of  a  complete  and  thorough  water  storage  and 
irrigation  system.  Moreover,  the  intelligence,  patriotism,  and  public 
spirit  of  the  people  provide  an  unquestionable  guaranty  that  the 
lands  would  be  controlled  and  disposed  of  as  a  sacred  public  trust  and 
in  a  manner  thoroughly  protective  of  all  public  and  private  interests. 

STATEHOOD. 

The  arguments  heretofore  urged  in  favor  of  the  admission  of  Arizona 
as  a  State  apply  this  year  with  added  strength.  The  progress  of  the 
Territory  in  population,  wealth,  and  the  development  of  material 
resources  has  been  remarkable.  The  rapidity  with  which  Arizona  has 
developed  from  a  primative  frontier  region  into  one  of  the  most  pro- 
gressive, enlightened,  and  law-abiding  communities  of  the  Union  is 
neither  understood  nor  appreciated  by  Eastern  representatives,  other- 
wise the  boon  of  self-government,  for  which  we  all  pray,  would  not  now 
be  denied  us. 

The  spirit  of  fairness,  so  prominent  in  our  national  character,  would 
not  longer  permit  Arizona  to  suffer  the  wrongs  of  TeiTitorial  vassalage, 
if  the  Territory  and  its  people  were  properly  understood  east  of  the 
Mississippi. 

Arizona  has  100,000  people  and  one  hundred  millions  of  taxable 
wealth  if  it  were  all  assessed. 

Every  argument  and  principle  which  should  in  justice  and  right  be 
considered  in  connection  with  the  admission  of  the  Territories  rests 
simply  upon  their  ability  to  maintain  themselves  as  States,  and  the 
desire  of  a  majority  of  their  people  for  self-government.  No  law, 
precedent,  nor  construction  of  law  can  be  found  to  the  contrary,  and 
while  no  specific  regulations  exist  for  the  guidance  of  Congress  in 
the  admission  of  States,  the  law  as  recognized  by  custom  and  precedent 
has  become  a  fundamental  part  of  our  national  policy,  that  whenever 
the  people  of  a  Territory  of  this  Union  express  the  desire  for  self- 
government  and  can  furnish  satisfactory  proof  of  their  competency  in 
population  and  wealth,  it  is  not  only  their  right  to  be  admitted  to 
Statehood,  but  it  is  clearly  the  duty  of  Congress  to  admit  them.  This  is 
conceded  by  all  of  the  authorities  on  constitutional  law  and  precedent, 
and  any  other  view  is  repugnant  to  the  very  inspiration  and  patriotism 
of  the  Republic. 

The  Territory  has  greater  wealth  and  population  than  had  a  large  ma- 
jority of  the  States  when  they  were  admitted,  its  undeveloped  resouces 
are,  almost  incalculable,  and  the  people  unanimously  demand  recogni- 
tion of  the  rights  to  which  they  are  entitled  under  the  Constitution. 
The  Territorial  form  of  government  has  ex  isted  in  Arizona  for  th  irty-fi  ve 
years.  The  fifteenth  legislature  of  Arizona  ten  years  ago  authorized 
a  constitutional  convention  and  the  election  of  delegates  thereto,  an 
election  was  had,  a  convention  held,  and  a  constitution  framed,  which 
at  a  subsequent  election  was  ratified  by  the  people. 

These  preceedings  cost  the  Territory  $30,000,  yet  Congress  would 
not  recognize  our  just  claims.  Bills  passed  the  House  of  Representa- 
tives for  the  admission  of  Arizona  during  the  Fifty-second  and  Fifty- 
third  Congresses  and  were  favorably  reported  in  the  Senate,  and  both 
the  Senate  and  House  of  Representatives  of  the  Fifty-fourth  Congress 
reported  admission  bills  favorably,  yet  it  has  been  impossible  to  obtain 
the  just  consideration  to  which  we  are  entitled. 

Statehood  has  been  denied  to  Arizona  because  of  sectional  prejudice, 
ignorance,  imaginary  partisan  policy,  and  pure  selfishness.    The  latter 
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reason  exists  in  the  fact  that  our  Eastern  brethren  are  unwilling  to 
divide  legislative  representation  in  Congress.  They  refuse  to  grant 
to  their  brother  Americans  of  the  West,  who  are  their  equals  in  every 
resi)ect,  the  same  privileges  under  the  Constitution  which  they  enjoy, 
and  for  which  the  founders  of  the  Republic  fought  and  bled. 

Upon  reflection,  it  is  not  so  very  surprising  that  ignorance  and  pre- 
judice on  this  question  exist  in  some  of  the  older  sections  of  the 
country.  The  great  Webster,  with  all  the  power  of  his  mighty  elo- 
quence, opi)osed  the  annexation  of  California,  and  declared  the 
country  west  of  the  Rocky  Mountains  to  be  a  great  waste  of  shifting 
sands,  bordered  by  3,000  miles  of  bleak,  uninviting  seacoast;  and 
another  great  New  England  senator — Winthrop — declared  that  the 
X)eople  he  assumed  to  represent  would  be  justified  in  secession  if  the 
'* Louisiana  purchase"  were  perfected.  California  is  conceded  to  be 
one  of  the  greatest  and  most  valuable  States  of  the  Union,  and  within 
the  "Louisiana  purchase "  there  are  now  nine  great  States,  besides 
the  Indian  Territory,  Oklahoma',  nearly  all  of  Montana,  Wyoming, 
and  Colorado.  Senator  Winthrop  opposed,  with  great  vehemence,  the 
annexation  of  Texas.  Time  does  not  seem  to  have  made  our  New 
England  brothers  comparatively  very  much  more  expansive  and 
liberal,  nor  much  better  informed  as  to  the  Western  rights  and  con- 
ditions, unless  the  stirring^events  of  the  past  year  have  opened  their 
eyes. 

Perhai)s,  on  account  of  the  annexation  of  Hawaii,  and  when  our 
national  policy  is  finally  determined  in  regard  to  the  government  of 
territories  acquired  as  the  necessary  results  of  an  unforeseen  and 
nnpren^editated  war,  our  Eastern  friends  will  realize  in  some  degree 
the  importance  and  magnitude  of  this  nation,  and  be  more  willing, 
"in  order  to  form  a  perfect  union,  establish  justice,  insure  domes- 
tic tranquillity,  provide  for  the  common  defense,  promote  the  general 
welfare,  and  secure  the  blessings  of  liberty,"  to  recognize  that  other 
citizens  of  the  United  States  are  entitled  to  be  as  free  as  they  are,  and 
**hold  these  truths  to  be  self-evident;  that  all  men  are  created  equal; 
that  they  are  endowed  by  their  Creator  with  certain  inalienable  rights; 
that  amoDg  these  are  life,  liberty,  and  the  pursuit  of  happiness;  that 
to  secure  these  rights  governments  are  instituted  among  men,  deriv- 
ing their  just  power  from  the  consent  of  the  governed." 

RECOMMENDATIONS   FOR    CONGRESSIONAL    LEGISLATION,  AND    ACTION 
OF  THE  INTERIOR  DEPARTMENT. 


I^i 


That  Arizona  be  admitted  as  a  State. 

That  all  the  public  lands  within  the  Territory  be  ceded  to  the 
Territory  or  State. 

(3)  That  until  the  lands  are  ceded  authority  be  granted  to  the  Ter- 
ritorf  to  lease  the  grazing  lands. 

(4)  That  all  the  lands  within  the  Territory  be  surveyed,  especially 
the  railroad-grant  lands,  so  that  they  may  be  taxed.    / 

(5)  That  a  Government  assay  office  and  branch  mint  be  established 
within  the  Territory. 

(6)  That  the  act  of  Congress  of  June  27, 1866,  granting  right  of  way 
to  the  Atlantic  and  Pacific  Railroad  Company,  and  exempting  said 
right  of  way  from  taxation  in  Territories,  be  so  amended  as  to  permit 
the  taifing  of  track  and  superstructures  on  the  right  of  way. 

(7)  That  the  salaries  of  the  Federal  judges  of  the  Territory  be 
increased. 
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(8^  That  a  fifth  judicial  district  be  created. 

(9)  That  a  commission  be  appointed  for  ethnological  and  archseo- 
logical  research  in  the  Territory,  and  that  a  suitable  appropriation  be 
made  by  Congress  therefor. 

(10)  That  appropriation  be  made  by  Congress  to  pay  the  governors 
and  secretaries  of  Territories  the  salaries  allowed  them  by  law.  (Sec. 
1845,  Rev.  Stat.,  1878.) 

Respectfully  submitted. 

N.  O.  Murphy,  Governor. 
Hon.  E.  A.  Hitchcock, 

Secretary  of  the  Interior, 
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OFFICIAL  ROSTER. 

•      EXECUTIVE  DBPARTMBNT. 

Gk)vemor  (appointed  by  the  President) ,  Nathan  O.  Murphy,  Phcenix;  private 
secretary  to  tne  governor  and  Spanish  interpreter  and  translator,  Sims  ETj, 
Phoenix;  secretary  of  the  Territory  (appointed  by  the  President),  Charles  H. 
Akers,  Phoenix;  assistant  secretary  of  the  Territory,  Harry  R.  Tritle,  Phoenix; 
Territorial  treasurer,  Thomas  W.  Pemberton,  Phoenix;  Territorial  auditor,  GkM>rge 
W.  Vickers,  Phoenix;  attorney-general,  Charles  F.  Ainsworth,  Phoenix;  superin- 
tendent of  public  instruction,  R.  L.  Long,  Phoenix;  adjutant-general,  H.  F.  Rob- 
inson, Phoenix. 

BOARD  OF  CONTROL.. 

Governor  N.  O.  Murphy,  chairman;  George  W.  Vickers,  auditor;  Ephraim  J. 
Bennitt,  citizen  member;  Harvey  J.  Lee,  clerk. 

JUDICIARY  DEPARTMENT. 

Supreme  Court  (appointed  by  •the  President):  Chief  justice,  Webster  Street, 
Phoenix;  associate  justices,  George  R.  Davis,  Tucson;  Fletcher  M.  Doan,  Fl(Mr- 
ence;  R.  E.  Sloan,  Prescott;  clerk,  Lloyd  Johnston. 

District  court,  first  judicial  district  (comprising  the  counties  of  Pima,  Cochise, 
and  Santa  Cruz) :  Judge,  George  R.  Davis,  Tucson;  clerks,  Clinton  D.  Hoover, 
Tucson;  A.  H.  Emanuel,  Tombstone;  Samuel  F.  Noon,  Nogales;  commissioners, 
WiUiam  H.  Culver,  Tucson;  Frank  J.  Duffy,  Nogales;  A.  H.  Emanuel,  Tomb- 
stone. 

District  court,  second  judicial  district  (comprising  the  counties  of  Pinal,  Gila, 
and  Graham):  Judge,  Fletcher  M.  Doan,  Florence;  clerks,  Daniel  C.  Stevens, 
Florence;  Frank  Dysart,  Solomonville;  Charles  T.  Martin,  Globe. 

District  court,  third  judicial  district  (comprisingthe  counties  of  Maricopa  and 
Yuma) 5  Judge,  Webster  Street,  Phoemx;  clerks,  W.  C.  Foster,  Phoenix,  Mari- 
copa County;  W.  H.  Brinley,  Yuma,  Yuma  County;  commissioners,  C.  W. 
Johnstone,*  Phoenix;  W.  H.  Brinley,  Yuma. 

District  court,  fourth  judicial  district  (comprising  the  counties  of  Yavapai, 
Mohave,  Coconino,  Navajo,  and  Apache) :  Judge,  R.  E.  Sloan,  Prescott;  clerks, 
J.  W.  Watts,  Prescott,  Yavapai  County;  L.  O.  Cowen,  Kingman,  Mohave  County; 
Charles  Keller.  Flagstaff,  Coconino  County;'  F.  J.  Watron,  Holbrook,  Navajo 
County;  John  T.  Hogue,  St.  Johns,  Apache  County. 

BOARD  OP  EQUALIZATION. 

M.  p.  Freeman,  Tucson,  first  judicial  district;  Michael  Ohl,  Bonita,  second  judi- 
cial district;  George  W.  Vickers,  Phoenix,  third  judicial  district;  R.  N.  Fredericks, 
Prescott,  fourth  judicial  district;  clerk,  Harvey  J.  Lee,  Phoenix. 

OrFICERS  OF  THE  TERRITORIAL  PUBLIC  SCHOOL  SYSTEM. 

Territorial  board  of  education:  N.  O.  Murphy,  governor;  R.  L.  Long,  super- 
intendent of  public  instruction;  Thomas  W.  Pemberton,  Territorial  treasurer. 

Board  of  regents.  University  of  Arizona:  Gtovemor  N.  O.  Murphy,  ex  officio 
member;  M.M.  Parker,  president;  William  Herring,  chancellor,  Tucson;  Charles 
R.  Drake,  Tucson;  Herbert  Tenney,  Tucson;  H.  W.  Fenner,  Tucson;  R.  L.  Long, 
superintendent  of  j)ublic  instruction,  ex  officio. 

Board  of  education  of  Territorial  normal  school:  R.  L.  Long,  superintendent  of 
public  instruction;  Thomas  W.  Pemberton,  Territorial  treasurer;  James  H.  Mo- 
Clintock,  Phoemx;  A.  A.  Button,  Flagstaff ;  T.  E.  Pollock,  Flagstaff . 
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SUPERINTENDENT  TERRITORIAL  PRISON. 

Herbert  Brown,  Yuma. 

SUPERINTENDENT  TERRITORIAL  INSANE  ASYLUM. 

Dr.  J.  Miller,  Fhoeniz. 

LIVE-STOCK  SANITARY  COMMISSION. 

W.C.  Barnes,  HolbrookjChainnan;  A.C.  McQueen,  Mesa;  W.F.  Nichols,  Will- 
cox. 

TERRITORIAL  VETERINARIAN. 

Dr.  J.  C.  Norton,  Phoeniz. 

FISH  AND  GAME  COMMISSIONERS. 

J.  L.  V.  Thomas,  Flagstaff ;  John  McCarty ,  J.  K.  Day. 

UNITED  STATES  DISTRICT  ATTORNEY. 

B.  E.  Morrison,  Prescott ;  assistant  U.  S.  attorney,  Thomas  D.  Bennett,  Phoenix. 

UNITED  STATES  MARSHAL. 

William  M.  GriflSth,  Tucson. 

UNITED  STATES  INTERNAL  REVENUE  COLLECTOR  FOR  NEW  MEXICO  AND  ARIZONA. 

A.  L.  Morrison,  Santa  Fe.  New  Mexico;  chief  tepnty,  first  division,  S.  M.  Cullom, 
Phoenix. 

UNITED  STATES  INTERNAL  REVENUE  COLLECTOR  OP  CXTSTOMS. 

H.  K.  Chenoweth,  Nogales. 

UNITED  STATES  LAND  OFFICE,  PRESCOTT. 

F.  A.  Tritle,  register;  J.  C.  Martin  receiver. 

UNITED  STATES  LAND  OFFICE,  TUCSON. 

M.  W.  Moore,  register;  J.  H.  Bauman,  receiver. 

UNITED   STATES  SURVEYOR-OENERAL.  * 

Gleorge  Christ,  Tucson. 

DELEdATE  TO  CONGRESS. 

J.  F.  Wilson,  Prescott. 

BOARD  OF  REGISTRATION  IN  DENTISTRY. 

F.  C.  Devendorf,  Tucson;  A.  A.  Doherty,  Nogales;  E.C.Hyde,  Phoenix;  H.J. 
Jessop,  Phoenix;  A.  P.  Preston,  GlobiB. 

BOARD  OF  MEDICAL  EXAMINERS. 

Winfred  Wylie  (regrular  school) ,  Phoenix;  D.  M.  Purman  (regular  school) ,  Phoe- 
nix; George  GJoodfellow  (regular  school) ,  Tucson;  W.  L.  Wocforuff  (homeopathic 
school), Phoenix;  C.W.Woods  (eclectic school) ,  Jerome. 

CAPITOL  GROUNDS  AND  BUILDING  COMMISSION. 

E.B.Gage, Prescott;  Walter  Talbot, Phoenix;  Frank  H. Parker,  Phoenix. 
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GENERAL  CONDITION  AND  PROGRESS  OF  THE  TERRITORY 
AS  REPORTED  BY  COUNTIES. 

MARICOPA  COUNTY. 

County  seat,  Phcenix. 

County  officers — Supervisors:  J.  T.  Priest,  J.  A.  Marshall,  J.  R.  Norton;  sheriff, 
D.  L.  Murray;  treasurer,  M.  W.  Messenger;  recorder,  F.  W.  Sheridan;  district 
attorney,  Thomas  E.  Flannigan:  probate  judge,  N.  A.  Morford;  county  school 
superintendent,  A.  H.  Fulton;  assessor,  L.  W.  Coggins;  clerk  board  of  super- 
visors, John  Gray. 

The  county  of  Maricopa  lies  in  the  south  central  part  of  the  Territory  and  was 
created  in  1871  from  a  part  of  Yavapai  County,  but  notwithstanding  its  age  as  a 
county  Maricopa  is  really  young  as  to  development.  Its  settlement  and  growth 
as  a  modern  community  dates  from  the  advent  of  the  railroads.  The  county  may 
be  said  to  be  less  than  two  decades  old.  It  embraces  within  its  boundaries  the 
great  Salt  River  Valley,  the  fame  of  which  has  extended  to  all  parts  of  the  world. 
This  county  contains  one  of  the  largest  tracts  of  irrigable  land  in  the  United 
States,  estimated  to  be  over  1,500,000  acres.  The  surface  of  this  irritable  area  is 
remarkably  level,  sloping  by  easy  gradients  to  drainage  streams  with  which  the 
entire  county  is  abundantly  supplied.  From  the  northeast  to  the  southwest, 
through  the  valley,  flows  the  Salt  River  (a  misnomer,  as  far  as  its  saline  prop- 
erties are  concerned) ,  to  a  distance  of  about  20  miles  southwest  of  Phoenix,  where 
it  joins  the  Gila,  wnich  changes  its  course  from  west  to  southwest,  crosses  the 
western  boundary  line  of  the  county,  and  enters  the  Colorado  River  at  the  town 
of  Yuma. 

The  topographical  features  of  the  county  are  most  pleasing.  The  northeast 
and  east  is  one  continuous  range  of  mountains  and  foothills,  while  through  the 
valley  are  many  curiously  formed  peaks,  all  of  which  go  to  diversify  and  beautify 
what  has  been  most  truthfully  designated  as  the  most  lovely  valley  on  the 
American  Continent. 

SOIL  AND  CLIMATE. 

The  soil  in  the  Salt  River  Valley  is  incomparable  in  its  productive  capacities. 
In  fact,  it  is  limited  only  in  this  respect  by  its  water  supply.  The  mesa  land  is  gray 
sandy  loam,  while  nearer  the  stream  it  changes  into  a  dark  rich  soil,  admirably 
adapted  to  the  growth  of  alfalfa,  wheat,  barley,  and  all  kinds  of  vegetables,  sugar 
cane,  watermelons,  etc.,  while  the  lands  of  the  mesas  have  demonstrated  that  for 
the  growth  of  oranges,  lemons,  and  all  citrus  and  deciduous  fruits  they  have  no 
equal  in  this  or  any  other  country.  The  soil  when  irrig^ated  is  a  rich  alluvium, 
and  is  of  marvelous  depth,  and  the  waters  which  give  life  to  the  plsmts  and  trees 
in  this  garden  of  the  New  World,  not  unlike  that  of  the  Nile,  carries  a  large  per- 
centage of  sediment  which  is  incomparable  as  a  fertilizer  and  continually  enriches 
the  soil  cultivated. 

The  Senate  of  the  United  States  appointed  a  special  committee  to  examine  into 
the  possibilities  of  irrigation,  and  they  passed  several  days  in  the  intelligent 
examination  of  the  soil,  climate,  and  agricultural  conditions  of  the  Salt  River 
Valley.  In  their  report  we  find  on  page  60  the  following  testimony:  '*A  careful 
analysis  of  this  poil  shows  its  fertile  qualities  to  be  superior  to  the  Nile  earth." 
When  we  think  of  the  early  history  of  civilization,  its  marvelous  growth  and 
develop*.  :ent,  and  then  realize  that  civilizarion  and  ancient  greatness  had  its  high 
tide  alon*?  the  course  of  the  Nile,  we  marvel  at  the  future  of  this  new  Eden  of  tne 
West.  Most  of  this  valley's  soils  are  the  accumulated  washings  from  the  sur- 
rounding hills,  made  up  of  the  fine  particles  that  have  been,  during  countless 
centuries,  disintegrated  by  frost  or  the  elements.  The  water  is  also  charged  with 
new  fertility. 
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One  fact  here  may  show  the  value  of  irrigation  as  a  fertilizer.  The  Pima  and 
Maricopa  Indians  along  the  river  m  this  valley  live  by  farming  and  stock  feeding. 
The  system  of  irrigation  used  by  them  for  centuries  is  of  the  rudest  nature,  yet 
they  have  always  been  self-supporting,  never  having  cost  the  Government  a 
dollar.  They  have  no  tradition  running  back  to  the  time  when  their  ^mceators 
did  not  cultivate  these  valleys,  sowing  from  year  to  year  the  some  variety  of 
wheat,  never  changing  the  seed  in  all  tnese  years,  and  neither  the  grain  nor  the 
soil  shows  signs  of  exhaustion.  No  wheat  of  greater  beauty  nor  of  more  excellent 
quality  can  be  found. 

SPECIAL  ADVANTAGES. 

The  Salt  River  Valley  has  many  advantages  besides  its  climate,  soil,  and  condi- 
tions. It  is  six  weeks  earlier  in  the  market  with  apricots,  grapes,  oranges,  and 
peaches,  thus  sure  of  securing  a  ready  sale  for  its  products.  The  early  fruits 
always  command  the  highest  prices  ana  mo-*t  ready  sale. 

The  extensive  fields  of  alfalfa  in  this  valley  afford  fine  opportunities  for  the 
fattening  of  stock,  of  which  the  stockmen  of  the  various  counties  have  taken 
advantage,  and  this  is  a  source  of  great  profit  to  the  farmer. 

In  this  southern  territory  is  the  coming  agricultural  empire  of  the  continent. 
Palmyra  of  old.  Egypt  in  the  days  of  the  greater  Rameses.  and  the  plains  of 
greater  India  must  be  brought  to  mind  before  the  infinite  possibilities  of  the 
region  can  be  even  dimly  comi^rehended.  Along  a  single  Arizona  river  is  a  greater 
arable  area  than  in  all  the  lately  acquired  Hawaiian  files.  In  the  single  valley  of 
the  Salt,  where  2oD.000  acres  partially  cultivated  maintain  a  population  of  30,000, 
are  yet  untouched  a  million  acres,  susceptible  of  irrigation  ana  as  well  fitted  by 
nature  for  agricultural  production  as  are  any  of  the  acres  already  sown.  This 
development  to  the  extent  of  the  arable  land  will  come  with  the  conservation 
of  the  flood  waters  of  the  Salt,  as  a  similar  and  no  less  phenomenal  change  will 
come  through  the  same  means  to  the  upper  and  lower  valleys  of  the  Gila  River. 

The  soil  of  the  great  undeveloped  plains  or  deserts  is  almost  uniform.  Near 
the  stream  channels  are  to  be  found  itrips  of  clay-like  black  adobe,  with  occa- 
sional streaks  of  alkali,  containing  varying  proportions  of  mineral  salts.  The 
upper-lying  land  is  ligliter.  though  it  is  not  to  be  classed  as  less  rich.  It  abounds 
in  lime,  particularly  in  lime  sulphate  (gypsum).  It  is  lacking  in  two  elements, 
vegetable  humus  and  iron.  Both  are  readily  secured  by  cropping  tor  several 
years  to  alfalfa.  Thus  prepared,  through  the  planting  and  plowing  under  of 
alfalfa,  the  land  is  at  its  best. 

Alfalfa  is  king  in  the  southland.  Of  this  there  can  be  no  dispute.  Around 
about  Phoenix  60,0<K)  acres  are  planted  to  it,  and  rich  is  the  owner  of  a  farm 
thereof.  The  past  season  was  a  mortgage  lifter  with  the  alfalfa  raisers  of  the 
Salt  River  Valley.    Crops  were  good;  those  of  California  were  poor.    The  local 

f  ranger,  till  rain  came  to  the  Golden  State,  loftily  declined  tenders  of  less  than 
12  a  ton  for  his  baled  hay.  delivered  on  the  cars.  It  had  cost  him  about  $1  a 
ton  to  cut  and  stack  and  little  more  than  that  to  bale.  This  condition,  how- 
ever, was  rough  on  the  Arizona  cattlemen,  who  annually  drive  their  feeders  to 
Phoenix.  Fewer  cattle,  by  far.  were  brought  to  the  valley,  for  pasturage  rates 
rose,  and  cut  alfalfa  is  rather  dear  fattening  material  at  a  dozen  dollars  a  ton. 

A  farmer  can  and  does,  in  average  seasons,  clear  from  $10  to  $35  an  acre  from 
his  easily  attended  alfalfa  field.  Better  than  that  few  farmers  do  anywhere.  The 
newcomer  will  hear  tales  of  single  cuttings  of  5  tons  of  alfalfa  to  the  acre,  and 
again  of  five  cuttings  per  annum.  The  tales  are  true,  though  such  records  are 
rare.  A  common  crop  is  6  tons  to  the  acre,  and  three  cuttmgs.  Compute  this 
at  $5  a  ton  in  the  stack,  and  you  figure  up  a  very  decent  income  for  a  man  with  a 
160-acre  ranch.  The  labor  bill  is  a  light  one.  The  farmer  and  one  hired  hand, 
with  a  couple  of  extra  men  and  a  hayrake  boy  in  summer,  do  all  the  business. 
If  he  wants  more  income  and  more  work,  he  buys  a  hundred  head  of  le^m 
mountain  cattle  and  feeds  them  to  fatness.  Asa  rule,  the  farmer  who  does  this 
doubles  his  investment,  marketing  his  crop  on  its  own  feet,  instead  of  by  weary 
wagon  haul. 

All  over  the  Salt  River  Valley  is  to  be  found  the  prosperous  man  who  owes  his 
plenty  to  alfalfa.  South  of  Tempe  there  lives  a  farmer  who  fifteen  years  ago 
worked  for  $26  a  month  when  he  was  fortunate  enough  to  get  work.  To-day 
M.  Ellingsen,  in  lands,  water  shares,  and  town  property,  is  worth  more  than 
$100,000.  Every  dollar  was  made  out  of  the  Chilean  clover,  planted  on  two  quar- 
ter sections  of  good  land.  A  dozen  similar  instances  might  be  cited.  Ana  the 
same  can  be  done  to-day  and  to-morrow.  The  demand  for  alfalfa  must  last  as 
long  as  humanity  eats  beef. 

If  ever  there  was  a  lazy  man's  crop  it  is  alfalfa.  In  the  summer  it  pushes  the 
granger  hard,  but  the  rest  of  the  year  he  needs  do  little  save  attend  to  nis  fences, 
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-watch  the  fattening  of  his  kine,  and  market  the  butter  his  good  wife  makes.  He 
-will  irrigate  about  as  often  as  the  Zanjero  will  let  him. 

Vet  there  are  farmers  in  Arizona's  southern  valleys  who  get  along  with  only 
enough  alfalfa  to  properly  keep  two  horses,  a  cow,  and  a  run  of  chickens.  Wheat 
and  barley  are  usually  profitable,  and  when  properly  sown  and  intelligently  irri- 
gatedj  produce  from  1,500  to  2,800  i)ound8  tolhe  acre.  Both  of  the  cereals,  to 
secure  the  best  results,  should  be  sown  before  the  Arizona  winter  sets  in.  and 
return  the  heaviest  yield  when  sown  in  ground  that  has  been  irrigated  and  then 
plowed.  The  plowing  is  advisable  in  all  cases,  even  when  the  land  is  new  and 
BR  light  as  an  ash  heap.  If  irrigated  after  sowing  the  silt  of  the  water  and  the 
lime  of  the  soil  form  a  crust  through  which  the  shoots  find  diflRcult  egress.  Barley 
is  raised  in  the  southwest  for  horse  feed,  taking  the  place  of  oats.  Oats,  save 
under  exceptional  circumstances  and  with  northern-grown  seed,  fail  to  mature 
their  grain,  though  the  wild  oats  grow  luxuriantiy  and  is  esteemed  for  hay. 

Corn  of  whatever  variety  does  best  when  planted  in  the  middle  of  summer  after 
the  grain  crop  is  off,  yet  is  rarely  a  complete  success.  The  main  trouble  lies  in 
the  lack  of  vegetable  matter  (nitrogen)  m  the  soil.  This  was  well  demonstrated 
two  years  ago,  when  E.G.  Frankenburg,  a  south-side  farmer, raised  80  bushels  of 
com  to  the  acre  on  an  old  alfalfa  field  he  had  plowed  up  for  reseeding. 

Almost  to  infinity  is  the  list  of  special  field  crops  that  may  be  raised  in  the  irri- 
gated valleys.  Perhaps  in  days  to  come  sugar  beets  will  occupy  in  acreage  the 
place  next  below  alfalfa.  Thus  far  it  is  believed  the  best  methods  of  su^r-beet 
cultivation  have  not  been  discovered,  though  one  variety  of  beet,  the  BUem-W^- 
zlebener,  has  been  fiLxed  uppn  by  the  American  agricultural  experiment  stations  as 
beet  adapted  to  local  conditions.  In  saccharine  strength  and  purity  the  best 
Arizona  beets  have  thus  far  come  from  localities  with  altitudes  aoove  2,000  feet. 
Sugar  cane  thrives  in  all  luxuriance,  as  does  sorghum.  Both  have  been  utilized 
in  the  manufacture  of  molasses.  Sorgli^um  is  one  of  the  most  profitable  crops 
when  grown  for  fattening  cattle.  The  feeder  secures  the  quickest  and  most 
economical  results  who  combines  sorghum  with  alfalfa  hay. 

DAIRYINa. 

Statistics  show  that  among  the  many  great  industries  of  the  United  States  the 
dairy  interest  is  one  of  the  most  important.  Nine  hundred  millions  of  dollars  of 
annual  production,  distributed  among  thousands  of  producers,  creamery  men, 
cheese  makers,  dealers,  and  laborers  in  every  department  of  the  Work,  must  indeed 
prove  a  material  factor  of  general  prosperity.  It  is  also  a  known  fact  that  no 
class  of  i)eople  are  more  uniformly  successful  than  the  dairymen,  and  no  sections 
of  our  country  present  sp  many  visible  signs  of  permanent  prosi)erity  as  those 
sections  devoted  to  dairying. 

If  accurate  means  were  at  hand  to  secure  perfect  statistics,  the  value  of  the  milk 
product  of  this  country  would  probably  prove  to  be  close  upon  §1,000,000,000 
annually — more  than  twice  the  value  of  the  wheat  crop  of  the  entire  country. 

But  what  i)art  have  we  of  this  valley  in  this  great  industry?  It  does  nt>t  take 
a  very  old  resident  to  remember  when  milk  from  a  few  range  cows,  set  in  tin 
pans,'  skimmed  with  a  tin  skimmer,  churned  in  a  dash  chum,  the  product  misnamed 
Dutter,  taken  to  market  in  tin  fruit  cans,  constituted  the  dairy  output  of  Maricopa 
County.  The  misnamed  product  was  bartered  to  the  local  grocerymen,  for,  I  will 
not  sav  a  smcJl  price,  although  it  could  not  be  sold  to-day  at  any  price.  It  brought 
a  good  price  then  because  it  was  all  there  was  to  be  had. 

But  the  dairy  industry  has  grown  from  nothing  until  to-day  it  is  one  of  our 
leading  sources  of  income,  •bringing  into  the  valley  not  less  than  $100,000  annu- 
ally, and  contributing  an  annual  product  of  no  less  than  $125,000.  In  fact,  some 
conservative  men  place  it  much  higher.  But  this  much  at  least  is  known  from 
figures  based  upon  actual  weights. 

Naturally  it  is  asked  what  are  some  of  the  factors  which  have  contributed  to  the 
building  up  of  this  industry  ? 

First,  the  mild  and  equable  climate  of  our  valley  has  proven  the  natural  home 
for  the  dairy  cow.  Freed  from  the  excessive  cold  and  severe  storms  of  other  sec- 
tions, she  will  produce  larger  returns  and  give  in  milk  more  continuously.  Then, 
again,  our  luxuriant  alfalfa  comes  as  near  being  a  balanced  ration  as  anything 
known— that  is,  as  one  thing.  That  being  true,  naturally  our  cows  need  never 
be  hungry.  This  feed,  combined  with  sorghum  for  a  part  of  the  year  and  the 
fresh  green  grainfields  for  the  winter  months,  with  plenty  of  hay  at  all  seasons, 
leaves  little  to  be  desired  for  the  highest  productiveness  at  the  least  cost.  Then, 
to  give  impetus  to  the  business,  comes  the  fact  that  we  are  surrounded  in  our  own 
Territory  with  a  market  which  as  yet  we  are  in  no  wise  able  to  supply. 
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Realizing  these  many  advantages,  a  few  of  our  most  progressive  farmers  on 
either  side  of  the  river  have  combined  to  profit  by  these  conditions.  For  some 
five  years  the  Tempe-Mesa  Produce  Company  has  been  in  successful  operation. 

Less  than  three  years  ago  was  organized  the  Maricopa  Creamery  Company, 
which  has  been  in  successful  operation  for  the  past  two  years.  It  is  organized 
upon  a  cooperative  basis,  the  stock*  in  the  main  being  held  among  the  farmers  and 
dairymen.  By  hard  work  and  careful  management  the  beginning  of  a  great 
industry  in  our  valley  has  been  put  upon  a  sofid  business  basis.  The  milk  pro- 
ducers have  been  treated  fairly,  and  at  the  same  time  the  stockholder  has  realized 
a  small  per  cent  for  the  use  of  his  money.  In  the  meantime  a  trade  has  been 
secured  which  far  exceeds  the  productive  capacity  of  the  present  herds  to  supply. 
There  is  no  question  but  that  the  man  who  goes  into  the  dairy  business  and  nan- 
dies  it  with  business  sense,  such  as  is  n^^ssary  for  success  in  anything,  will  realize 
handsomely  upon  his  investment,  whether  that  investment  be  brains  and  special- 
ized skill,  careful,  conscientious  labor  for  another,  or  the  capital  of  the  investor 
seeking  a  fair  interest  ux>on  his  money  in  a  perfectly  safe  busmess. 

HOBTICULTUEE. 

Ever  since  the  first  irrigating  canal  was  taken  out  of  the  Salt  River  in  1868 
fruits  have  been  raised  here  for  family  use ;  but  as  the  valley  had  no  connection 
by  rail  with  the  outside  world,  there  was  no  incentive  to  plant  orchards  and 
expect  a  commercial  return.  The  completion  of  the  Maricox>a  and  Phoenix  and 
the  Santa  F6,  Pi'escott  and  Phoenix  railways,  however,  gave  the  valley  markets 
both  east  and  west,  since  which  time  the  acreage  of  all  kinds  of  fruits  has  been 
constantly  increasing,  and  fruits  raised  in  this  valley  have  been  marketed  from 
Augusta,  Me.,  to  Los  Angeles.  Fresh  apricots,  gn^apes,  oranges,  pears,  almonds, 
peaches,  watermelons,  dried  fruits,  and  pickled  olives  have  been  shipped  in  car- 
load lots  for  the  past  three  years.  This  valley  also  supplies  all  points  m  Arizona 
by  shipments  with  all  varieties  of  fruits,  and  has  shipx>ea  early  apricots  and  water- 
melons even  to  California.  There  are  about  800  acres  in  the  valley  planted  to 
apricots.  The  principal  varieties  are  the  Royal ,  the  Moorpark,  and  the  Newcastle. 
Apricots  here  are  regular  bearers,  and  every  year  the  trees  bear  more  fruit  than 
should  be  permitted  to  mature.  This  is  one  thing  that  the  orchardists  here,  as 
elsewhere,  are  slow  to  learn.  If  the  fruits  on  the  trees  were  thinned  soon  after  it 
formed,  not  only  would  the  remaining  fruit  be  much  larger  in  size,  but  the  quality 
would  be  finer.  Several  new  varieties  of  apricots,  of  larger  size  and  better  flavor 
than  the  standard  varieties,  have  been  introduced  in  the  valley.  The  fruit  of  the 
Elvey  seedling,  first  grown  by  Mr.  T.  K.  Elvey,  of  this  valley,  is  large  and  of  fine 
flavor  and  the  trees  bear  regularly.  There  are  also  a  few  trees  of  a  variety  some- 
thing similar  to  the  old  peach-apricot,  but  the  fruit  is  of  much  finer  (quality  and 
larger  in  size  and  is  probably  similar  to  the  Routier  apricot,  recently  introduced 
into  California. 

Apricots  ripen  here  early  in  May,  which  is  some  three  weeks  earlier  than  the 
California  apricot  matures. 

Apricot  trees  are  set  109  to  the  acre,  and  when  in  full  bearing  ought  to  average 
over  200  pounds  per  tree.  Three  hundred  to  350  pounds  is  nothing  uncommon  for 
a  full-grown  tree.  Several  carloaos  of  apricots  have  been  shipped  East  in  refrig- 
erator cars.  Owing  to  the  perishable  nature  of  the  fruit,  however,  it  is  considered 
more  satisfactory  by  many  horticulturists  to  dry  the  fruit  and  di8X)ose  of  the  crop 
in  that  way.  Rain  is  almost  unheard  of  diuing  the  time  when  apricots  mature, 
which  gives  the  growers  here  an  opportunity  to  dry  their  fruit  under  ideal  con- 
ditions. Four  or  5  pounds  of  green  fruit  will  make  1.  pound  of  dried  fruit,  which 
sells  for  about  8  cents  per  pound. 

The  better  variety  of  peaches  here  bear  regularly.  The  Salway  is  one  of  the 
most  satisfactory  varieties.  It  grows  very  large,  has  a  fine  flavor,  and  is  suitable 
for  canning  or  drying.  The  Strawberry  peach  and  the  Orange  and  Lemon  Clings 
are  all  fine-flavored  fruit  of  beautiful  appearance,  and  do  well  here. 

The  principal  varieties  of  pears  raised  are  the  Bartlett  and  Winter  Nellis,  Both 
bear  regularly  and  abundantly  and  are  readily  marketed,  both  green  and  dried. 
The  Winter  Nellis  pear  is  very  hardy  and  will  stand  very  rough  handling.  After 
picking  they  can  be  packed  into  barrels,  and  if  necessary  shipped  to  Liverpool. 

Almond  trees  grow  rapidly,  commence  to  bear  at  3  years  old  and  are  in  full 
bearing  at  8  years  of  age.  The  best  varieties  are  Ne  Plus  Ultra,  I  X  L,  Non- 
pareil, Faper  Shell,  and  Smith  Seedling.  This  latter  variety  was  discovered  and 
introduced  by  Mr.  A.  H.  Smith,  of  this  valley,  who  claims  that  it  blossoms  later 
than  other  varieties  and  for  that  reason  is  le^ss  liable  to  frosts  in  exposed  places  in 
the  valley.    Full-grown  trees  will  bear  60  pounds  of  almonds  and  over  to  the  tree. 
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Last  year  growers  received  10  cents  per  x>ound  in  Phoenix.  The  largest  and  most 
profitable  ahnond  orchard  in  the  West  is  owned  by  Mr.  E.  J.  Trippel,  of  Mesa, 
Ariz. 

The  Salt  River  Valley  is  nndonbtedly  the  ideal  home  of  the  grape.  Among  the 
varieties  snitedtothis  climate  are  the  Muscat,  Malaga,  Thomx>son  Seedless,  Rose 
of  Peru,  Mission,  and  Sultana.  They  bear  abundantly  every  year.  A  failure  in 
the  grape  crop  is  absolutely  unknown.  To  a  person  unfamiliar  with  conditions  in 
a  countay  like  this  the  average  yield  seems  phenomenal.  A  full-grown  Thomp- 
son Seedless  vine  will  bear  in  weight  half  as  much  fruit  as  an  apricot  tree,  and 
when  it  is  remembered  that  the  vines  are  set  about  500  to  the  acre  it  wUl  be 
readily  understood  that  a  man  with  10  acres  of  grai)es  will  have  something  of  a 
crop  to  harvest.  The  seedless  Sultana  when  dried  makes  the  commercial  Cali- 
fornia currant.  The  Muscat  is  a  raisin  grape  and  needs  no  introduction  to  our 
readers,  as  that  has  been  the  standard  raisin  grap^  of  Italy  and  France,  as  well  as 
Calif omia,  for  man^r  years.  The  long  warm  summer  of  Arizona,  which  gives  our 
oranges  their  exquisite  flavor,  also  puts  sugar  in  the  grapes,  which  is  one  of  the 
requisites  for  .first-class  raisins.  For  the  same  reason  here  grapes  are  too  sweet  to 
make  good  dry  wines,  but  are  well  adapted  for  making  the  sweeter  wines  and 
brandies. 

Arizona  strawberries  have  more  than  a  local  reputation.  Express  shipments 
are  made  from  Phoenix  from  spring  to  fall  of  a  quality  of  berry  which  equals,  if 
not  surpasses,  berries  from  any  other  locality  in  the  world.  The  Arizona  ever- 
bearing strawberry,  which  was  first  propagated  in  this  valley,  is  now  on  every 
nursery  list  in  California. 

In  California,  Italy,  and  France  olive  trees  come  into  bearing  when  about  10 
years  old.  The  oldest  olive  trees  in  the  Salt  River  Valley  are  only  6  years  old, 
and  last  year  bore  abundantly,  which  was  all  the  more  notable  as  the  California 
crop  in  that  year  was  a  complete  failure.  The  olive  is  a  comparatively  hardy 
tree  and  seems  to  thrive  well  on  sandy,  rocky  soil,  but  responds  m  yield  to  richer 
soil.  Theprincipal  varieties  so  far  plaiited  nere  are  Manzanillo,  Navadillo,  Mis- 
sion, and  Columella.  The  Man'^aniUo  and  Navadillo  are  the  heaviest  bearers,  the 
Manzanillo  being  the  best  pickling  olive,  and  the  Navadillo  is  the  best  adapted  to 
oil.  These  two  varieties  begin  to  ripen  the  latter  part  of  August,  which  is  about 
two  months  earlier  than  the  same  varieties  mature  in  California.  Both  pickling 
and  crushing  for  oil  are  comparatively  simple  processes,  and  there  is  no  reason 
why  Arizona  should  not  produce  as  fine  olive  oil  and  pickles  as  are  made  in  the 
world.  Three  carloads  of  olives  were  pickled  in  Phoemx  las  fall  and  shipped  to 
Eastern  markets. 

While  during  the  past  three  years  Arizona  has  become  well  known  in  many 
sections  of  the  country  as  producing  very  fine  deciduous  fruits,  yet  it  is  through 
her  citrus  fruits,  and  especially  her  oranges,  that  Arizona  has  gained  special  dis- 
tinction outside  of  her  own  borders.  Salt  River  Valley  oranges  are  well  known 
in  the  markets  of  New  York,  Boston,  Chicago,  Philadelphia,  and  other  Eastern 
cities.  A  large  commission  house  wrote  to  a  dealer  here  last  fairthat  the  finest 
oranges  received  in  that  market  during  the  season  were  from  the  Salt  River  Val- 
ley. At  the  California  Midwinter  Fair  Salt  River  Valley  Washington  navel 
oranges  received  a  first-premium  gold  medal  for  excellence,  and  this  after  being 
picked  for  two  months  and  shipped  a  thousand  miles.  Not  alone  are  the  Wash- 
ington navel  oranges  of  the  Salt  River  Valley  as  fine  in  quality  as  any  grown, 
thin  skined,  sweeter  than  those  from  California,  as  juicy  as  a  Jamaica  orange,  and 
more  highly  colored  than  those  from  the  Indian  River  country  of  Florida,  but, 
what  is  more  inaportant  thui  all  to  the  grower,  they  are  the  earliest  navel  oranges 
to  ripen  in  the  United  States.  Orange  picking  commences  in  the  valley  early  in 
November  and  lasts  until  after  the  holidays,  the  latest  varieties  ripening  in  Janu- 
ary. California  navel  oranges  ripen  the  latter  part  of  December,  January,  and 
February.  Last  year  the  Ingleside  Company  had  a  carload  of  navel  oranges  in  the 
Chicago  market  nearly  a  week  before  Thanksgiving. 

Many  varieties  are  raised  here,  including  the  Washington  navel,  St.  Michael's, 
Jaffa,  Heart's  Tardiff,  Mediterranean  Sweets,  and  Parson  Brown.  The  navel  is 
of  course  the  popular  variety  in  the  markets  of  the  East,  and  are  our  largest 
and  finest  fruit.  They  do  not,  however,  bear  quite  so  heavily  as  some  other 
varieties.  Blood  oranges,  while  much  smaller  than  the  navel,  have  a  distinct 
and  excellent  quality,  and  have  many  friends.  The  little  Japanese  **  Kid  Glove '' 
oranges,  the  Mandarin  and  the  Tangerine,  bear  regularly  and  well  here,  and  are 
quite  profitable. 

The  orange  is  a  very  long-lived  tree.  In  California  and  the  countries  surround- 
ing the  Mediterranean  orange  trees  bear  regularly  up  to  one  hundred  years,  and 
there  seems  to  be  no  reason  why  they  should  be  snorter  lived  here.    Trees  come 
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into  bearing  here  at  three  years,  after  which  time  the  yield  will  probably  increase 
steadily  up  to  twenty-five  years. 

The  ^eat  freezes  which  for  two  snccessive  seasons  have  devastated  the  entire 
State  of  Florida  seem  to  demonstrate  the  fact  that  there  is  no  citrus  belt  in  this 
country  outside  of  Aiizona  and  California.  During  last  winter,  whidi  was  an 
unusually  cold  one,  not  a  trre  was  damaged  in  the  citrus  belt  of  this  valley. 

There  are  1 ,000  acres  now  planted  to  oranges  About  50  acres  on  the  south  side 
of  Salt  River  and  the  balance  along  the  foothills,  commencing  at  a  point  about  6 
miles  due  north  of  Phoenix  and  running  east  to  the  east  end  of  Camel  Back 
Mountain.  The  largest  giove  in  the  valley  is  owned  by  the  Ingleside  Company. 
It  lies  directly  south  of  Camel  Back  Mountain  and  is  under  the  Arizona  Canal. 
This  grove  is  the  oldest  in  the  valley,  contains  about  100  acres,  and  is  planted 
almost  entirely  to  Washington  navel  oranges. 

The  foreman  of  the  Inglesidfe  grove  estimates  that  the  yield  on  the  oldest  treee 
will  average  about  ;^50  boxes  i>er  acre. 

There  is  a  very  fine  group  of  citrusgroves  about  a  mile  and  a  half  west  of  the 
Ingleside  grove.  This  includes  Mr.  W.  J.  Murphy's  grove  of  Washington  navels 
and  grape  fruit,  Dr.  Hardy's  grove  of  Jaffas  and  Mediterranean  Sweets  and  Mr. 
Ward's  gi-ove.  Mr.  Ward,  perhaps,  cultivates  more  different  varieties  of  citrus 
fruits  than  any  other  ^ower  in  the  valley.  His  orchard  includes  grape  fruit, 
tangerines,  Janas,  Mediterranean  Sweets,  and  lemons. 

The  nearest  groves  to  Phoenix  are  in  the  suburb  of  Orangewood,  on  Central  ave- 
nue, about  6  miles  north  of  Phoenix.  There  are  at  present  10  orchards  in  this 
attractive  suburb  and  are  planted  almost  exclusively  to  Washington  navel  oranges. 
Many  of  these  groves  are  owned  bv  retired  business  men.  who  expect  to  make 
their  orange  groves  the  site  of  ideal  homes.  The  oldest  of  tnese  groves  belongs  to 
Di*.  Mulvane,  a  prominent  physician  of  Chica^,  who  ^lans  to  make  his  future 
home  ill  this  valley.  All  of  these  groves  are  m  a  high  state  of  cultivation  and 
give  promise  of  large  returns  when  the  trees  come  into  full  bearing. 

There  is  a  great  future  in  this  valley  for  the  propagation  of  pomeloes  or  crape 
fruit.  Grape  fruit  riiiens  here  very  eariy ,  and  th^re  are  some  varieties  which  can 
be  put  on  the  market  fully  matured  at  Tiiank8gi\ing.  At  that  time  last  fall  grape 
fruit  was  selling  in  New  York  and  Chicago  at  $8  per  box.  It  needs  no  expert 
mathematician  to  compute  profits  at  these  figures.  Grape  fruit  bears  regularly 
and  well  here,  and  the  varieties  so  far  introduced  seem  really  to  improve  under 
the  conditions  they  find  in  this  valley.  Some  of  the  growers  here  are  experiment- 
ing with  a  seedless  variety,  which  gives  good  promise  of  success. 

Lemons  have  been  propagated  on  a  small  scale  for  several  years,  and  do  very 
well.  The  profits  in  them,  however,  are  smaller  than  in  oranges  and  pomeloes, 
and  for  that  reason  they  have  not  been  extensively  cultivated. 

The  Salt  River  Valley  enjoys  the  distinction  of  being  the  only  place  in  the  United 
States  where  dates  can  be  successfully  raised.  The  date  palm  tree  flourishes  in 
southern  California,  but  does  not  fruit.  Only  the  female  or  pistillate  tree  bears, 
which  has  to  be  fertilized  from  the  pollen  of  the  blossom  of  the  male  or  staminate 
tree.  All  the  female  trees  over  6  years  of  age  in  the  valley  bear  regularly  when 
pollenized.  Several  bimches  of  dates  were  shipped  in  1897  to  the  horticultural 
fair  in  Madison  Square  Garden.  The  quality  of  the  dates  was  highly  commented 
on,  and  they  were  one  of  the  unique  features  of  the  fair. 

In  addition  to  the  above  named,  many  other  varieties  of  fruit  are  grown  in  the 
valley,  and  while  excellent  in  quality,  are  not  so  extensively  raised  as  the  Id  ads 
mentioned.  Plums  deserve  special  mention.  All  of  the  finer  California  vari- 
eties are  grown  and  do  well.  The  Prunis  Simona  is  a  delicious  fruit,  large,  of  a 
golden  straw-color,  changing  to  a  deep  crimson.  The  Wickson  is  a  little  smaller, 
being  about  the  size  of  the  Kelsey  tfapan,  and  is  a  delicious  fruit,  either  eaten 
ripe  or  for  canning  purposes.  The  Wickson  plum  begins  to  bear  at  2  years  old, 
and  is  in  full  bearing  at  four  or  five  years,  when  the  average  amounts  to  over 
150  pounds  per  tree.  The  white  or  Smyrna  tig  of  commerce  is  grown  in  the  valley, 
but  the  trees  bear  irregularly,  and  there  is  but  little  profit  in  raising  them.  The 
black  or  pun^le  fi^  bears  abundantly  and  has  two  or  three  crops  every  year.  It 
makes  a  nne  table  fruit  and  a  jam  par  excellence. 

Loquates,  guavas,  Japanese  persimmons,  and  other  kinds  of  what  might  be 
termed  fancy  varieties  of  fruits  have  been  grown  to  a  limited  extent. 

ALMOND  CULTURE. 

It  has  been  demonstrated  beyond  a  doubt  that  the  culture  of  the  almond  is  des- 
tined to  be  one  of  the  leading  industries  of  this  valley.  It  is  well  to  assert  the 
fact  that  whoever  enters  into  this  line  of  horticulture  and  hopes  for  success  must 
bring  to  bear  upon  his  work  the  same  keen  perception  that  he  applies  to  any  other 
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business  venture.  Simply  planting  a  tree  and  putting  in  time  figuring  ont 
resnlts  wont  produce  almonds.  He  must  be  as  familiar  with  his  trees  as  the  turf- 
man with  his  norses.  Constant  study  and  observation  is  the  onljr  road  to  success. 
By  the  authority  of  expert  testimony  this  valley  claims  8ui)eriority  over  the  Cali- 
fornia product  in  the  following  points:  Color,  and  plumpness  of  kernel  and  flavor. 
The  tree  under  proi)er  care  is  a  rapid  grower  and  is  a  bearer  at  three  years.  The 
leading  varieties  are  the  Ne  Plus  Ultra  (paper  shell)  I.X.L.  (soft  shell),  and 
Arizona  Prolific  (hard  shell).    So  far  the  I. X.  L.  stands  at  the  head  of  the  list. 

There  are  no  insect  pests  to  affect  the  growth  or  bearing.  The  only  drawbacks 
are  crown-knot  and  March  frosts.  Both  are  under  control  of  the  orchardist.  The 
former  is  more  or  less  the  result  of  the  haphazard  methods  so  common  through- 
out the  valley.  Ignorance  has  left  footprints  all  about  us,  and  would  stamp  out 
horticulture  enterprise  if  left  to  its  management.  It  has  been  practically  proven 
that  the  effects  of  March  frosts  can  be  counteracted*  by  the  use  of  smudge  fires, 
insuring  each  year  a  crop. 

Our  trees  are  still  young,  vet  several  carloads  have  gone  into  the  Eastern  market, 
and  their  superior  quality  has  created  a  demand  that  will  readily  take  all  that 
will  be  grown,  at  the  highest  market  price.  In  manv  sections  of  the  valley  the 
soil  is  i>erfectly  adapted  to  the  almond.  Porosity  of  soil  is  the  first  requisite, 
which  is  also  true  of  all  the  fruits.  In  the  cultivation  no  mathematical  rule  can 
be  laid  down.  There  are  certain  elementary  principles  that  are  essentials  in  all 
plant  growth.  These  principles  form  the  foundation — ^intelligence  does  the  rest. 
because  a  man  can  gee  and  haw  through  a  com  field  does  not  make  him  an 
orchardist.  The  best  results  in  California  have  been  achieved  by  men  from  the 
professions  and  the  coxinting  rooms.  There  is  an  open  field  for  this  class  with 
everything  in  favor  of  successful  results.  Whenever  this  class  takes  hold  the 
dawn  of  a  new  era  is  upon  us  and  horticulture  will  take  the  lead. 

In  summing  up  the  care  of  an  orchard,  bear  in  mind  that  by  cultivation  and 
irrigation  you  supply  the  tree  with  food.  Any  system  that  you  may  devise  to 
aocomplish  this  is  good.  Let  every  move  made  be  a  logical  one — made  for  certain 
results.  F9ur  words  cover  the  whole  ground — ^read,  study,  observe,  and  work. 
There  is  an  advantage  we  have  over  California,  as  our  crop  ripens  earlier  than 
theirs.  This  assures  the  very  best  prices.  Last  year  the  I.X.L.  's  brought  |200per 
ton  f.o.b.,  and  prospects  are  better  this  year.  The  crop  ripens  in  July.  The 
cost  of  gathering  from  the  tree  to  the  sack  is  about  li  cents  per  pound. 

In  conclusion,  fiom  practical  experience  it  can  be  safely  asserted  that  no  better 
opening  presents  itseli  to  the  lover  of  horticulture  .than  that  of  almond  culture. 
It  is  with  us  no  longer  a  theory,  but  a  fully  proven  fact.  Success  in  this  as  well 
as  in  other  lines  has  no  royal  road  leading  thereto,  but  a  path  graded  and  macad- 
amized by  persevering  and  intelligent  study  and  labor,  if  by  vigilance  one  man 
can  save  nis  orchard  there  can  be  no  reason  why  others  should  not  do  so. 

I 

HONEY  PRODUCTION. 

Many  years  ago  some  of  the  early  settlers  of  this  fertile  valley  brought  with 
them  when  they  came  here,  or  had  shipped  to  them  soon  after,  a  few  colonies  of 
bees.  They  were  men  who  had  kept  bees  in  their  old  homes,  and  they  thought 
the  conditions  here  were  favorable  for  beekeeping.  At  that  time  there  was  but 
little  alfalfa  growing  in  the  valley,  and  its  value  as  a  honey-producing  plant  was 
not  fully  known  and  appreciated,  but  the  whole  country  was  covered  with  a 
growth  of  mesquite,  which  yields  honey  in  large  quantities  and  of  the  very  best 

auality.  These  men  did  well  with  their  bees,  and  as  fast  as  possible  they  increased 
tie  number  of  colonies.  There  was  a  splendid  market,  at  good  prices,  for  all  honey 
produced,  right  here  at  home  and  in  the  surrounding  mining  camps.  Other  men 
«aw  that  there  was  money  to  be  made  in  the  production  of  honey,  so  new  apiaries 
were  started  and  increased  as  fast  as  x>pssible;  and  so  it  has  continued  until  the 
few  colonies  brought  across  the  deserts  in  early  days  have  increased  and  multi- 
plied until  there  are  now  in  the  vaUey  probably  not  less  than  8.000  colonies  of  bees. 
The  mesquite,  which  originally  supplied  most  of  the  honey,  has  been  f^radually 
cleared  off  to  make  way  for  the  farmer  and  rancher,  xmtil  now  the  yield  from 
that  source  is  very  small;  but  as  mesquite  has  disappeared  alfalfa  has  been  sown, 
and  BO  good  a  honey-producing  plant  has  it  proven  to  be  that  it  far  outranks  the 
disappearing  mesquite.  When  alfalfa  is  allowed  to  stand  until  it  gets  into  full 
bloom  it  yields  a  large  amount  of  honey,  but  unfortunately  for  the  Beekeeper  the 
tendency  among  ranchers  the  past  few  years  has  been  to  cut  the  alfalfa  before  it 
gets  into  good  bloom. 

BeeB  set  a  little  honey  from  wild-deeert  bloom,  fruit  bloom,  and  the  blossoms 
of  ahruM  and  boshes  that  grow  along  ditch  banks  and  on  the  river  bottom,  but 
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the  amotint  obtained  from  these  sources  is  comparatiyely  very  small,  so  that  I 
may  say  that  practically  all  our  surplus  honey  comes  from  alfalfa. 

As  already  said,  there  was  at  first  a  good  home  demand  for  all  honey  produced 
here,  but  as  the  number  of  colonies  increased,  and  with  that  the  production  of 
honey,  the  time  came  several  years  ago  when  the  supply  was  in  excess  of  the 
demand,  and  other  markets  had  to  be  found.  Being  so  far  from  the  Eastern  mar- 
kets, it  was  apparent  that  it  would  be  necessary  to  ship  in  carload  lots,  and  in 
order  to  do  this  it  was  necessary  for  the  honey  producers  to  cooperate,  hence  the 
organization  of  an  association  of  bee  men.  The  first  season  there  were  but  two 
carloads,  of  about  18,000  pounds  net  of  honey  in  each,  shipped. 

Ck>nsiderable  trouble  was  experienced  before  this  was  all  sold,  partly  because 
this  kind  of  honey  was  not  then  known  in  the  Eastern  markets,  and  partly  because 
it  was  not  put  up  in  the  best  shape,  owing  to  our  inexperience.  At  that  time  most 
of  the  extracted  honey  was  put  up  in  empty  coal-oil  cans  which  had  been  cleaned. 
Some  producers  did  not  get  their  cans  thoroughly  clean,  with  the  result  that  the 
honey  was  tainted  with  a  coal-oil  taste,  which  naturally  did  not  help  in  establish- 
ing the  new  market  that  we  were  seeking.  It  was  promptly  decided  by  the  asso- 
ciation that  no  more  honey  would  be  shipped  in  coal-oil  cans,  and  arrangements 
were  made  to  supply  shippers  with  new  cans  at  moderate  cost  by  getting  them  in 
carload  lots.  Our  honey  is  all  shipped  in  5-gallon  cans,  two  cans  m  a  case.  The 
first  year  1  car  of  1,100  ca^es  was  more  than  enough  for  the  season's  crop.  Now 
4  to  5  carloads  of  1,;]00  to  1.500  cases  each  are  used  in  a  season.  This  shows  the 
increased  production  that  has  taken  place.  From  the  first  year,  when  two  cars 
were  shipped,  the  production  has  gradually  increased  until  in  the  season  of  1896 
29  carlofias,  containing  750,000  i)ounds  of  honey,  left  this  valley  for  the  large  mar- 
kets of  the  East — Chicago,  New  York,  Pittsburg,  Baltimore,  Boston,  etc.  In  the 
years  of  1897  and  1898  the  total  product  fell  some  short  of  the  yield  of  1896,  being 
about  600,000  pounds  each  year.  The  lighter  production  of  these  two  seasons 
was  caused  by  the  late  frosts  injuring  alfalfa  so  that  the  first  crop  did  not  bloom, 
and  by  the  early  cutting  of  alfalfa  by  the  farmers  before  it  was  out  in  bloom. 

Although  this  industry  is  not  very  large  compared  with  some  others,  still  it  is 
in  many  respects  an  ideal  one,  considered  in  the  relation  of  its  benefits  to  the 
country.  It  takes  a  natural  product  of  the  country,  sends  it  to  an  outside  market, 
and  brings  back  the  hard  cash,  which  is  distributed  among  quite  a  considerable 
number  of  men,  no  very  large  amount  to  any  one,  and  these  men  in  turn  si)end 
nearly  all  of  it  right  away  among  our  business  men.  In  this  way  $18,000  to 
$25,000  are  annually  distributed  here.  Thus  this  industry  is  helping  to  turn  the 
**  balance  of  trade  "  in  favor  of  this  valley. 

STOCK  RAISING. 

Of  the  250,000  head  of  cattle  shipped  atii  to  be  shipped  out  of  Arizona  this 
year,  Maricopa  County  furnishes  nearly  all  that  are  ready  for  market.  Beeves 
intended  for  the  slaughterhouses  of  California,  Denver,  Kansas  City,  and  Chicago 
have  gone  out  of  the  valley  by  the  ti*ain  load,  all  of  them  fattened  on  Maricopa 
County  alfalfa.  The  business  of  fattening  cattle  is  one  of  remuneration  to  both 
farmer  and  stock  raiser.  The  latter  brings  his  herds  from  the  ranges  and  turns 
them  over  to  the  alfalfa  raiser,  to  receive  them  again  when  they  are  prexmred  for 
market. 

The  raising  of  hogs  is  a  profitable  business  for  the  farmer,  the  valley  being 
singularly  free  from  the  diseases  which  make  hog  raising  a  precarious  industry 
in  tne  East.  Alfalfa  is  the  staple  food,  and  in  the  alfalfa  field  the  hog  remains 
from  the  beginning  of  his  career  as  a  pig  until  he  is  gathered  to  the  slaughter- 
house. Some  breeders,  however,  prefer  to  feed  barley  for  a  few  weeks  before 
marketing,  that  grain  giving  a  firmness  to  the  flesh  which  alfalfa  fails  to  produce. 
But  there  is  never  any  difficulty  as  to  variety  of  feed,  since  a  failure  of  crops  is 
unknown,  and  the  yield  of  barley,  wheat,  and  sorghum  can  be  forecasted  almost 
exactly  from  the  time  the  seed  is  planted. 

Horses  do  well,  and  those  who  are  best  qualified  to  judge  say  that  the  climate 
is  an  ideal  one  for  horse  raising.  Blooded  horses  which  would  be  a  credit  to 
Kentucky  are  becoming  numerous  in  Phoenix  and  the  county  towns,  and  many 
farmers  ride  into  Phoenix  behind  their  fancy  steppers. 

OSTRICH  FARMINQ. 

This  unique  industry  bids  fair  to  become  one  of  leading  importance  in  the  Salt 
River  Valley.  Experience  has  proven  that  the  conditions  existing  here  are  ideal 
for  the  successful  breeding  and  raising  of  African  ostriches. 
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The  first  experiment  of  raising  ostriches  in  Arizona  was  commenced  in  1891, 
when  Mr.  Josiah  Harbert,  with  a  single  pair  of  birds,  started  breeding  them.  The 
experiment  was  a  pronounced  success  from  the  start,  the  birds  increasing  rapidly 
in  numbers  until  the  flock  was  sold  in  the  fall  of  1898  to  the  Arizona  Ostrich 
Company,  when  it  numbered  104  birds,  88  being  of  breeding  age,  of  which  num- 
ber 26  were  paired.  Mr.  Harbert  also  realized  a  nice  profit  from  the  sale  of 
feathers,  barren  eggs,  and  from  admission  fees  paid  by  people  coming  to  view 
the  birds. 

In  the  fall  of  1898  the  Arizona  Ostrich  Company  was  organized  for  the  purpose 
of  engaging  in  ostrich  raising  on  a  business  basis.  Forty  acres  of  alfalfa  land ,  about 
3  miles  north  of  Phcenix,  were  prepared  for  handling  the  new  industry,  and  the 
birds  taken  there  and  placed  in  charge  of  a  competent  and  exx)erienced  man  in 
that  class  of  work.  Since  that  time  the  flock  has  increased  rapidly,  47  chicks 
having  been  hatched.  Tnis  company  now  has  the  largest  and  finest  flock  of 
African  ostriches  in  the  United  States. 

The  success  attained  by  the  company  during  the  past  year  is  certainly  proof 
that  ostrich  farming  in  the  Salt  River  Valley  offers  a  profitable  and  attractive 
&ld  for  the  investment  of  email  capital,  backed  by  intelligence  and  industry. 
Through  the  courtesy  of  the  management  accurate  figures  have  been  obtained, 
griving  the  results  of  the  business  during  the  year,  and  these  figures  show  that 
the  company  will  realize  a  net  profit  of  ^,500  for  the  year,  besides  the  increase 
in  birds.  Forty-seven  birds  have  been  hatched  during  the  year,  which,  estimated 
at  $100  each,  bring  the  total  profits  of  the  company  for  the  year  up  to  $7 ,200.  The 
valuation  of  the  young  birds  is  based  on  the  value  of  their  product,  and  as  they 
-wiU  yield  1  pound  of  feathers  each  during  their  first  year,  worth  at  present  prices 
about  $15,  or  15  per  cent  per  annum  on  $100,  it  will  be  seen  that  that  is  a  low 
•  valuation  to  place  on  them.  The  management  is  confident  that  next  year  will 
show  even  a  greater  relative  profit. 

When  we  take  into  consideration  the  fact  that  ostriches  continue  to  yield  feathers 
of  a  uniform  quality  for  a  longer  time  than  the  average  human  life,  and  that  they 
are  not  subject  to  any  contagious  or  other  known  disease,  it  would  seem  that  an 
ostrich  farm,  properly  started  in  this  valley,  should  prove  one  of  the  safest  forms 
of  investment,  and  one  of  the  surest  dividend-paying  enterprises  known. 

The  man  in  charge  of  the  farm  here  (Mr.  R.  J.  Icke),  who  spent  15  years  hand- 
ling ostriches  in  South  Africa,  says  the  birds  do  just  as  well  in  this  valley  as  in 
Africa,  and  that  the  climatic  and  other  conditions  surrounding  them  here  seem 
as  well  adapted  to  their  requirements  as  those  existing  in  their  native  home ;  and 
the  results  thus  far  obtained  would  certainly  seem  to  justify  the  claim,  as  but 
one  bird  has  died  during  the  year,  and  that  a  young  chick,  while  aU  the  rest  of  the 
flock  are  in  i>erfect  health. 

After  the  birds  attain  the  age  of  4  weeks  there  is  little  danger  of  tbeir  dying 
from  natural  causes  for  many  years.  Mr.  Icke  says  it  is  not  Known  positively 
how  long  an  ostrich  will  live  under  normal  conditions;  but  he  states  there -are 
birds  on  the  South  African  farms  which  are  believed  to  have  reached  or  passed 
the  century  mark,  many  of  them  having  been  in  captivity  there  over  fifty  years. 
He  says  they  are  very  rarely  known  to  die  from  natural  causes. 

A  few  words  regarding  the  nature  and  habits  of  the  ostrich  and  the  methods 
employed  in  breeding  and  handling  him  in  captivity  may  be  of  general  interest 
in  this  connection. 

Most  people  liave  the  idea,  obtained  probably  from  their  old  geographies  when 
they  were  children,  that  the  female  ostrich  after  laying  her  eggs  in  a  nest  scooped 
out  of  the  desert  sands  covers  them  up  with  the  sand  and  leaves  them,  trusting 
to  the  heat  of  the  sun  to  hatch  them.  This  is  not  the  fact.  The  birds  always 
pair  off  duiing  the  breeding  season,  the  male  bird  making  the  nest  by  resting  ms 
breastbone  on  the  sand  and  turning  slowly  round  and  roand,  scratching  the  sand 
away  with  his  feet  until  a  shallow  hole  is  made,  some  3  feet  in  diameter  and  about 
a  foot  deep.  The  female  then  lays,  usually,  15  eggs,  and  the  birds  t^e  turns 
setting  on  them,  the  female  setting  during  the  daytime  and  the  male  at  night, 
except  that  the  male  allows  the  female  about  an  hour  in  the  middle  of  the  day  to 
feed,  when  he  takes  her  place  on  the  nest.  As  a  female  bird  v^rill  lay  three  set- 
ting of  eggs  (ur  about  45)  before  she  stops,  about  30  are  taken  from  her  and 
hatched  in  the  incubator,  the  birds  being  permitted  to  hatch  the  last  15  eggs  laid. 
The  eggs  hatch  in  about  forty-two  days,  tne  old  birds  helping  the  chicks  to  get  out 
of  the  shell. 

A  chick  1  week  old  weighs  about  5  i)ounds,  at  6  weeks  50  i)ounds,  and  at  maturity 
ahout  800  pounds.  The  chicks  grow  very  rapidly,  reaching  a  height  of  about  5 
feet  at  4  months  of  age.  At  4  years,  when  full  grown,  they  average  nearly  8  feet 
in  height. 
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The  first  few  days  after  hatching  the  chicks  must  be  carefully  watched  and 
cared  for  to  keep  them  alive ;  when  4  weeks  old  they  are  considered  safe,  and 
require  but  little  special  care  after  that  age.  The  young  birds  are  fed  a  little 
grain,  but  the  old  birds  obtain  their  entire  living  from  the  alfalfa  on  which  they 
graze.  Daring  the  breeding  season  each  pair  of  birds  is  placed  in  a  separate  field 
about  50  by  300  feet  in  size ;  the  other  birds  are  turned  into  large  pastures  together. 
One  acre  of  alfalfa  will  furnish  feed  for  4  fuU-grown  birds  throughout  the  year. 
They  require  but  little  water,  and  their  keeper  does  not  have  to  worry  for  fear  he 
may  miss  a  '•  run  "  of  water  and  his  birds  have  to  go  without  any  for  a  couple  of 
weeks.  Last  winter  these  birds  were  given  no  water  from  September  to  April, 
yet  they  seemed  just  as  well  pleased ;  and  Mr.  Icke  informed  the  writer  that  he 
had  known  birds  to  go  three  years  in  Southern  Africa  without  a  drop  of  water, 
and  apparently  without  any  ill  effects. 

The  birds  require  but  little  care,  one  man  being  able  to  do  all  the  work  con- 
nected with  the  farm  and  its  150  ostriches,  with  the  assistance  of  an  additional 
man  who  is  employed  by  the  day  occasionally,  when  picking  or  other  extra 
work  is  necessary. 

The  birds  are  first  plucked  when  6  months  old,  yielding  about  12  ounces  of  feath- 
ers each,  of  the  market  value  of  $7.50  per  pound.  After  that  they  are  plucked 
every  eight  months,  yielding  an  average  of  1  pound  of  feathers  each  plucking,  of  the 
value  of  $17.50  per  pound  at  present  prices.  How  long  the  birds  will  continue  to 
yield  feathers  is  not  definitely  known,  although  in  South  Africa  they  have  been 
yielding  feathers  continuously  for  fifty  years,  with  no  signs  of  decreasing. 

There  are  now  5  ostrich  farms  in  the  United  States — 3  in  California,  1  m  Texas, 
1  in  Florida,  and  1  in  Arizona.  The  f€u;t  that  the  farm  here,  although  the  young- 
est, is  the  largest  and  most  flourishing  in  the  country,  proves  conclusively  that  tiie 
Sidt  River  Valley  is  better  adapted  to  the  successful  breeding  and  handling  of  the  . 
African  ostrich  than  any  other  section  of  the  continent.  No  protection  whatever 
is  required  here  for  them  during  the  winter.  They  graze  the  entire  year  in  the 
fields  the  same  as  horses  and  cattle,  and  are  always  healthy  and  thrifty. 

During  the  last  fiscal  year  $1,700,000  worth  of  ostrich  feathers  were  imported 
into  the  united  States  from  Africa,  and  only  about  $120,000  wortii  produced  m  this 
country,  so  there  is  little  to  be  feared  in  the  line  of  competition  from  overproduc- 
tion at  home.  As  the  Government  impo-ses  a  duty  of  15  -per  cent  ad  valorem  on 
imported  feathers,  the  American  farmer  is  amply  protected  from  foreign  comx)e- 
tition. 

The  local  farm  is  a  very  interesting  and  instructive  place  for  tourists  to  visit, 
and  hundreds  of  people  avail  themselves  of  the  opportunity  afforded  them,  when 
in  this  portion  of  the  country,  to  behold  the  king  or  birds  in  his  natural  state,  where 
he  has  the  freedom  and  surroundings  to  properly  diow  off  his  ma^ficent  propor- 
tions and  his  wonderful  powers  of  speed  and  endurance,  and  he  smnes  fortn  in  all 
the  majesty  and  beauty  of  his  native  land.  A  small  admission  fee  is  charged,  and 
as  the  farm  is  situated  only  8  miles  from  Phoenix,  on  one  of  the  finest  drives  in  the 
country,  there  is  a  constant  stream  of  i)eople  going  to  and  from  the  place  in  the 
winter.  The  eggs  that  have  proven  barren  (generally  about  10  per  cent  of  those 
laid)  are  also  sold  as  souvenirs,  and  from  these  two  sources  alone  the  comx>any 
derives  sufficient  revenue  to  pay  all  expenses  of  maintenance  and  operating  1& 
farm,  leaving  the  increase  in  birds  and  tne  receipts  from  the  sale  of  feathers  practi- 
cally clear  profit. 

Tne  men  interested  in  this  industry  here,  who  have  carefully  studied  the  subject, 
assert  as  their  positive  belief  that  when  it  becomes  generally  known  that  this  valley 
is  an  ideal  place  for  successfully  breeding  and  handling  ostriches,  and  when  the 
safety  and  profitableness  of  this  form  of  investment  is  fully  appreciated,  the  Salt 
River  Valley  will  become  as  important  an  ostrich-raising  country  as  South  ALfrica 
is  to-day;  and  in  view  of  the  wonderful  success  attending  the  work  thus  far 
attempted,  there  would  seem  to  be  good  grounds  to  exx)ect  this  prophecy  to  be 
speedily  fulfilled. 

THE  CITY  OF  PHCBNIX. 

It  has  been  said  that  Western  towns  are  either  miniature  cities  or  exaggerated 
villages.  Her  residents  consider  Phcenix. included  in  the  former  class.  She  is 
essentially  modem,  founded  though  she  be  on  the  ruins  of  a  pre-Columbian  civiliza- 
tion. Here  there  is  none  of  the  languor  of  the  South,  no  trace  of  the  provincialism 
of  the  Middle  West,  and  only  enough  of  the  Mexican  and  Indian  to  make  pictur- 
esque the  poorer  quarters  of  the  city.  Hither  have  come  the  brightest  of  minds, 
professional  and  commercial,  and  the  visitor  soon  acknowledges  tnat  here  he  finds 
push  and  intelligence  not  inferior  to  those  qualities  that  mark  the  most  favored 
communities  of  the  Union. 
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The  inception  of  the  city  is  within  the  memory  of  many  of  its  present  residents. 
It  was  in  1868  that  a  small  number  of  pioneers  banded  together  to  form  its  nucleus. 
In  1870  it  was  platted.  Among  the  original  American  residents  were  W.  A.  Han- 
cock, John  T.  Dennis,  Ben  Block,  Thomas  Bamum,  Jacob  Starer,  E.  Irvine,  C.  H. 
Gray,  J.  D.  Monnihon,  and  J.  P.  Osborne. 

The  valley  had  been  occupied  for  several  years,  since  Jack  Swilling,  noted  for 
desperate  deeds,  had  come  from  the  Rich  Hill  diggings  to  cut  a  ditch  from  Salt 
River  and  to  practice  the  arts  of  peace.  Friendly  Indians  were  to  the  south  and 
wild  Apaches  on  the  north  and  east.  John  T.  Etennis,  who  then  lived  near  the 
present  waterworks  site,  in  the  late  sixties  lost  a  number  of  cattle  and  horses 
through  a  raid  of  the  Yavapai  Apaches,  and  onlv  proximity  to  the  friendly  Pima 
and  Maricopa  tribes  saved  the  infant  settlement  from  continued  depredations.  Jn 
1871  a  traveler  wrote  that  Mrs.  J.  J.  Gardiner  was  the  only  American  woman  in 
the  village,  there  being  at  the  time  about  75  American  men.  In  1877  Hihton  wrote 
that  Phoenix  was  a  town  of  about  500,  half  the  population  being  Mexican. 

September  5,  1872,  the  first  public  school  was  started.  It  was  a  long  adobe 
building  on  what  is  now  First  avenue,  about  50  feet  south  of  Washington  street, 
the  same  edifice  serving  as  court-house.  A  few  years  later  a  little  adobe  one- 
roomed  building  was  erected  on  what  is  known  as  the  Central  school  block,  on 
North  Center  street. 

In  1871  the  county  was*  established,  carved  from  the  southern  portion  of  the 
giant  county  of  Yavapai.  The  first  county  record  filed  was  a  deed  in  which  was 
transferred  the  ownership  of  the  ground  on  which  the  Porter  Block  now  stands. 
The  price  was  $100.  The  present  value  of  the  same  ground  is  about  $20,000.  In 
the  spring  of  1879  the  Southern  Pacific,  building  eastward,  reached  Maricopa,  and 
through  Phoenix  flowed  the  entire  commerce  of  northern  and  central  Arizona, 
then  rejoicing  in  the  greatest  degree  of  mining  activity  ever  known  to  the  region. 
Dusty  freight  teams,  not  infrequently  with  20  mules  to  a  team,  were  almost  con- 
tinuous on  the  road  from  the  railroad  north,  bearing  supplies  to  the  mines.  The 
freighter  was  the  most  important  of  beings,  and  lived  in  a  freighter's  gastronomi- 
cal  paradise  on  a  diet  of  canned  goods  straight.  Fast  freight  to  Prescott  had  a 
tariu  of  4  cents  a  pound,  and  fast  freight  meant  making  the  170  miles  in  two  weeks. 
There  was  a  strong  Mexican  flavor  to  the  community,  and  a  knowledge  of  Spanish 
was  almost  essential. 

Occasionally  on  the  streets  would  be  seen  numbers  of  squeaking  2-wheeled  ox 
carts  laden  with  fruit,  mescal,  and  other  products  of  Sonora,  brought  across  the 
international  line  in  serene  carelessness  or  any  such  thing  as  tariff. 

Phcenix  has  not  been  exempt  from  the  usual  "  wild  west "  experience  of  a  border 
town.  In  its  earlier  days  there  were  occasional  chases  after  Indians  in  the  north- 
em  or  eastern  hiUs.  There  is  a  tale  of  how  a  posse  of  citizens  ran  down  a  band  of 
horse  thieves  at  the  junction  of  the  Gila  and  Salt  and  buried  tliem,  Attila  like,  in 
the  sands  of  the  river  bed.  It  is  remembered  that  three  "rustlers"  were  found 
hanging  one  morning  from  trees  in  the  northeastern  part  of  the  village.  Then 
there  was  the  Mexican  who  was  lynched  on  the  crossbeam  of  Jim  Monnihon's 
corral  gate,  and  the  killing  of  the  fellow  who  shot  Lew  Bailey  through  the  window 
at  a  dMice  in  the  old  adobe  back  of  Goldman's  comer.  There  are  many  who 
remember  how  Marshal  Enrique  Garfias  gathered  in  the  cowboys  who  last 
attempted  to  shoot  up  Main  street,  after  emptying  two  cowboy  saddles  by  good 
equestrian  pistol  work. 

In  1879  the  town  was  at  its  roughest.  In  August  of  that  year  it  reformed.  In 
the  mass  of  miscellaneous  crime  there  have  been  2  stage  rooberies  and  7  killings 
in  a  single  week.  Then  the  vigilantes  came  out,  composed  of  about  100  of  the 
best  citizens.  They  took  2  prisoners  from  Jailor  McDonald  and  hanged  them  to 
Cottonwood  trees  on  the  Washington  street  side  of  the  plaza.  The  fellows  hanged 
were  McCloskey  and  Keller,  murderers,  respectively,  of  John  Le  Barr  and  Luke 
Monihon.  That  good  job  accomplished,  the  vigilantes  assisted  Sheriff  Thomas 
in  clearing  the  community  of  desperadoes  and  all  who  had  no  visible  means  of 
support. 

July  4,  1887,  the  Maricopa  and  Phoenix  Railway  materialized,  giving  steam 
connection  with  the  world,  and  Phoenix  became  a  city.  In  1889  she  took  a  fur- 
ther step  in  becoming  the  Territorial  capital.  March  12,  1895,  she  assumed  the 
place  of  southwestern  center  and  metropolis,  upon  the  completion  of  the  Santa  Fe, 
Prescott  and  Phoenix  Railway,  through  which  she  not  only  secured  competitive 
freight  rates,  but  was  given  outlet,  for  her  products  to  the  northern  part  of  the 
Territory.  * 

The  Phoenix  of  to-day,  the  county  seat  of  Maricopa  County,  and  capital  of  the 
Territory,  has  15,000  inhabitants,  and  its  people  are  an  enterprising  and  pro- 
greseixe  body  of  citizens.    The  large  transient  population,  principally  composed 
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of  pleasure  and  health  seekers,  add  much  to  the  busy  appearance  and  material 
resources  of  the  city,  while  rapid  progress  has  of  late  been  made  in  the  erection 
of  buildings  of  substantial  character,  as  well  as  architectural  beauty.  The 
streets  are  wide  and  level,  and  Washington  street,  the  principal  thoroughfare  of 
the  city,  is  3  miles  in  length,  lined  on  either  side  for  many  blocks  with  handsome 
business  establishments. 

Large  and  commodious  hotels  are  among  the  especial  features  of  the  town. 
The  Adams,  the  Ford,  and  the  Commercial  are  up-to-date  hostelries.  The  Adams 
is  the  finest  and  best-equipped  hotel  in  the  Southwest,  and  compares  favorably 
with  the  best  hotels  of  Cabfomia.  Its  equipment  is  thoroughly  modem  in  eveiy 
way.  The  Ford  is  also  an  exceptionally  weU-constructed  and  attractive  buila- 
ing,  finely  arranged  for  the  comfort  of  visiting  tourists.  The  Commercial, 
altnough  an  older  hotel,  is  popular  with  the  traveling  public.  Phcenix  is  very 
fortunate  in  i)ossessing  such  fine  hotel  facilities. 

West  of  Center  street  are  the  avenues,  running  north  and  south,  which  are  num- 
bered. First  avenue  being  immediately  west  of  Center  street,  and  on  the  east  are 
the  streets,  also  numbered,  First  street  being  directly  east  of  Center  street.  The 
streets  are  named  after  the  presidents,  alternately  in  the  order  of  their  succession, 
and  keeping  this  in  mind  the  city  of  Phoenix  is  not  a  difficult  place  to  find  one's 
way  about  m.  On  the  north  side  of  the  city  lies  the  principal  residence  distdct, 
which  is  ornamented  by  some  as  handsome  residences  as  can  be  found  in  any  city 
in  the  Southwest ;  the  climate  being  a  most  perpetual  spring  and  summer,  the 
growth  of  trees,  shrubs,  and  flowers  is  luxuriant  during  the  greater  part  of  the 
year,  and  the  floral  display  and  abundance  of  foliage  add  much  to  the  appearance 
of  the  city  generally,  and  the  residence  district  particularly. 

The  city  hall,  on  Washington  street,  between  First  and  Second  streets,  which 
since  the  seat  of  government  has  been  located  in  Phoenix,  is  the  official  home  of 
the  governor  and  the  legislature,  is  a  handsome  three-story  building  of  brick.  It 
is  situated  in  the  center  of  a  plaza,  and  surrounded  by  a  lawn  planted  with  trees 
and  shrubs,  and  ornamented  directly  in  front  of  the  main  entrance  by  a  fountain, 
which  in  a  dry  and  thirsty  land  is  a  very  agreeable  feature ;  its  cool  plash  is  most 
refreshing  to  the  tired  and  overheated  wayfarer,  who  gratefullv  takes  advantage 
of  the  comfortable  seats  under  protecting  shade  trees,  which  have  been  consia- 
erately  provided  by  the  city  authorities. 

The  court-house  on  Washington  street,  between  First  and  Second  avenues, 
is  also  a  three-story  brick  structure,  and  is  surrounded  by  a  blue-grass  lawn, 
shade  trees,  and  flowers.  The  floral  section  of  the  court-house  plaza  is  a  most 
attractive  spot,  especially  so  during  the  winter  season,  and  visitors  are  fully 
appreciative  of  the  beautiful  display. 

Fh<Bnix  has  a  first-rate  water  supply,  an  efficient  system  of  sewerage,  2  gas 
plants,  2  foundries,  2  ice  factories,  2  steam  laundries,  2  steam  flouring  mills,  a 
soap  factory,  and  a  creamery. 

Tne  Maricopa  and  Phoenix  and  Salt  River  Valley  Railroad  (Phoenix  short  line) 
connects  the  city  with  the  Southern  Pacific  system  at  Maricopa  junction.  The 
depot  is  on  Seventh  street,  near  Harrison. 

The  Santa  Fe,  Prescott  and  Phoenix  Railway  connects  the  city  with  the  Santa 
Fe  system  at  Ashf ork.    The  depot  is  on  South  First  avenue  and  Jackson  street. 

The  Phoenix  City  Railway  Company's  lines  run  west  on  Washington  street  from 
Phoenix  Park  to  a  point  about  1  mile  west  of  the  capitol  grounds,  and  north  from 
Washington  and  First  streets  to  the  McDowell  Road. 

The  central  station  of  the  Phoenix  fire  department  is  on  the  northeast  comer  of 
Jefferson  and  First  streets.  The  department  comprises  an  engine  company,  a  hook 
and  ladder  company,  and  three  hose  companies. 

The  United  States  Weather  Bureau  is  established  in  the  Wharton  Building. 

The  Mexican  settlements  in  the  vicinity  of  the  Catholic  church  and  on  the  south 
side  of  the  city  have  no  longer  their  former  prominence,  but  are  sufficiently  in  evi- 
dence to  be  of  great  interest  to  Eastern  visitors,  who,  having  traveled  so  far  to  escape 
the  monotony  of  modem  ways  of  living,  are  naturally  more  interested  in  tne 
picturesque  remnants  of  the  past  than  in  present  improvements  and  embellishments. 

Having  described  the  city,  it  only  remains  to  state  that  well-kept  driveways 
extend  far  into  the  country  and  afford  the  tourist  and  health  seeker  every  opiwr- 
tunity  of  enjoying  delightful  and  invigorating  outings.  There  is  scarcely  a  day 
throughout  the  season  when  it  is  not  sufficiently  warm  and  bright  to  make  a  trip 
into  the  surrounding  country  very  enjoyable.  The  trees  with  which  the  roads  are 
lined  on  either  side  adfford  a  grateful  shade,  and  the  vast  fields  of  alf alfa,iBtretching 
for  miles  in  every  direction,  are  a  delightful  rest  for  tired  eyes.  Altogether,  for 
the  health  or  pleasure  seeker  and  for  the  overworked  man  or  woman  who  needs 
rest,  a  winter  residence  in  Phoenix  is  a  continual  delight,  to  be  ever  looked  back  to 
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with  fond  remembrance,  and  especially  when  winter  lays  its  icy  hands  upon  them 
in  their  Eastern  homes.  But  a  good  many  such  visitors,  unable  to  resist  the  seduc- 
tions of  this  climate,  have  remained  here  and  become  permanent  residents  of  the 
Territory. 

For  several  years  Phoenix  has  been  attracting  more  and  more  attention  from 
people  in  search  of  an  equable  climate,  and  it  is  now  generally  understood  that 
such  conditions  as  are  most  desired  are  to  be  found  here.  It  is  not  only  people  in 
ill  health  who  seek  our  genial  climate,  but  many  sojourn  here  during  the  fall, 
winter,  and  spring  for  the  pleasure  incident  to  an  unrestricted  out-of-door  life. 

It  is  this  class  or  people  who  have  made  southern  California  what  it  now  is. 

Phoenix  now  derives  not  less  than  $2,000,000  a  year  from  people  who  are  attracted 
by  our  climatic  conditions.  This  source  alone  will,  in  the  course  of  time,  give  us  a 
poi)ulation  many  times  greater  than  we  have  at  present.  Florida  and  the  erst- 
while popular  winter  resorts  of  the  South  can  not  compare  with  beautiful  and 
healthy  Phoenix. 

PHCENIX  CLIMATE. 

The  climatological  data  for  Phoenix  for  the  year  ending  1898,  just  issued  from 
the  weather  bureau,  contains  some  very  interesting  information  about  the  won- 
derful climate  of  Phoenix  and  the  Salt  River  Valley.  It  shows  that  the  mean 
temperature  for  the  year  was  70".  The  mean  for  the  winter  months  of  January, 
February,  and  December  was  47*^ ,  59" ,  and  49^ ,  respectively.  The  coldest  tempera- 
ture Yecorded  for  these  months  was  28%  36%  and  28°,  not  cold  as  compared  with 
the  East.-  The  relative  humidity  for  the  same  months  was  56,  41,  and  51  points 
respectively.  For  the  spring  months  of  March,  April,  and  May  the  mean  tem- 
I)erature  was  57%  72*^,  and  73*'. 

The  hot  summer  months  of  which  Eastern  visitors  hear  so  much— July, 
August,  and  September — show  a  mean  temperature  of  92%  90%  and  84°,  resi)ec- 
tively,  but  the  relative  humidity  for  these  months  was  only  37%  44°,  and  32\ 
The  maximum  temperature  recorded  on  any  date  in  these  months  was  lir,  109**, 
and  106\  But  this  temperature  is  that  reg^ered  by  the  dry-bulb  thermometer. 
While  to  the  Easterner  it  seems  enormously  high,  it  is  not  as  severe  or  oppressive 
a  heat  as  is  experienced  every  summer  in  New  York,  Chicago,  and  Cincinnati, 
Washington,  and  other  Eastern  cities.  As  an  illustration  may  be  cited  one  of  the 
hottest  days  of  last  July,  when  the  dry-bulb  thermometer  registered  102"^  at  8 
o'clock  at  night.  The  wet  bulb  showed  at  the  same  hour  but  72%  it  registering 
the  appreciable  heat  as  one  would  exi)erience  a  hot.  stifling  night  in  the  East;  and 
72°  there  is  not  considered  bad. 

In  all  the  year  there  was  not  a  day  when  the  mean  temperature  for  the  day  fell 
below  32%  and  but  11  days  when  it  fell  below  4r.  On  319  days  the  mean  tem- 
perature was  above  50%  and  on  249  above  59'. 

The  total  rainfall  for  the  year  was  5.95  inches,  of  which  1.63  inches  fell  in  Janu- 
sjry,  0.18  inch  in  April,  0.08  in  June,  0.24  in  July,  1.03  in  August,  1.01  in  Novem- 
ber, and  1.70  in  December,  the  remaining  0.08  falling  in  March,  May,  and 
September. 

But  it  is  in  the  amount  of  its  sunshine  that  Phoenix  and  Arizona  particularly 
excel,  and  it  is  a  fact  that  there  is  not  another  habitable  8i)ot  on  the  globe  that 
shows  such  constant  sunshine.  Of  the  365  days  of  the  year  there  are  but  35  set 
down  as  cloudy,  and  71  as  ijartly  cloudy,  giving  259  absolutely  clear  days.  The 
percentage  of  possible  sunshine  for  the  months  of  December  and  January — the 
months  of  most  cloudy  days— was  62  and  73,  while  for  the  months  of  February, 
March,  April,  and  May  the  percentage  of  sunshine  was  88.  82,  86,  and  90.  respec- 
tively, and  for  the  fall  months  of  October  and  November  95  and  92  per  cent. 
For  the  month  of  September  the  percentage  of  sunshine  reached  the  high  figure 
of  98,  there  being  but  one  partly  cloudy  day  in  the  month.  The  director  of  the 
weather  bureau  states  that  for  periods  of  ten  days  to  two  weeks  at  a  time  here 
there  will  not  appear  a  single  cloud  in  the  sky  during  the  entire  day,  not  even  the 
cloud  '*  no  bieger  than  a  man's  hand."  Such  a  climate  affords  the  ideal  place  for 
invalids  and  health  seekers.  Nor  are  high  winds  encountered  here.  The  average 
hourly  velocity  for  the  year  was  but  4.3  miles,  and  the  highest  for  any  month 
was  4.9  miles  in  March  and  April,  and  the  lowest  3.3  miles  for  the  month  of 
February. 

It  will  be  remembered  that  February,  1899,  was  an  exceptionally  cold  month  in 
all  parts  of  the  country  east  of  the  Rocky  Mountains.  The  minimum  records  were 
broken  at  nearly  every  weather  bureau  between  the  Uth  and  14th  during  the 
progress  of  the  severe  cold  wave  of  that  period,  and  many  of  the  minimum  tem- 
peratures occurring  on  these  dates  were  from  10°  to  26°  below  any  previously 
recorded.    It  is  difficult  of  belief  that  during  this  exceptionally  cold  period  in  the 
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East  the  temperature  in  Phoenix  was  slightly  above  the  normal.    The  actual 
figures  for  the  period  under  notice  are : 


1898.  Maximam.  Minimmu.     Mean. 


February  11 ,  72  41  '  66 

Pebraary  12 '  60  40  i  54 

February  13 i  68  43  66 

February  14 70  38  i  54 


:       72 

'                60 

1                68 

70 

1 

CAPITOL  BUILDING  AND  GROUNDS. 

The  plans  for  the  new  capitol,  the  construction  of  which  has  made  rapid  prog- 
ress during  the  present  year,  call  for  a  structure  four  stories  in  height  and  184 
by  84  feet  m  size.  The  first  story  is  to  be  of  granite  from  the  gramte  quarries 
near  Phoenix,  and  the  superstructure  of  tufa  stone  from  Kirkland,  Skull  VaUey. 
The  style  of  architecture  is  classic,  but  not  severely  so,  and  the  building  on  com- 
pletion will  present  a  handsome  and  imposing  appeai*ance. 

The  rotunda  is  44  feet  in  diameter,  and  extends  from  the  ground  floor  through 
all  the  stories  of  the  building  to  a  height  of  78  feet,  being  surmounted  by  a  dome, 
which  is  crowned  by  a  statue  of  Liberty  16  feet  in  height. 

The  dimensions  of  the  halls  provided  for  the  legislative  bodies  are  38  by  36  feet, 
and  special  attention  has  been  given  to  the  acoustic  properties  of  these  nails  and 
their  efficient  ventilation.  The  gallery  space  in  each  hall  has  a  seating  capacity 
of  between  200  and  300,  and  surrounding  the  halls  will  be  the  committee  and  other 
rooms  required  for  the  accommodation  of  the  legislators. 

Special  offices  are  also  provided  for  the  governor  and  other  Territorial  and  Fed- 
eral officials. 

The  capitol  grounds,  10  acres  in  extent,  were  donated  to  the  city  some  ten  years 
ago,  and  were  laid  out  at  the  expense  of  the  Territory  nine  years  ago. 

The  design  on  the  east  side  of  the  grounds  is  geometrical  in  style.  The  lawns 
on  the  west  half  of  the  grounds  have  not  yet  been  completed. 

The  principal  deciduous  trees  with  which  the  capitol  site  is  ornamented  are 
the  Arizona  ash,  the  Russian  mulberry,  the  umbrella,  the  Mexican  chinos,  the 
eucalyptus,  and  a  few  elms. 

Among  the  palms  are  the  California  fan  and  date  palms,  the  blue  and  Japanese 
fans,  ana  a  large  variety  of  yuccas.  The  shrubs  comprise  specimens  of  Austra- 
lian, Chinese,  Japanese,  European,  and  native  varieties,  and  there  is  a  nice  collec- 
tion of  cacti  and  a  fair  one  of  roses. 

When  the  work  in  contemplation  has  been  carried  out  the  capitol  grounds  will 
form  an  admirable  setting  for  the  new  building. 

THE  TOWN  OF  MESA. 

Twenty-two  years  ago  a  caravan  of  Mormon  people  from  Utah  settled  on  the 
land  which  is  now  covered  by  the  lively  little  town  of  Mesa.  The  name  was 
derived  from  the  topography  of  the  country,  the  Spanish  word  mesa  meaning 
table.  The  country  surrounding  Mesa  is  high,  flat,  and  nearly  level.  The  town  is 
8  miles  east  of  Tempe,  and  17  miles  east  of  Phoenix.  It  is  100  feet  higher  than 
Tempe  and  180  feet  higher  than  Phoenix.  The  Maricopa  and  Phoenix  and  Salt 
River  Valley  Railroad  enters  the  place  and  runs  two  trains  to  Phoenix  daily. 
The  town  is  situated  in  the  center  of  a  thickly  settled  country  of  small  farms,  on 
the  outskirts  of  which  district  are  large  grain  and  cattle  ranches.  The  mesa 
country  is  thrusting  itself  forward  as  a  rruit  section.  There  are  more  large  and 
small  orchards,  vineyards,  and  nut  groves  on  the  mesa  than  anywhere  else  in  the 
Territory.  The  Mormon  is  a  small  farmer  and  the  highest  state  of  cultivation 
is  reached  under  his  care,  as  can  be  readily  seen  by  a  passing  visitor.  The  soil  on 
the  mesa  can  not  be  surpassed,  and  the  water  supply  is  second  only  to  Tempe, 
while  the  canal  system  is  nearly  perfect. 

The  town  of  Mesa  is  1  mile  square.  The  blocks  are  twice  the  size  of  the  ordi- 
nary block,  and  the  streets  are  as  wide  as  boulevards.  There  are  many  beautiful 
residences  and  grounds,  and  the  business  blocks  are  for  the  most  part  substantial 
bricks. 

The  hotel  accommodations  are  ample  and  first-class ;  the  water  pure  and  the 
atmosphere  healthy,  and  the  people  and  conditions  make  the  city  an  ideal  place 
for  a  home.    The  place  is  thoroughly  lighted  by  electricity. 

There  are  900  progressive,  energetic  people  in  the  city. 
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Situated  as  it  is,  at  the  upper  end  of  the  Salt  River  Valley,  Mesa  will  always  be 
the  gateway  for  everything  going  to  and  from  the  great  mining  regions  north  and 
east  of  Mesa.  Lack  of  transportation  facilities  prevent  the  rapid  growth  of  the 
mesa  district  as  a  produce  and  fruit  center,  but  with  the  advent  of  the  Globe 
wagon  road,  now  in  course  of  construction,  this  will  be  nearly  overcome.  The 
bunding  of  tiiis  has  stimulated  a  general  move  among  the  fruit  and  truck  men  to 
greatly  increase  their  shipments  this  year. 

THE  TOWN  OF  TEMPK. 

Situated  on  the  south  bank  of  the  Salt  River,  and  nestling  behind  a  towering 
bntte  9  miles  east  of  Phoenix,  is  the  pretty  little  city  of  Tempe.  The  spot  which 
it  covers  inspired  "  Darald  Dipi)er,'*  the  son  of  an  English  earl,  thirty-one  years  a^o 
to  name  it  Tempe,  because  it  so  vividly  brought  tq  his  mind  the  Vale  of  Tempe  in 
Greece,  which  he  had  visited  in  his  travels.  The  people  of  the  place  have  caught 
the  spirit  in  which  it  was  named,  and  every  year  sees  the  place  a  little  prettier 
than  the  preceding  one. 

The  town  is  one  of  the  principal  shipping  points  of  the  Territory,  as  it  is  the 
outlet  to  the  whole  south  side  of  the  Salt  River  Valley.  The  Maiicopa  and 
Phoenix  and  the  Phoenix  and  Mesa  short  line  railways  pass  through  the  place. 
Six  trains  run  through  the  town  daily  and  give  it  better  train  service  than  is 
enjoyed  by  any  other  city  in  the  Territory  with  the  exception  of  Phoenix.  It  is 
likely  that  Tempe  will  become  one  of  the  greatest  railroad  centers  in  Arizona, 
because  of  its  situation  at  the  only  practical  railroad  crossing  of  the  Salt  River 
in  the  valley.  All  roads  that  will  go  through  the  valley  will  undoubtedly  cross 
at  Tempe.  This  natural  advantage  is  a  very  significant  one,  and  as  the  valley 
develops  will  be  fully  realized. 

The  country  surrounding  Tempe  and  contributory  to  it  is  the  wealthiest  and 
the  most  developed  in  the  valley.  This  is  due  to  the  Tempe  Canal.  The  Tempe 
Canal  is  the  oldest  but  one  in  the  valley,  and  the  largest  but  two.  It  is  entitled 
to  and  receives  more  water  than  any  other  canal,  and  conseauently  the  land 
under  it  supports  a  wealthy  community.  The  town  quickly  feels  the  prosperity 
of  the  surrounding  country,  and  this  year  an  unusual  amount  of  building  is 
going  on.  Seven  new  houses  and  stores  have  been  finished  this  season  and 
extensive  improvements  made  on  a  half  dozen  others.  Two  handsome  residences 
and  one  two-story  business  block  were  completed  during  the  month  of  March. 
There  are  in  course  of  construction  two  large  and  beautiful  churches,  two  elegant 
homes,  and  one  three-story  brick  and  business  block.  One  mile  of  grading  and 
graveling  of  the  streets  has  been  done  this  spring,  which  gives  Tempe  the  best 
streets  or  any  city  or  town  in  the  Territory.  An  electric  light  system  has  been 
nearly  estabushed  and  is  in  operation.  There  are  no  city  waterworks,  but  the 
I)eople  are  a^tating  the  question  so  earnestly  that  the  near  future  will  undoubt- 
edly find  this  all-important  factor  to  a  city's  growth  in  full  working  order. 
Neither  is  there  a  first-class  hotel  to  accommodate  the  public,  but  this,  too,  is 
aflsured,  and  will  be  provided  in  the  near  future. 

Besides  these  things  of  the  present,  Tempe  has  its  projects  and  dreams,  as  does 
every  other  energetic  and  growing  little  city. 

The  i)opulation  of  Tempe  is  2,000,  and  is  increasing  at  a  healthy  rate. 

THE  TOWN    OF  WICKENBURG    (MINING). 

Although  Maricopa  County  is  preeminently  an  agricultural  region,  the  mining 
industry  is  not  a  small  one.  Phoenix,  of  course,  is  an  important  center  for  min- 
ing transactions,  covering  all  iwrtions  of  the  Territory.  In  the  capital  city  mine 
owners  and  prospectors  congregate  in  large  numbers  to  spend  the  winter  months, 
and  few  capitalists  seeking  mining  investments  in  the  Territory  fail  to  come  to 
Phoenix.  Here  they  find  a  common  news  center,  and  buyers  and  sellers  naturally 
gravitate  to  Phoenix. 

But  in  actual  mining  the  county  is  making  a  good  record.  Activity  continues 
in  all  the  mining  camps,  particularly  at  Goldfield,  Castle  Creek,  the  Harquahala 
Mountains,  and  around  Wickenburg,  and  no  review  of  the  general  conditions 
and  process  of  the  county  would  be  complete  without  a  notice  of  its  most  import- 
ant mimng  camp — Wickenburg. 

This  famous  old  town  is  the  third  oldest  in  the  Territory,  Tucson  being  first 
and  Tuma  second.  The  original  location  was  made  by  Henry  Wickenburg,  who 
-w^as  the  second  white  man  to  explore  this  section,  and  the  first  and  only  one  who 
had  courage  enough  to  stay  here  any  length  of  time,  braving  death  at  the  hands 
of  the  murderous  Apaches. 
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It  was  in  October,  1863.  that  Mr.  Wickenburg,  accompanied  by  Theodore  Green 
Rusk,  afterwards  known  in  Tucson  as  Verde  Green,  and  Major  VannBibber,  left 
Peoples  Valley  in  search  of  a  rich  gold  ledge  which  Capt.  King  Woolsey  had 
descnl>ed  as  l^eing  located  on  the  south  side  of  the  Harquahala  Mountains,  and 
of  which  he  exhibited  specimens  of  great  value.  Coming  down  along  the  Hasea- 
yampa  River  Mr.  Wickenburg  and  party  cami)ed  near  the  river,  on  the  site  of 
the  present  town,  in  what  was  then  called  Pumpkin  Patch  by  the  Indians,  as 
they  had  been  raising  pumpkins  there  and  the  vines  strewed  the  ground.  In 
hunting  for  Captain  Woolsey's  tracks  Mr.  Wickenburg  discovered  some  rich  gold 
ore  about  14  miles  west  of  the  river,  and  as  he  thought  it  was  rich  enough  for 
him  he  gave  up  the  search  and  located  what  has  ever  since  been  known  as  the 
Vulture  mine.  The  big,  black  ledge,  standing  up  so  prominently  before  him, 
induced  Mr.  Wickenburg  to  call  it  tiie  Vulture,  and  paradoxically  it  became  the 
prey  of  unscrupulous  men  not  many  years  after.  In  the  face  of  torture  and 
death  from  the  then  bloodthirsty  savages,  Mr.  Wickenburg  worked  alone  and  as 
best  as  he  could  this  great  discovery,  until  in  the  spring  of  1864  he  built  arrastree 
and  worked  some  or  the  richest  ore  in  Wickenburg,  getting  in  bullion  8ome 
$25,000  to  $:^0,000. 

In  1865  Captain  Tyson  built  a  5-8tamp  mill  at  Wickenburg,  under  contract  with 
Mr.  WickenDurg  to  give  him  50  per  cent  of  the  bullion  obtained  from  the  ore 
furnished  by  the  latter,  but  as  the  Captain  failed  to  make  returns,  his  supply  of 
ore  was  cut  off,  and  the  mill  fell  into  Mr.  Wickenburg's  hands.  It  was  about 
this  time  that  a  sale  was  negotiated  by  Mr.  Wickenburg  of  300  feet  of  his  original 
discovery  ledge  of  the  Vulture  to  Bechtuel  Phelps  for  $25,000,  of  which  sum 
$20,000  was  paid,when  a  dispute  arose,  necessitating  the  expenditure  of  this  amount 
in  unsuccessful  litigaticm  to  obtain  Mr.  Wickenburg's  rights.  The  company 
formed  at  that  time  ouilt  a  40-stamp  mill  in  1866,  which  was  located  about  where 
the  Phcenix  Extraction  Company's  cyanide  works  are  now.  In  fact,  these  works 
are  now,  and  have  been  for  years,  cyaniding  the  immense  quantity  of  rich  tailings 
left  after  the  operation  of  this  40-stamp  mill  for  ten  years.  Daring  this  time,  from 
1866  to  1876,  it  was  estimated  that  some  $15,000,000  in  gold  bullion  that  was 
accounted  for  was  taken  out  of  the  Vulture  mine,  and  it  is  claimed  that  as  much 
more  was  taken  out  that  was  not  Imown  of  or  accounted  for.  Through  the  ma- 
nipulation of  its  officers  the  company  got  into  difficulties,  incurred  a  debt  of 
$400,000,  and  the  property  was  sola  to  satisfy  creditors,  after  having  produced  a 
colossal  fortune. 

Thus  the  old  mine  that  was  the  means  of  starting  this  town  went  from  one  hand 
to  another,  till  it  is  now  being  operated  in  a  very  small  way,  though  still  one  of 
the  largest  and  richest  prospects  in  the  country.  While  Wickenburg  was  named 
after  the  discoverer,  the  now  venerable  Uncle  Henry  Wickenburg.  it  was  not 
named  by  him,  but  by  James  A.  Moore,  who  was  stopping  with  Uncle  Henry  at 
his  ranch  in  1864,  and  who,  in  correspondeiu^o  >\ith  Territorial  Governor  Goodin 
and  Secretary  McCormick,  dated  his  letters  first  Wickenburg  Ranch,  and  later 
Wickenburg,  thus  giving  it  its  present  name.  It  was  in  the  winter  of  1868  and 
1869  that  Jack  Swilling  promoted  his  irrigation  scheme,  and  Henry  Wicken- 
burg took  a  gang  of  men  with  a  mule  team  to  what  is  now  the  city  of  Phoenix, 
and  dug  the  first  ditch  in  the  valley,  known  as  the  Swilling  or  Town  Ditch. 

The  original  town  site  of  Wickenburg  was  platted  by  Rooert  Groom,  known  as 
Uncle  Bob,  in  1868,  but  not  having  been  filed,  it  was  replatted  and  filed  some 
vears  later.  Before  the  Walnut  Grove  dam  burst  and  washed  out  all  the  bottom 
land  along  the  river  there  were  few  finer  ranches  in  the  Territory  than  the  Brill 
and  Wickenburg  ranches.  In  1894  the  Santa  Fe,  Prescott  and  Phoenix  Railway 
was  built  through  here,  and  with  its  construction  and  the  facilities  it  afforded  for 
the  development  of  the  country,  witnessed  the  return  of  the  mining  activity  that 
has  continued  with  unabated  vigor  since.  It  is  now  one  of  the  most  promising 
and  growing  towns  in  the  whole  Territory.  Surrounded  as  it  is  by  some  of  the 
richest  mining  districts  of  the  southwest,  and  with  an  abundant  supply  of  good 
water,  excellent  railroad  facilities,  a  fine,  equable  climate  the  year  round — ^being 
at  an  elevation  of  2,150  feet — ^it  bids  fair  to  be,  as  one  optimistic  New  Yorker  calls 
it,  "  The  Cripple  Creek  of  Arizona.''  There  are  several  very  rich  properties  being 
worked  both  to  the  east  and  west  of  the  town  proper,  and  the  nourishinjf  con- 
dition of  the  town8i)eople  and  merchants  indicate  that  its  growth  is  rapid  and 
sure. 

Glendale,  Peoria.  Alhambra,  Agua  Caliente,  Gila  Bend,  and  Maricopa  are 
prosperous  villages. 

ASYLUM  FOR  THE  INSANE. 

The  Territorial  asylum  for  the  insane  is  at  Phoenix,  and  is  under  able  and  pro- 
gressive management,  with  every  convenience  that  modem  methods  have  devised. 
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INDIAN  SCHOOL. 


The  most  important  Indian  school  in  the  United  States  is  located  3  miles  north 
of  Phoenix,  at  the  end  of  a  beautiful  drive  from  the  city.  Several  hundred  pupils 
are  receiving  an  education  which  will  fit  them  for  civilized  life.  The  institution 
is  under  good  management,  with  an  able  corps  of  teachers. 


CHURCHES. 


The  following  denominations  have  active  organizations  in  this  county,  and 
some  of  these  have  church  edifices  that  would  attract  attention  and  favorable 
comment  in  much  older  communities :  Methodist  Episcopal,  6 ;  Methodist  Epis- 
copal South,  8;  Baptist,  4;  Episcopal,  2;  Presbyterian,  2;  Congregational,  1; 
Christian,  1 ;  Dunkard,  1 ;  Catnolic,  3 :  Mormon,  3 ;  Salvation  Army,  1. 


FRATERNAL  SOCIETIES. 

There  are  in  the  county:  Masonic  lodges,  3;  Odd  Fellows,  3;  Foresters,  1 ;  Knights 
of  Pythias,  1;  A^ncient  Order  of  United  Workmen,  2;  Woodmen  of  the  World,  4; 
Grand  Army  of  the  Republic,  1;  Confederate  Veterans,  1;  Benevolent  and  Pro- 
tective Order  of  Elks,  1 ;  Independent  Order  of  Red  Men,  2. 

PREHISTORIC  RELICS  AND  RUINS. 

Maricopa  is  rich  in  prehistoric  relics.  Ruins  of  ancient  cities,  towns,  and  temples 
can  be  traced  in  many  parts  of  the  valley.  Lieutenant  Cushing,  of  the  Hemming- 
way  ArchaBological  Expedition,  informed  the  writer  hereof  that  he  had  traced 
the  foundation  of  a  cit^  south  of  Tempe  a  distance  of  nearly  6  miles.  He  aJso 
expressed  the  opinion,  n-om  investigation,  that  what  is  now  Maricoi)a  County  at 
one  time  contamed  a  population  many  times  greater  than  the  entire  population  of 
the  Territory.  Man^  remains  of  irrigation  works  are  to  be  found,  and  some  of 
them  have  been  utilized  by  modem  engineers. 

Assessed  valuation  of  property  in  Maricopa  County. 

Land  (251,729  acres) $3,322,967.00 

Improvements 506,673.00 

Patented  mines  (14) 7,300.00 

City  and  town  lots 2,464,002.00 

Improvements... 1,205,214.00 

Horses: 

Range  (1,962) 19,620.00 

Work  (2,529) 75,870.00 

Stallions  (7) 5,550.00 

Mules  (222) 5,550.00 

Jacks  (3) 160.00 

Asses  (42) _ 210.00 

Cattle: 

Range  (18,537) 185,370.00 

Beef  (762) 15,240.00 

Milch  cows  (3,854) 83,850.00 

Bulls  (147) 4,410.00 

Sheep  (7,006) 14,012.00 

Gkmts  (1,305) 2,610.00 

Swine  (4,369) 10,922.50 

Railroad, standard  gauge  (97.09  miles) 563,513.91 

All  other  property 824,438.09 

Total 9,812,482.50 

YAVAPAI  COUNTY. 

County  seat,  Prescott. 

County  officers. — Supervisors,  George  H.  Schuerman,  J.  R.  Beatson,  D.  E. 
Dumas ;  district  attorney,  Reese  M.  Ling ;  probate  judge,  C.  P.  Hicks ;  school 
Buperintendent,  C.  F.  Cox ;  assessor,  Joseph  P.  Dillon ;  sheriff,  John  L.  Munds ; 
treasurer,  Dennis  A.  Burke ;  recorder,  W.I.  Johnson ;  clerk  board  of  sui)ervisors, 
John  H.  Robinson. 
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From  the  first  settlement  of  the  Territory  no  section  has  been  more  favored  or 
sought  after  than  Yavapai  County.  Its  natural  advantages  have  attracted  capital, 
and  enterprise  has  been  conspicuous  in  developing  the  county. 

Richer  m  a  ^eat  variety  of  resources  than  any  other  portion  of  the  Territory, 
possessing  a  climate  free  from  the  extremes  of  heat  and  cold,  it  was  but  natural 
that  the  first  north  and  south  railroad  possessed  by  the  Territory  should  be  built 
for  the  purpose  of  developing  the  resources  of  this  favored  region. 

The  completion  of  this  road,  named  the  Santa  Fe,  Prescott  and  Phoenix  Rail- 
way, removed  forever  the  only  obstacle  that  has  ever  delayed  the  development  of 
this  diversified  and  extensive  section,  by  placing  it  in  direct  railroad  communica- 
tion with  the  great  centers  of  the  nation*;  and  to  the  homeseeker,  capitalist,  or 
tourist  no  other  iK>rtion  of  the  Union  can  present  more  varied  and  numerous 
attractions. 

No  other  portion  of  the  Southwest  has  secured  so  large  and  so  desirable  an 
increase  in  its  population  during  the  last  few  years  as  has  this  county.  While  there 
are  isolated  instances  of  a  few  sections  having,  imder  the  excitement  of  a  *'  boom," 
attracted,  for  the  time  being,  more  attention,  the  growth  of  this  portion  of  Arixona 
has  been  a  steady  one,  permanent  and  stable  in  its  character,  and  entirely  free 
from  the  feverish  intoxication  of  speculation,  which  so  often  forms  the  only  basis 
on  which  new  regions  of  the  West  are  brought  into  prominence,  to  be  maintained 
there  until  the  schemes  of  unscrupulous  si)eculators  are  consummated,  and  then 
allowed  by  their  *'  boomers  "  to  relapse  into  their  former  obscurity.  To  present, 
in  writing,  a  satisfactory  idea  of  any  frontier  settlement  is  a  most  AflRcult  matter. 
The  causes  that  have  called  such  settlement  into  existence  may  be  narrated,  and 
its  growth  may  be  explicitly  set  forth  with  conscientious  observance  of  statistical 
minutiee ;  yet  the  impression  created  may  be  far  from  being  more  than  approxi- 
mately correct.  Witnin  less  than  a  quarter  of  a  century  more  i)eople  have  found 
homes  within  a  radius  of  a  hundred  miles  of  Prescott,  Ariz.,  than  lived  along 
the  entire  Atlantic  coast  of  North  America  during  the  first  half  of  the  century 
follovring  the  landing  of  the  Pilgrim  Fathers. 

POPULATION. 

The  population  of  Yavapai  County  is  about  25,000,  and  so  evenly  distributed 
that  wherever  one  goes  he  will  find  within  easy  distance  every  element  of  civili- 
zation. 

The  towns  and  settlements  are  bustling  and  progressive,  among  which  are 
Prescott,  the  county  seat  and  the  first  capital  of  Arizona,  with  a  population  of 
3,500 ;  Jerome,  a  distinctively  mining  camp,  with  over  3,000  souls ;  Congress,  with 
1,000;  Crowned  King,  vrith  500;  McCabe,  300;  Ash  Fork,  with  500;  Congress 
Junction,  with  200 ;  Mayer,  with  200  ;  and  many  other  places  with  from  100  to 
lesser  numbers.  In  addition  to  the  above  numerous  ** camps"  make  up  in  their 
numbers  thousands  of  souls  scattered  here  to-day  and  everywhere  to-morrow. 

EDUCATIONAL. 

The  educational  facilities  presented  by  Yavapai  County  are  excellent  and  far 
surpass  even  older  settlements.  For  instance,  at  the  present  time  over  50  school 
districts  are  maintained  in  the  county,  with  an  aggregate  attendance  of  over  1,600 
pupils,  and  calling  for  an  annual  expenditure  of  over  $43,000  to  sustain  them. 

CLIMATE. 

The  most  attractive  feature  of  Yavapai  is  it«  climate — ^language  can  not  do  it 
justice.  The  extremes  of  heat  and  cold  are  rarely  felt  here,  as  the  meteorological 
report  of  the  signal  service  at  Foi*t  Whipple  for  a  period  of  ten  years  proves : 

Degrees. 

San  Diego 61 

Los  Angeles .61 

Santa  Barbara 60 

Monterey 57 

Prescott 58 

San  Jose 57 

Oakland 55 

The  altitude  of  Prescott  is  5,500  feet  above  sea  level,  and  the  atmosphere  accord- 
ingly dry  and  bracing. 
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RAINFALL, 

A  large  part  of  the  water  that  serves  to  reclaim  the  lands  of  the  Salt  River 
Valley^  comes  direct  from  central  Arizona,  and  if  it  were  not  for  the  large  rainfall 
of  this  region  there  would  be  little  civilization  where  the  rich  and  prosperous 
settlements  north  of  the  Gila  and  in  its  near  neighborhood  now  exist.  Phoenix 
and  Tempe,  with  their  thousands  of  acres  reclaimed  from  the  desert,  are  largely 
dependent  upon  this  section  for  water,  and  the  land  which  is  now  selling  there 
for  hundreds  of  dollars  an  acre  owes  its  reclamation  to  northern  Arizona.  The 
average  annual  rainfall  of  the  vicinity  of  Prescott  during  ten  years  is  shown  by 
the  records  of  the  United  States  observers  to  be  15.18  inches. 

The  following  tabulated  statement  is  reproduced  and  is  taken  from  the  United 
States  Signal  Service  station  at  Fort  Whipple,  and  covers  a  period  of  ten  consecu- 
tive years. 

AnmicU  rainfall. 

Inches. 

San  Diego 11.01 

Anaheim. ._ ^ 11.01 

Riverside 9.37 

Colton 9.84 

Spadra 12.39 

Los  Angeles 17.64 

Monterey 14.96 

Visalia _ 9.39 

Fresno 9. 57 

San  Jos6 12.95 

Prescott,  Ariz _.  15.18 

As  will  be  seen  by  insi)ection  of  all  the  noted  localities  mentioned,  Los  Angeles 
is  the  only  one  possessing  a  greater  annual  rainfall  than  Prescott,  yet  among  the 
^aces  named  are  the  most  prominent  orange  and  grape  growing  regions  of  the 
tSholden  State. 

If  the  invalid  is  in  search  of  pure  and  invigorating  air,  it  is  here  he  will  find  it. 
If  the  army  of  consumptives  who  '*  have  gone  before  "  in  southern  California  and 
Florida  had  wandered  to  this  Mecca,  life  would  not  have  been  a  burden  under 
these  clear,  cool  skies.  The  terrible  cold  or  the  North  or  the  withering  heat  of 
tbe  tropical  South  is  here  unknown. 

Reports  from  the  Medical  Department  of  the  United  States  Army,  embracing 
tlie  zone  of  which  Fort  Whipple  (but  1  mile  from  Prescott)  is  the  center,  give  the 
remarkable  statement  that  that  military  post  is  one  of  the  healthiest  regions  of 
tlie  world. 

AGRICULTURE  AND  KINDRED  PURSUITS. 

With  the  possible  exception  of  the  Verde  Valley,  very  little  land  has,  up  to  the 
present  time,  been  strictly  devotad  to  agriculture.  In  the  above  locality,  how- 
ever, embracing  a  cultivated  area  of  3  miles  wide  by  45  miles  in  length,  there  is  to 
be  seen  one  of  the  most  prosperous  and  progressive  farming  commimities  in  the 
Southwest.  It  is  well  watered  throughout  the  entire  year,  and,  by  means  of 
canals  recently  constructed,  a  considerable  area  has  been  reclaimed  in  the  past 
few  years.  The  demand  for  its  products  is  greater  than  its  supply — a  fact  which 
IB  proven  in  the  price  paid  for  hay,  grain,  fruits,  and  farm  produce,  each  of  the 
above  commodities  ranging  in  price  in  near-by  markets  from  25  per  cent  to  as 
high  as  50  per  cent  over  that  shipped  in  from  outside  points. 

In  the  county  there  are  about  40  miles  of  irrigating  canals  and  laterals.  There 
are  many  water  courses  in  the  county  upon  which  men  of  capital  or  corporations 
can  erect  dams  for  the  conservation  of  water,  so  that  an  area  aggregating  200,000 
additional  acres  can  be  put  under  irrigation  at  a  minimum  cost. 

The  ranges  for  cattle,  horses,  and  sheep  are  almost  unoccupied,  owing  prima- 
rily to  the  fact  that  the  land  suitable  for  that  purpose  has  been  either  over- 
crowded or  eaten  out.  Last  year  it  is  estimated  that  over  100,000  head  of  steers 
were  shipped  or  driven  out  of  the  county  to  pasture  fields,  which  will  have  a  ten- 
dency to  renew  interest  in  this  calling  in  future  years. 

Very  little  land  is  devoted  to  horticulture,  although  the  climatic  conditions  are 
such  tnat  an  unequalled  quality  of  fruit  of  certain  kmds  can  be  raised.    The  lack 


of  water  in  the  best  localities  is  the  main  drawback.    Peaches,  apples,  pears, 
cherries,  and  all  kinds  of  berries  do  well,  and  are  sux)erior  to  those  raised  m  the 

iptionally  good  aualit: 
field  for  the  orchardii 
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valley  counties ;  grapes  also  mature  well  and  are  of  exceptionally  good  Quality. 
Fruits  mature  from  July  to  September.    There  is  a  good  field  for  the  orchardist 
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here,  as  the  demand  is  lar^e  and  fmit  of  all  kinds  keeps  well.  Tte  only  enter- 
prises of  any  importance  m  this  line  are  those  of  Ross  &  Clay  and  Haskell  & 
Kirwagen.  The  former  have  4,000  trees  about  ready  to  bear  and  the  latter  some 
1,500  bearing. 

The  consumption  of  butter,  eggs,  and  cheese  is  fifty  times  greater  than  the  sup- 
ply, necessitating  the  shipment  of  these  products  from  the  Salt  River  Valley  and 
Kansas. 

LUMBERING. 

One  of  the  prominent  features  that  first  impresses  the  stranger  in  Yavapai 
County  is  the  vast  and  seemingly  inexhau.stible  supply  of  timber  suitable  for  all 
branches  of  the  lumber  business.  The  appearance  presented  by  these  primeval 
forests,  after  the  long  days  8i)ent  by  the  traveler  in  journeying  through  the 
monotonous  expanses  of  Eastern  prairies,  or  the  still  less  interesting  wastes  of 
California  deserts,  is  a  most  pleasingone,  and  the  beauties  of  the  forest  scenes 
presented  grow  with  acquaintance.  The  principal  timber  is  the  pine,  there  being 
not  less  than  three  distinct  varieties.  The  pifion,  ash,  elder,  ceaar,  cottonwood. 
oak,  walnut,  and  quaking  asp  are  also  found  in  abundance.  The  property  values 
show  an  increase  of  over  a  quarter  of  a  million  dollars  over  the  previous  year, 
and  had  not  the  city  of  Jerome  been  nearly  wiped  out  by  conflagration  the  total 
valuation  would  unquestionably  have  reached  the  six  milbon  dollar  mark. 

POINTS  OF  INTEREST. 

There  are  many  houses  of  the  cliff  dwellers  situated  not  far  from  Prescott.  and 
many  historic  ruins.  The  Castle  Creek  Hot  Springjs  will  soon  become  famous 
as  a  health  resort,  the  waters  being  considered  superior  to  most  of  the  famous  hot 
springs  of  the  country.  It  is  claimed  and  well  authenticated  that  these  springs 
will  cure  the  most  obstinate  cases  of  rheumatism,  stomach  disorders,  or  scrofu- 
lous diseases  of  any  character  or  origin,  no  matter  of  how  long  standing.  The 
accommodations  are  excellent  and  the  comforts  and  care  of  a  home  are  ever  ready. 
Convalescents  fi'om  typhoid  fever  readily  attest  to  the  merits  of  its  curative 
waters,  while  the  emaciated  victims  of  years  of  suffering  from  the  **  ^p"  seem 
to  find  here  the  only  help  possible  in  the  restoration  of  health  and  vigor.  The 
writer  has  personally  talked  with  several  people  afflicted  with  the  latter  disease 
who  have  visited  these  springs,  and  each  and  all  cheerfully  and  voluntarily  attest 
to  the  curative  effects  of  the  water. 

BUILDING  STONE,  ETC. 

Throughout  the  county  are  numerous  deposits  of  onyx,  lithographic  stone,  red 
and  gray  sandstone,  and  other  building  materials.  Notable  among  these  are  the 
extensive  and  beautiful  onyx  quarries  at  Big  Bug.  Extensive  deposits  of  an 
excellent  quality  of  lithogi-aphic  stone  are  found  on  Sycamore  Creek,  fine  red  sand- 
stone at  Rock  Butte,  and  red  and  white  sandstone  within  3  miles  of  Prescott. 
The  latter  quarries  furnish  a  very  fine  quality  of  stone  for  building  purposes,  and 
it  is  being  extensively  used  in  the  construction  of  homes  and  business  houses  in 
the  city. 

RAILROAD  INTERESTS. 

Yavapai  County  has  four  distinct  railroad  corporations,  viz:  The  Santa  Fe, 
Prescott  and  Phoenix,  the  United  Verde  and  Pacific,  the  Prescott  and  Eastern, 
and  the  Congress  Gold  Company  Line.  The  Santa  Fe,  Prescott  and  Phoenix  runs 
from  Ash  Fork,  on  the  Santa  Fe  Pacific  Railway,  to  Phoenix,  a  distance  of  300 
miles,  and  is  known  locally  as  the  North  and  South  Road.  The  United  Verde  and 
Pacific  Railway  branches  from  the  Santa  Fe,  Prescott  and  Phoenix  at  Jerome 
Junction  and  runs  to  Jerome,  a  distance  of  30  miles.  The  Prescott  and  Eastern 
Railway  leaves  the  main  line  near  Prescott  and  terminates  at  Mayer,  a  distance 
of  28  miles  to  the  east.  The  Congress  Gold  Company's  road  is  but  4  miles  in 
length,  leaving  the  main  line  at  Congress  Junction,  running  thence  to  the  Con- 
gress mine.  There  is  no  doubt  that  the  railroad  mileage  wiU  be  materiaUy 
increased  during  the  coming  year  and  the  Santa  Fe,  Prescott  and  Phoenix  line 
extended  farther  from  its  present  routes  to  reach  several  important  mining  dis- 
tricts of  the  county.  In  fact,  it  seems  to  be  the  general  belief  that  mining  inter- 
ests demand  cheaper  and  more  ready  means  of  transportation,  and  no  doubt  is 
felt  that  the  Santa  Fe,  Prescott  and  Phoenix  system  will  meet  the  require- 
ments. Since  the  completion  of  the  road  from  Ash  Fork  to  Phoenix,  and  run- 
ning hand  in  hand,  as  it  were,  with  its  advent  to  Prescott,  there  has  roUowed  a 
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steady  and  stable  growth  of  the  commercial  interests  of  this  section,  in  mining, 
home  building,  lumbering,  and  immigration.  The  United  Verde,  Congress, 
Crowned  King,  McCabe,  and  other  prominent  mines  owe  their  wealth  and  pros- 
perity to  its  influences ;  the  stock  raiser,  farmer,  and  lumberman  are  enabled  to 
reach  with  their  products  other  fields.  This  railroad  has  been  in  operation  but 
six  years,  and  while  its  volume  of  business  in  freight  and  passenger  traffic  nearly 
doubles  with  each  vear  of  its  life,  the  industrial  interests  of  the  county  have 
increased  accordingly.  In  equipment  and  service  this  road  is  strictly  first  class. 
In  the  country  it  traverses  the  scenery  is  bewildering  yet  fascinating,  and  is 
relieved  of  that  monotony  always  present  in  the  plains  of  the  East  and  the 
deserts  of  the  West.  Its  headquarters  are  at  Prescott ,  as  well  as  the  location  of  its 
machine  and  other  shops. 

MINES  AND  MINING. 

The  prediction  of  Humboldt  that  the  mineral  wealth  of  the  world  would  be 
found  m  Arizona  and  New  Mexico  seems  to  be  verified  to-day.  The  correct- 
ness of  that  opinion  seems  to  have  been  demonstrated.  Mines  that  have  been 
idle  for  years  are  once  more  resounding  with  the  miner's  pick  and  shovel,  and 
a  general  waking  up  and  activity  is  noticeable  throughout  the  mining  dis- 
tricts. More  gold  has  been  produced  than  ever  before  in  the  history  of  the  county, 
and*  what  is  even  better,  mining  men  have  finally  realized  that  this  is  the  country 
of  deep  mining.  The  completion  of  the  North  and  South  Railroad  has  solved 
the  iiroblem  of  working  the  mines  economically,  and  the  industry  is  now  entering 
upon  its  greatest  era.  New  capital  is  coming  in  to  develop  the  great  properties 
of  the  county  and  the  production  of  the  precious  metals  is  increasing  daily. 

With  legitimate  mines  there  has  come  a  change  in  the  scene,  and  the  old  has 
been  pushed  aside  for  the  new,  the  benefit  of  which  is  to-day  attested  in  this 
vicinity  by  the  number  of  men  on  the  ground  and  the  manner  in  which  they  are 
operating.  It  is  such  an  improvement  over  the  played-out  past,  and  the  country 
is  now  being  so  firmly  and  le^timately  handled  in  the  practical  and  energetic 
work  that  goes  with  deep  mimng  as  to  give  us  greater  consideration,  probably, 
than  any  other  section  of  the  Southwest. 

The  past  five  years  has  seemingly  solved  the  future  of  this  county  as  a  mining 
section,  and  if  only  one-half  of  the  mines  beinj?  developed  prove  successful, 
Yavapai  will  be  the  most  prosperous  field  for  mining  of  any  subdivision  of  the 
Union.  Although  one  of  tne  oldest  mining  sections  in  Arizona,  it  is  neverthe- 
less, in  a  practical  sense,  the  newest. 

Ten  years  ago  there  were  not  half  a  dozen  gold  claims  in  this  section  that  had 
a  250-foot  shaft,  and  in  silver  mines  not  many  more.  To-day  in  any  district  the 
opposite  prevails,  and  when  we  look  around  and  size  up  the  miles  of  underground 
shafts  and  drifts  in  the  United  Verde,  the  2,400-foot  main  shaft  in  the  Congress, 
the  thousands  of  feet  of  the  Crowned  King,  the  McCabe,  the  Jessie,  the  Empire. 
the  Senator,  the  Poland  Hamilton,  Del  Pasco,  the  Gladiator,  the  Favorite,  the 
Peery,  the  Henrietta,  the  Accident,  and  especially  the  Planet  Saturn,  that  has 
struck  it  at  1,000  feet  richer  than  ever,  the  Johnson  mine,  and  dozens  of  good 
XJTOspectH  in  the  vicinity  of  Rich  Hill  in  Weaver  district,  besides  many  others, 
-we  realize  that  the  country  asks  to  be  *'  showed  up." 

Below  are  enumerated  some  of  the  plants  in  operation  or  ready  to  run,  and 
with  the  general  product  of  these  must  be  associated  the  150- ton  smelter  plant  of 
the  famous  United  Verde,  which  is  running  day  and  night,  the  40  stamps  (60 
more  now  being  added)  and  the  100-ton  cyanide  works  of  Congress,  the  Zonia 
copper  smelter,  the  2  smelters  on  Big  Bug  (soon  to  be  in  operation),  the  Prescott 
sampler,  and  numei*ou8  other  smaller  concerns,  and  over  15  cyanide  plants,  which 
in  the  aggregate  represent  over  500  tons  of  ore  which  is  daily  being  handled  from 
the  mines  of  Yavapai  County : 

Congress,  Lyons,  Briggs,  Sundance,  Mescal,  Red  Rock,  Last  Chance,  Pine  Moun- 
tain, Empire,  Yamell,  Henrietta,  Harlan  &  Son,  Etta,  Monte  Christo,  Crown  Point, 
Banell's,  Crowned  King,  Richenbar,  McCabe,  Silver  Flake,  Placeritas,  Dodge's, 
Sterling,  Star,  Waters,  Bully  Bueno,  Peery's,  O'Brien's,  Senator,  Pickrell,  Provi- 
dence, Jessie,  Milligens,  Storm  Cloud,  Harlans,  Dividend,  Del  Pasco,  Agua  Fria, 
Cleveland's. 

Big  Bug  is  just  as  active  as  the  Bradshaws.  The  Placeritas,  Chaparral ,  Stanton, 
Lvnx  Creek,  Briggs,  Castle  Creek,  Humbug,  Black  Hills,  Stoddard,  Jerome.  Santa 
Mieuria — ^in  short,  from  one  end  of  the  county  to  the  other,  north,  east,  south,  and 
direst,  the  mines  are  nearly  all  producing,  and  if  not  producers  are  developing. 

In  talking  with  miners  and  endeavoring  to  form  an  estimated  value  of  the  pro- 
ceeds of  Yavapai  mines  for  the  current  year  which  the  above  plants  are  exi)ected 
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to  return,  and  including  ore  shipments  to  the  outside,  $10,000,000  is  placed  as  a 
very  low  and  conservative  figure. 

In  tonnage  of  ore  handled  for  shipment  outside  and  mining  machinery  hauled 
in,  the  Santa  Fe,  Prescott  and  Phoenix  has  in  the  past  year  handled  more  than  in 
aU  of  the  previous  years  since  it  was  built. 

The  year  1898-99  has  simply  been  marvelous  in  production  and  in  capital  invested. 

Assessed  valuation  of  property  in  Yavapai  County, 

Land  (61,069  acres) '. $163,508.75 

Improvements 107, 155.00 

Railroadland  (232,036  acres) 46,407.14 

Improvements 3, 600.00 

Land  grants  (99,289  acres) 62.055.63 

Patented  mines  (299)  329,812.00 

Improvements  on  patented  mines 623.278.00 

City  and  town  lots 476,627.50 

Improvements 569, 457.00 

Horses : 

Range  (3,183) 31,830.00 

Work  (1,809) 53,695.00 

Saddle  (1,487) 41.660.00 

StaUions(lO) 550.00 

Mules  (74) - --  2,105.W 

Asses  (201) 1,882J 

Cattle, range  (46,736) 467.360.00 

Milch  cows  (929) 12,185.00 

Sheep  (51,938) ..  103,876.00 

Goats  (3,870) 7,640.00 

Swine  (558) _  1,674.00 

Railroad, standard  gauge  (60.552  miles) 103,051.46 

All  other  property 1,021,328.8S 

Total 4,230,738.82 

PIMA  COUNTY. 

Cotmty  seat,  Tucson. 

County  o#c^.9.— Supervisors,  M.  G.  Samaniego,  M.  W.  Bernard,  L.  M.  Jacobs; 
probate  judge,  S.  W.  Purcell ;  district  attorney,  WUliam  F.  Cooper ;  sheriff.  L. 
W .  Wakefield ;  treasurer,  Harry  A.  Drachman ;  assessor,  J.  W.  Bogan ;  recorder, 
C.  A.  Shibell ;  surveyor,  Phil.  Contzen  ;  school  sui)erintendent,  J.  T.  Hughes ;  clerk 
board  of  supei-visors,  W.  P.  B.  Field. 

Pima  retains  the  legal  classification  as  a  county  of  the  first  class,  that  is,  it 
still  shows  taxable  property  in  excess  of  the  required  $3,000,000,  notwithstanding 
that  out  of  a  portion  of  its  territory  a  new  county  (Santa  Cruz)  of  1,200  sqiiarc 
miles  has  been  created  since  the  last  report.  Last  year  the  taxable  wealth  was 
fixed  by  the  Territorial  board  of  equalization  at  $3,753,340,  and  this  year  it  is 
$8,376,512,  or  only  $376,728  less  than  a  year  ago,  although  the  territory  sur- 
rendered for  the  new  county  makes  the  fine  showing  of  $937,985  worth  of  taxaW® 
property.  Altogether  there  is  an  increased  valuation  for  the  whole  territo^ 
comprised  within  the  former  limits  of  the  county  of  $561,157.  As  the  assessed 
valuations  are  notoriously  low,  these  figures  indicate  an  actual  increase  in 
wealth  of  $2,000,000  over  a  year  ago.  As  these  figures  show,  no  other  county  id 
the  Territory  is  sharing  to  a  greater  extent  than  Pima  in  the  general  prosperity 
now  prevalent  in  Arizona. 

The  progress  made  in  the  mining  industry,  so  notable  during  the  past  few 
years,  has  continued  unabated  through  the  present  year,  greatly  stimulated  by 
the  widespread  revival  of  interest  and  confidence  in  mining,  so  manifest  among 
the  people  of  the  Eastern  States.  Heretofore  the  development  of  the  prospects 
and  mines  of  this  section  has  been  made  almost  entirely  by  local  energy  and  cap- 
ital, but  the  great  merit  of  Pima  County  mines  is  at  last  attracting  outade  capital 
in  large  quantities,  and  important  sales  are  frequent.  Promising  prospects  are 
being  purchased  by  people  financially  able  to  develop  them,  and  there  were  never 
so  many  prospectors  exploring  the  hills  as  now. 

The  production  of  all  the  precious  metals  has  increased  during  the  year,  that  of 
copper  particularly.  The  high  price  of  copper  having  directed  the  attention  w 
mimng  investors  to  Pima  County,  a  number  of  the  wtter-developed  mines  have 
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been  eanipped  with  modern  machinery  and  smelters,  while  prospecting  for  cop- 
per is  bem^  rewarded  by  numerous  new  discoveries.  Even  silver  is  receiving 
more  attention  than  for  years  past,  and,  taking  advantage  of  imjjrovements  in 
machinery  and  the  treatment  of  ores,  silver  mines  that  have  been  idle  for  years 
have  been  started  up  with  satisfactory  results. 
In  commercial  lines  the  situation  is  no  less  satisfactory. 

The  live-stock  industry  remains  in  a  flourishing  condition.  Heavy  shipments 
of  cattle  have  been  made  to  the  eastern  and  coast  markets  and  sold  at  remunera- 
tive prices,  while  the  increase  on  the  ranges  has  fully  maintained  the  supply.  As 
a  reference  to  the  table  of  assessed  valuations  will  show,  the  actual  value  of  the 
x»ttle  in  the  county  approximates  $1,500,000.  Abundant  rains  in  July  and 
August  put  the  ranges  in  a  most  satisfactory  condition. 

Considerable  attention  is  being  given  to  the  larger  production  of  sheep  in  the 
mountain  ranges  than  heretofore,  both  on  account  of  the  higher  price  of  wool, 
incident  to  the  passage  of  the  late  tariff  legislation  by  Congress,  and  the  greater 
demand  for  mutton  as  an  article  of  food,  owing  to  the  increased  price  of  beef 
cattle. 

The  great  mountain  ranges  of  Pima  County  are  especially  fitted  for  the  support 
of  immense  flocks  of  sheep ;  they  produce  large  quantities  of  the  most  nutritious 
grasses  which  are  not  as  accessible  to  the  larger  stock  as  to  sheep.  This  field  of 
sheep  industry  presents  a  decidedly  inviting  opportunity  for  the  employment  of 
capital  with  the  most  profitable  results.  This  is  especially  so  for  the  person  with 
limited  capital,  as  it  takes  much  less  capital  to  start  into  sheep  raising  than  it 
does  in  cattle  raising,  while  the  returns  in  sheep  are  much  earlier  than  with 
cattle. 

Compared  with  other  lines  of  business  farming  does  not  make  the  showing 
made  in  some  other  counties.  The  area  of  cultivated  land  has  not  been  materi- 
ally increased,  and  will  not  be  until  the  adoption  of  some  system  of  water  devel- 
opment. But  possibilities  in  that  direction  are  very  flattering,  and  the  prospects 
for  the  construction  of  one  or  more  reservoirs  are  good.  It  is  only  recently  that 
the  serious  attention  of  our  people  has  been  generafly  arrested  and  directed  to  the 
possibilities  and  certain  profits  of  an  increased  water  supply ;  and  the  energy  with 
which  the  question  is  being  agitated  promises  important  results  for  the  county, 
which  is  certain  in  time  to  take  a  good  position  among  the  agricultural  sections 
of  the  Territory. 

Twenty  per  cent  of  the  land  of  Pima  County  can  be  successfully  irrigated  and 
reclaimed  by  a  system  of  ditches,  subdrainage  pipes,  and  reservoirs  for  water  stor- 
age at  a  reasonable  outlay,  and  201,420  acres  thus  added  to  the  cultivable  area  at 
an  average  cost  of  reclamation  of  $6  per  acre.  Wheat,  barley,  oats,  alfalfa,  hay, 
com,  sorghum,  tobacco,  potatoes,  pease,  beans,  beets,  all  kinds  of  vegetables,  fruit, 
etc.,  can  be  produced  on  these  lands.  The  yield  of  wheat,  barley,  and  oats  will 
be  from  35  to  40  bushels  per  acre ;  com,  from  40  to  60  bushels ;  hay,  3  tons ;  and 
alfalfa,  5  to  7  tons. 

There  are  650  acres  of  land  devoted  to  orchards — ^peaches,  apricots,  nectarines, 
apples,  pears,  quinces,  figs,  pomegranates,  and  grapes  being  the  most  profitable 
crops. 

Only  about  10  per  cent  of  the  present  fruit  consumed  is  produced  in  the  county. 
The  Santa  Cruz  Valley,  which  extends  from  south  to  north  across  the  entire 
county,  was  undoubtedly  the  first  seat  of  agriculture  in  the  Territory  of  Arizona. 
The  old  settlements  of  Huebabi,  Tumacacori,  Tubac,  Tucson,  and  San  Francisco 
maintained  a  considerable  population  and  supplied  the  Spanish  military  posts 
-vvith  provisions  by  agriculture  m  the  earliest  dawn  of  civilization  on  the  American 
Oontinent,  and  tne  descendants  of  these  early  producers,  augmented  by  more 
i-ocent  settlers,  still  carry  on  successful  agriculture  at  aU  these  points,  and  at 
xnany  new  places,  until  agriculture  has  become  an  important  industry.    For  more 
tlian  three  hundred  and  fifty  years,  ever  since  the  Spaniards  first  set  foot  in  this 
section,  crops  have  been  produced  in  the  Santa  Cruz  Valley  every  month  in  the 
year  with  irrigation  and  without  a  particle  of  fertilizer  being  used,  and  still  the 
soil  is  rich  and  abundantly  productive,  and  is  annually  growing  richer  from  irri- 
gation.   Two  crops  are  raised  on  the  same  land  each  year. 

The  running  bodies  of  water  are  the  Santa  Cruz  and  San  Pedro  rivers,  and  the 
X'aiitano,  RiUito,  and  Sonoita  creeks.  During  the  rainy  seasons  immense  bodies 
of  water  flow  to  waste,  which,  if  impounded,  would  bring  thousands  of  acres  of 
tlie  most  fertile  land  in  the  world  under  cultivation.  In  any  of  the  valleys  and 
on  the  plains  where  flowing  water  can  not  be  found  the  same  can  be  reached  at 
»  depth  varying  at  from  10  to  600  feet. 
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County  lands. 

Acres. 

Total  area 6,714,000 

Surveyed  lands 1,147,84& 

Unsurveyed  lands 5,279,328 

Unappropriated  lands 6, 426, 677 

Reserved  lands 197,414 

Disposed  lands    89,909 

As  nearly  as  can  be  ascertained  the  amounts  of  land  now  under  cultivation  and 
irrigation  m  the  county  are  as  follows  : 

Acres. 

Allison  ditch 1,000 

City  or  Farmers'  ditch 1,400 

Between  Tucson  and  Indian  Reservation „ 2,000 

Indian  Reservation,  9  miles  south  of  Tucson 1,200 

Hart's  ranch _ 100 

Canoa  ranch : 200 

Sopori  district 500 

Anvaca  district .*      800 

Pantano  district 500 

Rincon  Valley- 700 

Tanque  Verde  and  Rillito _ 3,500 

Redington 1,200 

Total 13,100 

TUCSON. 

The  county  seat,  Tucson,  is  growing  rapidly,  and  throughout  the  Territory 
Tucson  is  recognized  as  a  place  where  the  expression  '*  hard  times  "  is  not  heard. 
The  claim  is  often  made  for  Tucson  that  it  is  the  wealthiest  city  of  its  size  in  the 
United  States,  and  certainly  there  can  be  no  question  that  it  is  among  the  most 
solid  towns  financially  in  the  country. 

Tucson,  founded  about  the  year  1555,  as  isproven  by  the  ancient  records  recently 
discovered  among  the  archives  of  the  San  Xavier  Cathedral,  was  a  Jesuit  settle- 
ment long  before  the  institution  of  San  Augustine  in  1595,  and  Santa  Fe  in  1605, 
and  in  consequence  is  entitled  to  the  honor  of  being  the  mother  of  cities  so  far 
as  the  United  States  is  concerned. 

The  trials  of  the  Catholic  padres,  surrounded  as  they  were  by  dangers  and 
almost  insurmountable  obstacles  of  every  character,  make  an  interesting  story  too 
long  to  be  told  here.  At  the  same  time  the  charm  of  antiquity,  tinged  though  it 
may  be  by  the  innovations  of  modern  civilization,  is  with  it  still.  The  Spanish 
adobe  architecture,  demonstrated  by  exx)erience  to  be  the  most  suitable  for  the 
prevailing  climatic  conditions,  is  prevalent  to  an  extent  greater  i)erhape  than  in 
other  Arizona  cities  of  its  size.  Yet  Tucson  has  very  many  handsome  modern 
dwellings  and  business  houses  of  stone  and  brick,  which  contrast  strangely  with 
the  low  but  comfortable  structures  of  sun-baked  brick.  In  tiiem  is  blended  the 
romance  of  the  past  and  the  realistic  conditions  of  the  present. 

Containing  10,000  inhabitants,  the  ancient  city  does  an  enormous  business 
annually  with  the  surrounding  counties  and  the  State  of  Sonora,  Mexico.  Its 
mercantile  institutions  are  among  the  largest  and  most  important  in  the  Territory. 
Owing  to  its  enviable  standing  as  a  cash  town,  due  to  the  fact  that  it  is  the  com- 
mercial center  of  imi>ortant  mining,  cattle,  and  railroad  interests,  its  prosperity 
is  unquestioned.  Discounting  their  bills  and  purchasing  in  large  quantities,  the 
merchants  are  enabled  to  sell  at  prices  which  compare  favorably  with  the  rates 
prevailing  in  much  larger  places. 

The  past  three  years  nave  shown  a  steady  and  marked  advance  in  the  construc- 
tion of  modem  buildings,  particularly  in  the  matter  of  business  blocks  and  taste- 
ful dwellings.  Upper  Congress  street,  a  wide  and  handsome  thoroughfare,  has 
been  lined  with  brick  and  stone  structures,  the  majoritjr  of  them  containing  two 
stories  and  basement  and  all  new  and  in  strict  conformity  with  the  requirements 
of  the  time.  The  demand  for  such  buildings  is  greater  than  the  supply,  and  each 
is  engaged  long  prior  to  its  completion.  An  excellent  indication  of  the  toancial 
condition  of  the  town  itself  is  the  fact  that  all  realty  improvements  are  based 
strictly  upon  home  capital,  which  appears  to  be  both  plentiful  and  cheap. 

Hundreds  of  pxetty  dwelling's,  bunt  by  the  two  building  and  loan  associations, 
have  been  erected,  so  that  entire  new  blocks  have  sprtmg  into  existence,  necessi- 
tating a  street-car  service,  an  innovation  un thought  or  by  the  Tucsonian  five 
years  ago. 
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The  Southern  Pacific  Railroad  Company  has  extensive  repair  shops  and  round- 
houses in  Tucson,  second  only  in  importiance  to  the  shops  at  Sacramento,  Cal., 
and  necessitating  the  employment  of  a  large  force  of  men.  Between  $65,000  and 
190,000  in  wages  are  paid  every  month,  nearly  every  dollar  of  which  remains  in 
the  town.  Tucson  is  preeminently  a  commercial  center,  the  surrounding  country, 
owing  to  its  topography  and  lack  of  irrigating  canals,  being  far  from  agricm- 
tural  in  its  nature.  The  cattle  industry,  large  and  rapidly  growing,  is  most  impor- 
tant and  a  prominent  factor,  since  the  results  of  the  semiannual  trades  are 
directly  to  her  financial  betterment.  She  is  as  well  the  base  of  supplies  for  the 
numerous  mining  camps  scattered  through  southern  Arizona. 

One  of  her  conspicuous  manufacturing  enterprises  is  the  immense  4-story  flouring 
mill,  which  from  a  modest  beginning  has  sprung  into  one  of  the  largest  concerns 
of  the  Mna  in  the  West.  A  curious  feature,  and  one  scarcely  credible  were  it  not 
strictly  true,  vests  in  the  proi)o.sition  that  these  mills  flourish  in  a  locality  where 
very  little  if  any  wheat  is  grown.  In  the  beginning  the  company  procured  its  raw 
wheat  from  California,  and,  despite  the  cost  of  transportation,  was  able  to  manu- 
facture it  into  the  finest  flour  and  reship  at  a  profit  to  outside  points.  At  present, 
however,  the  principal  supply  comes  from  the  Salt  River  Valley  and  Pinal  County. 

A  drawback  heretofore  has  been  the  insufficient  water  supply.  This  defect  is 
now  being  remedied  by  the  erection  of  modem  waterworks,  affording  an  adequate 
supply  for  all  purposes,  including  sewerage  facilities. 

An  illustration  of  the  financial  condition  of  the  town  is  the  work  recently  accom- 
plished by  the  various  fraternal  societies.  The  A.  O.  U.  W.  lodge  owns  a  magnif- 
icent brick  block  on  a  principal  business  street,  which  jrields  a  monthly  rental  of 
$400  and  upwards.  The  order  of  Elks  have  constructed  a  tine  S-story  brick 
building,  to  be  devoted  entirely  to  the  uses  of  the  society,  which  has  cost,  with  the 
ground  and  furniture,  in  the  neighborhood  of  $20,000.  The  Masons  have  a  very 
elegant  structure  which  would  reflect  credit  upon  cities  many  times  the  size  of 
Tucson,  and  these  show  plainly  the  earnest  bacidng  of  a  prosperous  community, 
else  such  results  could  never  be  accomplished. 

Tucson  is  situated  in  southern  Arizona  on  the  line  of  the  Southern  Pacific  Rail- 
road, about  500  miles  east  of  Los  Angeles,  about  300  miles  west  of  El  Paso,  and 
about  670  miles  south  of  Denver,  almost  in  the  center  of  the  climatic  belt  recom- 
mended by  the  United  States  Medical  Commission  as  the  most  favorable  region  in 
the  United  States  for  those  afflicted  with  pulmonary  ailments,  asthma,  and  vari- 
ous chronic  diseases. 

AJtitude  above  sea  level  2,420  feet.  The  climate  is  dry  and  pleasant  during  the 
entire  year.  During  the  months  of  June,  July,  and  August  the  average  tempera- 
ture is  about  90",  but  there  is  so  little  humidity  in  tne  atmosphere  that  little 
inconvenience  is  experienced.  This  mild,  semi  tropical  atmosphere  is  probably 
owing  to  the  physical  conditions  which  are  prominent.  The  Santa  Catalina,  the 
Rincon,  Tucson,  and  Santa  Rita  mountains  form  a  circle  of  high  mountains  curv- 
ing three-quarters  around  the  valley,  to  the  west  of  which  stands  another  range, 
all  of  which  prove  a  complete  barrier  to  storms.  While  three  of  the  summer 
months  are  warm  during  the  day,  the  nights  are  always  cool.  This  is  on  account 
of  the  rarified  condition  of  the  atmosphere,  which  becomes  instantly  cool  on  the 
setting  of  the  sun,  there  being  no  humidity  to  retain  the  heat. 

The  fall,  winter,  and  spriiig  mouths  can  be  compared  with  the  Italian  climate. 
There  is  little  or  no  frost.  Flowers  bloom  during  the  entire  winter  months,  and 
much  of  the  shrubbery  retains  its  foliage.  As  compared  with  the  southern  Cali- 
fornia climate,  Tucson  and  its  surroundings  are  far  superior  in  every  respect,  and 
such  is  the  verdict  of  invalids  who  have  tried  both  localities. 

Dr.  N.  H.  Matas,  a  physician  of  high  merit  and  eighteen  years'  practice  in  this 
city,  among  other  things,  says : 

*'  Since  consumptives  must  depend  on  the  resisting  forces  of  nature  for  the  cure . 
of  their  disease,  it  is  evident  that  an  early  selection  of  a  good  winter  climate  is  the 
most  important  factor  for  their  cure  and  future  welfare.  They  need  a  warm,  dry 
climate  m  winter,  free  from  fojjs,  heavy  frosts,  storms,  chilling  winds,  and  sudden 
atmoHpheric  changes,  and  a  climate  where  there  is  constant  sunshine  and  plenty 
of  pure  air  and  where  they  can  have  outdoor  exercise  daily.  Treatment  as  well 
ae  climate  must  be  undertaken  early  to  do  good  when  there  is  yet  a  good  founda- 
tion upon  which  to  build  the  system.  We  must  remember  that  nature  alone 
cures,  and  where  there  is  no  nature  there  is  no  hope.  Physicians  and  climate  can 
oxily  help  nature,  and  they  can  do  no  good  when  nature  is  destroyed." 

The  official  weather  reports  and  observers  of  the  United  States,  as  well  as  the 
scientific  climatologists,  admit  that  Tucson  is  the  center  of  the  most  favorable 
zone  in  the  Southwest  for  the  improvement  and  maintenance  of  life  for  consump- 
tivee  in  the  United  States  if  not  m  the  world. 
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Dr.  W.  B.  Purcell,  county  physician,  observes:  **It  is  an  nndisputed  f act  tliat 
proper  climatic  conditions  give  the  greatest  relief  to  those  afficted  with  or  hav- 
ing a  tendency  to  phthisis.  When  a  phthisical  tendency  exists  ^eat  care  should 
be  exercised  to  prevent  its  development ;  as  humidity  is  such  an  miiwrtant  factor 
in  the  cause  of  consumption,  those  afflicted  with  or  having  a  preiiisposition  to 
lung  disease  should  immediately  seek  the  proper  climate  favorable  to  their 
conditions. 

*'  The  climate  of  Colorado  has  been  recommended  for  its  beneficial  effects  for 
consumption.  My  long  residence  there  ^ave  me  ample  and  sufficient  opportunity 
of  judging  climatic  conditions  there  existing  during  the  summer  months.  The 
mountainous  portions  of  Colorado  have  undoubtedly  a  beneficial  effect  on  tuber- 
culosis subjects,  but  I  can  not  recommend  Colorado  during  the  fall  aijd  winter 
as  the  changes  are  often  severe,  becoming  raw  and  cold  within  a  few  hours, 
and  as  these  are  atmospheric  conditions  to  be  avoided,  it  would  not  be  advisable 
to  8i)end  these  seasons  there.  Those  having  a  x)©culiar  type  of  constitution  with 
a  hereditary  tendency  to  consumption,  would  do  well  to  avail  themselves  of  an 
opportunity  and  come  here  and  remain  exempt  from  disease.  It  is  a  fact  that 
those  bom  here  of  tuberculous  parents  seldom  if  ever  have  the  disease  develop  so 
long  as  they  remain  in  this  climate.  It  is  my  opinion  that  there  is  no  other  section 
of  the  United  States  which  will  compare  favorably  with  that  in  and  about  Tucson 
for  the  relief  of  pulmonary  affections." 

The  Hon.  Whitelaw  Reid  in  his  journal,  the  New  York  Tribune,  on  Arizona  in 
winter,  among  other  things,  says:  '* During  five  months' residence  in  southern 
Arizona  in  winter  time  there  was  but  one  day  when  the  weather  made  it  actually 
unpleasant  for  me  to  take  exercise  in  open  air  at  some  time  or  other  during  the  day. 
Of  course,  there  were  a  good  many  days  which  a  weather  observer  would  observe 
as  cloudy,  and  some  that  were  showery,  but  during  this  five  months  (from 
November,  1895,  to  May,  1896)  there  were  only  four  days  when  we  did  not  have 
brilliant  sunshine  at  some  time  during  the  day.  Even  more  than  Egypt,  any- 
where north  of  Luxor,  Arizona,  is  the  sunshine.  The  nights  throughout  the  winter 
are  apt  to  be  cold  enough  for  wood  fires  and  blankets :  half  the  time  an  overcoat 
is  not  needed  during  the  day,  but  it  is  never  prudent  for  a  stranger  to  be  without 
one  at  hand. 

"The  atmosphere  is  singularly  clear,  tonic,  and  dry.  I  have  never  seen  it 
clearer  anywhere  in  the  world.  It  seems  to  have  about  the  same  bracing  and 
exhilarating  qualities  as  the  air  of  the  great  Sahara,  in  Northern  Africa,  or  of 
the  desert  about  Mount  Sinai,  in  Arabia  Petraea.  It  is  much  drier  than  any 
part  of  the  valley  of  the  Nile  north  of  Cataract.  It  seems  to  me  about  the  same 
in  quantity  as  the  air  on  the  Nile  between  Assouan  and  Wady  Haifa,  but  somewhat 
cooler." 

TUCSON  INDUSTRIES. 

Tucson  has  a  population  of  10,000,  about  one-third  of  Mexican  descent  It  is  the 
commercial  center  for  southwestern  Arizona  and  northern  Sonora,  Mexico.  It  is 
the  seat  of  Pima  County,  the  location  of  the  United  States  surveyor-general's 
ofl&ce,  the  United  States  land  office,  the  United  States  district  court,  and  the 
United  States  marshal's  office.  It  is  the  headquarters  of  two  divisions  of  the 
Southern  Pacific  Railroad,  comprising  over  600  miles  of  the  line ;  also  the  shops, 
roundhouse,  etc.  The  monthly  pay  roll  averages  from  $60,000  to  $90,000  to  its 
employees,  which  adds  much  vitahty  to  the  commercial  prosperity  of  the  city. 
The  city  is  lighted  with  electricity  and  gas,  and  the  telephone  and  street  railway 
are  well  sustained.  The  water  is  supplied  from  the  Santa  Cruz  River,  and  is 
absolutely  pure. 

There  are  nine  hotels,  most  of  which  are  conducted  on  the  European  plan,  and  a 
score  of  restaurants  and  lodging  houses.  Cost  of  entertainment  at  hotels  ranges 
from  $1.50  to  $5  per  day ;  furnished  rooms  can  be  had  at  from  $5  to  $15  per  month, 
and  table  board  from  $4  to  $7  per  week. 

Several  important  industries  are  located  here,  among  which  are  the  Eagle  Flonr- 
inff  Mills— the  largest  in  the  Territory,  two  ice  factories,  machine  shop,  ore- 
reduction  works,  and  sampling  works.  There  are  also  various  classes  of  mercan- 
tile houses — 6  wholesale,  2  grocery,  5  clothing,  and  about  80  retail  stores,  3 
furniture,  2  tin,  glass,  china,  and  other  wares ;  3  drug  stores,  3  stationery,  3  jew- 
elry, 4  livery  staoles,  2  daily  and  weekly  newspapers — the  Star  and  Citizen  and 
El  Fronterizo,  a  Mexican,  17  practicing  attorneys,  11  physicians.  4  dentists,  2  pho- 
to^aphers,  four  Protestant  churches — Methodist  Episcopal,  Congregationaiist, 
Episcopalian,  Baptist — and  Catholic  ;  all  are  suppliea  with  able  pastors. 
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INVESTMENT  OPPORTUNITIES. 

Tucson  is  on  a  remarkably  sound  financial  basis.  Business  failures  during  the 
last  five  years  have  been  practically  unknown.  Many  brick  buildings  have  oeen 
built  during  the  last  year ;  scores  are  now  under  construction.  Commercial  houses 
are  steadily  increasing  in  number. 

The  ruling  price  of  money  is  from  1  to  li  per  cent  per  month  on  best  security.  A 
large  volume  of  money  could  readily  find  investment  here  on  gilt-edge  security  at 
from  6  to  8  per  cent  per  annum.  A  loan  and  savings  bank  would  be  a  safe  and 
profitable  business  as  there  is  no  tax  on  mortgages ;  the  value  of  interest  speaks 
for  itself. 

Tucson  has  2  flourishing  national  banks,  2  building  and  loan  associations — one 
with  a  capital  of  $65,000,  the  other  $25,000.  This  being  the  center  of  a  vast  stock 
country  dipping  from  this  point  is  very  large,  and  as  the  country  for  more  than 
100  miles  tributary  is  rich  in  gold,  silyer,  and  copper,  and  vast  marble  and  onyx 
beds,  the  financial  business  of  Tucson  is  very  great. 

EDUCATIONAL. 

Tucson  has  an  organized  municipal  government  with  mayor  and  city  council  and 
excellent  public  buildings;  a  public  library  which  would  do  well  for  a  city  of 
20,000  inhabitants ;  is  the  seat  of  the  Universitv  of  Arizona,  under  management 
of  which  are  the  agricultural  college,  the  school  of  mines,  and  the  United  States 
experimental  station.  It  is  favored  with  a  strong  faculty  of  17  professors,  and  at 
present  100  or  more  students.  Tuition  free,  dormitory  accommodations  and  table 
board,  $15  per  month.  The  college  equipments  are  equal  to  the  best  in  the  land. 
Families  who  come  to  spend  the  winter  here  can  allow  their  sons  and  daughters 
to  enjoy  the  advantages  of  this  institution,  while  they  are  assimilating  the  vigor- 
ous tonic  of  the  climate. 

The  public  schools  are  on  a  high  plane,  well  graded,  with  an  able  corps  of  14 
professional  teachers,  receiving  salaries  ranging  from  $60  to  $125  per  month ; 
excellent  buildings  of  modem  style  of  architecture. 

The  St.  Joseph  Academy  for  young  ladies,  under  the  management  of  the  Sisters 
of  St.  Joseph,  and  the  parochial  school  for  boys,  under  supervision  of  the  Catholic 
Church,  have  a  large  attendance. 

The  Indian  Industrial  Mission  School  under  the  auspices  of  the  Presbyterian 
Home  Mission  is  established  here  with  an  average  attendance  of  150  Indian  boys 
and  girls. 

Taking  into  consideration  the  many  natural  advantages,  our  rich  climatic 
resources,  our  vast  deposits  of  mineral,  opportunities  for  agriculture,  and  the 
stock  industry,  and  other  general  interests  tributary  to  Tucson,  no  better  field  is 
opened  for  the  profitable  and  safe  investment  in  scores  of  industries,  and  the 
development  of  wealth  resources. 

NEIGHBORING  POINTS  OF  INTEREST. 

Because  of  its  antiquity  there  are  many  places  of  interest  within  the  radius  of 
a  few  miles  of  Tucson,  notably  the  San  Xavier  Mission,  the  old  mission  church  of 
£8cala  Pura,  the  abandoned  Government  post  Fort  Lowell,  and  the  fortified  hills 
west  of  town.  By  whom  or  by  what  race  the  fortifications  were  built  is  not  known , 
but  their  lines  of  defense  are  still  plainly  visible.  Many  large  rocks,  having 
an  eastern  face,  are  covered  with  hieroglyphics  of  a  lost  race,  and  the  riddle  has 
vet  to  be  read.  For  many  miles  north  of  town,  in  the  Santa  Cruz  Valley,  are  to 
be  found  evidences  of  dead  cities.  The  plains  may  bear  no  mark  of  human  occu- 
pation, but  relics  of  the  past  are  unearthed  by  a  little  labor.  Broken  pottery, 
ornaments,  household  utensils,  implements  of  agriculture  and  war  are  common  to 
the  inquiring  mind  of  the  archaeologist.  Burial  urns,  with  their  incinerated  con- 
tents perfect  as  the  daywhen  they  were  first  consigned  to  the  earth,  are  occa- 
sionally to  be  found.  The  whole  country  is  full  or  interest,  not  only  for  the 
capitalist  and  the  home  seeker,  but  for  men  of  leisure  in  search  of  recreation  and 
the  invalid  in  quest  of  health. 

WATER  SUPPLY  AT  TUCSON. 

There  are  two  chief  sources  of  water  at  the  city  of  Tucson— one  from  the  valley 
of  the  Santa  Cruz,  the  other  the  underground  flow  from  the  Rincon  and  Catalina 
mountains.  The  Santa  Cruz  heads  in  the  mountains  south  of  the  city  and  across 
the  line,  in  Sonora,  Mexico,  and  flows  northerly  to  Tucson,  where  it  sinks  below 
the  surface  and  continues  onward  toward  the  Gila  at  or  near  Casa  Grande.    Even 
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above  Tucson  it  can  not  be  called  a  steadily  flowing  stream  above  ground.  It 
sinks  and  rises  at  intervals  and  only  in  seasons  of  flood  it  deserves  the  name  of  a 
river.  The  course  of  the  Rillito  flow  is  from  east  to  west  or  northwest,  and  this 
water  course,  like  the  Santa  Cruz,  is  dry  at  some  seasons  and  in  flood  at  others. 
But  there  is  a  well-defined  underground  flow — not  only  along  the  immediate  val- 
ley of  the  stream,  but  under  the  broad,  gravelly  mesa  which  skirts  the  Rilhto  and 
the  Catalina  and  blends  with  the  mesa  slopes  of  the  Santa  Ritas  in  the  southeast. 
The  Rillito  drainage  becomes  confluent  with  the  Santa  Cruz  a  few  miles  below 
Tucson,  from  which  point  the  flow  may  be  considered  as  one  extending  under- 
ground northerly  ana  westerly  toward  the  Gila  River.  It  mav  be  said  that 
water  can  be  obtained  by  wells  or  by  boring  at  almost  any  point  along  the  course 
of  these  streams.  The  Rillito  flow  not  only  follows  the  main  channel  or  trongh 
of  the  valley,  but  is  believed  to  extend  out  laterally  under  the  broad  mesa  south 
of  it.  The  flow  must  receive  a  considerable  accession  from  the  water  of  the 
Sabina,  which,  at  times  during  the  year,  when  the  rains  are  heavy  or  when  the 
snow  accumulates  and  melts  on  the  summit  of  the  Catalinas,  becomes  a  raging 
torrent  even  as  f ai*  down  from  the  mountain  as  the  edge  of  the  plain  or  mesa  and 
even  to  the  Rillito.  At  other  seasons,  when  the  water  supply  is  greatly  reduced, 
the  torrent  disappear  and  shrinks  back  to  the  inner  and  higher  gorges,  whare. 
however,  there  is  a  continuous  flow  during  the  entire  year,  ana  there  can  be  httle 
doubt  that  there  is  an  underground  flow  even  to  the  Rillito.  The  existence  of  an 
underground  flow  along  the  slope  of  the  mesa  north  of  Tucson,  and  upon  which  the 
University  of  Arizona  is  located,  is  made  known  by  wells.  These  wells  vary  in 
depth  from  50  to  100  feet,  depending  upon  the  rise  of  the  ground  or  surface  of  the 
mesa. 

The  well  at  the  university  is  about  100  feet  deep  and  7  feet  in  diameter.  It  is 
sunk  through  granite  "  wash,"  a  coarse  gravel,  which  alternates  with  pebbly  and 
sandy  layers,  some  of  which  are  mingled  with  red  arenaceous  clay.  The  same 
conditions  were  found  at  the  well  of  W.  P.  Blake,  on  the  same  mesa,  about  one- 
quarter  of  a  mile  west.  This  well  is  6  feet  in  diameter  and  90  feet  deep.  Water 
stands  in  it  to  a  depth  of  3  to  4  feet,  and  as  at  the  university  well  flows  in  as  fast 
as  it  is  drawn  out. 

CHEMICAL  ANALYSIS  OF  TUCSON  WATER. 

Prof.  W.  H.  Forbes,  chemist  of  the  United  States  agricultural  experiment 
station  at  the  University  of  Arizona  has  made  a  chemical  investigation  of  the 
drinking  water  of  Tucson,  the  samples  being  from  the  new  wells  for  the  supply 
of  the  city. 

Two  samples  were  taken  from  the  company's  wells.  The  first  sample  was  com- 
posed of  equal  parts  from  each  of  the  west  four  wells,  and  the  second,  in  like 
manner,  from  the  east  three  wells  in  the  company's  trench  just  south  of  town. 
The  complete  analysis  of  the  sample  from  the  west  four  wells,  from  which  it  is 
understood  the  city  supply  will  be  chiefly  drawn,  is  as  follows : 

West  four  wells  of  new  waterworks, 

[Parts  in  100,000.] 

Sodium  chloride  (common  salt) 8.95 

Sodium  sulphate  (Glauber's  salt) 16. 18 

Potassium  sulphate 74 

Calcium  sulphate  (gypsum) 1.74 

Calcium  carbonate  (tem.  hardness) 14.49 

Magnesium  carbonate 4. 07 

Iron  oxide  and  alumina 40 

SiUca • 3.10 

Total  solids  in  100,000 44.67 

NOTES. 

Organic  matter Faint  traces. 

Nitrates Traces. 

Nitrites Faint  traces. 

This  is  not  an  alkaline  water. 

The  samples  from  east  three  wells  contains:  Total  solids  in  100,000,  85.40. 
This  water  is  of  the  same  general  character  as  that  from  the  west  four  wells. 
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Organic  matter,  none ;  nitrates,  traces ;  nitrites,  faint  traces.  A  complete  san- 
itary analysis  of  these  samples  was  not  made,  for  the  reason  that  the  wells  are  at 
present  open,  improtected,  and  not  continuously  pumped,  and  are  consequently 
subjected  to  contamination  from  matter  blown  into  them  from  the  surface  of  the' 
surrounding  ground. 

It  is  interesting  to  note  that  the  salts  are  largely  of  the  nature  of  limy  hardness, 
which  is  deposited  when  the  water  is  boiled.  Calcium  sulphate,  which  is  i)artic- 
ularly  objectionable  as  the  cause  of  a  very  hard  and  refractory  boil^r  scale,  is 
also  present  in  small  amount.  Sodium  chloride  and  sodium  sulphate  are  neither 
of  them  present  in  objectionable  amounts. 

Assessed  valuation  of  property  in  Pima  County, 

Land  (48,146  acres) $163,311.00 

Improvements 95,413.00 

Land  grants  (25,888  acres) 6,472.00 

Improvements 4,500.00 

Patented  mines  (152) 59,100.00 

Improvements  on  patented  mines 18,000.00 

Improvements  on  unpatented  mines 18,100.00 

Town  and  city  lots 719,177.00 

Improvements 881, 205 .  00 

Ranee  (2,386) 23,860.00 

Work  (841) 22,037.00 

Saddle  (863) 16,025.00 

Stallions  (42) 1,560.00 

Mules  (209) 5,265.00 

Asses  (23) 115.00 

Cattle  range  (40,454) 404,540.00 

Milch  cows  (269) 4,955.00 

Bulls  (158) 3,310.00 

Sheep  (2,990) 5,980.00 

GKmts  (482) 964.00 

Swine  (339) 1,017.00 

•Railroad,  standard  gauge  (64.75  miles) 894, 417. 40 

All  other  property 537,189.00 

Total 3,376,512.40 

YUMA  COUNTY. 

County  seat,  Yuma. 

County  oj^cer«.— Supervisors,  Dr.  P.  G.  Cotter,  C.  V.  Meeden,  T.  W.  Underbill ; 

E rebate  judge,  W.  E.  Marvin;  sheriff,  John  M.  Speese;  district  attorney,  C.  L. 
trown;  treasurer,  D.  L.  DeVane;  surveyor,  W.  H.  Elliott;  recorder,  W.  E.  Mar- 
vin; clerk  board  of  supervisors,  W.  E.  Marvin. 

Yuma  County,  one  of  the  four  original  political  subdivisions  of  the  Territory 
-when  it  was  first  established  by  the  act  of  Congress  on  February  24,  1863,  as  an 
independent  commonwealth,  forms  the  extreme  southwestern  portion  of  Arizona. 
It  lies  between  32'  and  84*^  2'  north  latitude,  and  113°  20'  and  114  14'  west  longitude. 
It  is  bounded  by  Pima,  Maricopa,  and  Yavapai  counties  on  the  east,  the  Colorado 
Biver  on  the  west,  Mohave  County  on  the  north,  and  Sonora,  Mexico,  on  the 
south.  It  has  an  area  of  10,138  square  miles  (6,488,320  acres),  an  expanse  greater 
tlian  any  of  the  seven  smaller  States  of  the  union,  and  larger  than  Connecticut, 
Bl&ode  Island,  and  Delaware  combined. 

For  more  than  100  miles  it  is  crossed  from  east  to  west  by  the  Gila  River,  which 
tborouffhly  drains  the  southern  and  eastern  portions,  eventually  flowing  into  the 
Colorado  at  the  town  of  Yuma,  while  the  Colorado  washes  its  western  boundary, 
effectually  draining  the  remainder. 

The  topoCTaphical  configuration  of  the  surface  includes  a  series  of  wide  plateaus, 
rising  gradually  from  a  point  situated  at  the  southwestern  extremity,  with  an 
altitude  of  60  or  80  feet  above  sea  level  to  an  elevation  in  the  north  and  north- 
'wect  very  much  higher,  the  whole  sloping  gently  in  a  southwesterly  direction. 

These  plateaus  are  crossed  by  numerous  mountain  ranges,  especially  in  the 
northern  part,  the  ranges  being  separated  by  broad  valleys,  many  consisting  of 
excellent  lands.  The  various  mountain  systems,  though  rough  and  abrupt  in 
eli3raeter,  are  highly  mineralized,  carrying  gold  and  silver,  copper  and  lead,  iron, 
.and  other  metals  m  paying  quantities.    The  eastern  and  southern  divisions  include 
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^adually  sloping  plains,  covered  in  places  with  natural  n'asses  and  trees,  among 
the  latter  being  the  mesquite,  iron  wood,  and  palo  verde.  Here  and  there  are 
detached  hills  and  spurs  or  emptive  origin. 

All  the  country  embraced  within  tne  county  confines,  situated  north  of  the 
natural  watershed  of  the  Gila,  owing  to  the  slight  rainf^  and  few  streams  from 
which  water  can  be  taken  for  agriculture  purposes,  is  practically  worthless,  so 
far,  at  least,  as  the  feasibility  of  bringing  large  bodies  of  irrigable  land  under 
cultivation -is  concerned.  The  available  arable  region,  therefore,  is  limited  to 
broad  strips  of  country  lying  directly  north  of  the  Gila  and  east  of  the  Colorado 
River,  ana  also  hundreds  of  miles  of  splendid  lands  stretching  directly  southward 
from  Gila  River  to  the  Mexican  frontier.  Consequently,  it  is  upon  these  riyere 
that  water-storage  reservoirs  must  be  established. 

It  is  more  than  probable  that  less  is  faiown  of  the  physical  and  topographical 
peculiarities  of  Y  uma  County  than  of  any  other  county  in  the  Territory.  Accord- 
mg  to  the  map  of  the  Interior  Department,  issued  from  the  General  Land  Office 
in  1883,  it  is  shown  that  less  than  10  per  cent  of  the  total  area  was  surveyed  by 
the  Federal  authorities.  It  is  believed  that  no  further  surveys  have  been  ordered 
since  the  date  mentioned,  and  therefore  so  far  as  official  recognition  extends, 
more  than  nine-tenths  of  the  county  is  a  veritable  terra  incognita.  The  popula- 
tion numbers  3,200  souls. 

THE  VILLAGE  OF  YUMA. 

Although  the  town  of  Yiuna  is  the  second  oldest  community  in  the  Territory  of 
Arizona,  it  is  astonishing  how  little  its  resources  are  known  to  the  world  at  large 
and  how  slightly  developed  is  the  natural  wealth  of  the  county.  This  is  owing  to 
Yuma's  reputation  for  unbearable  heat,  and  partly  to  the  fact  that,  lying  next  to 
California,  it  has  been  assumed  that  the  country  has  been  thoroughly  prospected  for 
mineral  wealth,  and  prospectors  have,  in  the  main,  kept  the  traveled  highways  in 
crossing  its  territory.  As  a  matter  of  fact,  one  suffers  less  from  the  heat  here  than 
in  almost  any  of  the  settled  communities  of  the  East,  owing  to  the  dryness  of  the 
atmosphere,  and  there  is  no  healthier  climate  anywhere. 

People  labor  out  of  doors  from  the  rising  to  the  setting  of  the  sun  and  suffer  no 
\  nconvenience.  There  has  never  been  known  in  this  section  of  the  country  an 
authentic  case  of  sunstroke.  Our  climate,  taken  in  time,  never  fails  to  cure  pul- 
monary complaints  of  any  description.  Diseases  such  as  smallpox,  cholera,  etc., 
rarely  visit  us,  and  then  only  in  a  very  mild  form,  and  are  never  fatid  except 
through  the  perversity  of  the  patients.  Contrary  to  the  belief  of  the  uninformed, 
the  dry  heat  of  the  summer  months  is  especially  conducive  to  good  health  and 
exceptional  vigor,  acting  naturally  upon  the  human  system  with  the  same  effect 
as  the  artificiail  results  of  a  Turkish  bath,  purifying  and  renovating  it.  As  a  fur- 
ther matter  of  fact,  this  county  has  never  been  even  superficially  prospected,  and 
it  is  only  now  that  the  people  are  beginning  to  search  its  hills  witn  any  degree  of 
systematic  enthusiasm  lor  the  mineral  wealth  hidden  there. 

Portions  of  country  traversed  for  years  by  commonly  traveled  trails  are  develop- 
ing into  rich  storehouses  of  golden  wefdth.  New  and  rich  placers  are  being  dis- 
covered, and  shipments  of  placer  gold  from  this  point,  through  Wells,  Fargo  & 
Co.'s  Express,  are  increasing  in  value.  From  a  mining  standpoint  Yuma  County 
is  rapidly  developing,  and  yet,  as  far  as  that  industry  is  concerned,  this  section 
has  received  but  little  recognition. 

Agriculturally,  the  country  is  fast  improving.  Enterprises  that  have  lain  dor- 
mant the  last  two  years,  owing  to  the  general  financial  depression  and  consequent 
deai'th  of  money  for  investment  purposes,  are  waking  up  to  new  life  and  vigor.  A 
greater  area  of  old  farms  has  been  put  under  cultivation,  and  new  lands  have  been 
inclosed  and  new  fields  started.  Fields  of  cereals  and  alfalfa  have  been  added  to 
the  cultivated  area  on  the  Colorado  River  below  town ;  the  lands  lying  under  the 
Mohawk  and  Farmer's  canals  have  been  made  to  yield  heavy  crops  of  every  variety 
of  agricultural  products,  as  in  other  sections  of  Gila  V^ey,  and  the  gardens  of 
Yuma  have  been  added  to  and  beautified  in  fruits,  flowers,  and  shrubbery.  Alto- 
gether, we  may  feel  proud  of  our  progress. 

It  speaks  well  for  the  industry  and  pluck  of  our  people,  and  the  showing  made 
constitutes  the  best  evidence  of  the  merit  of  our  soil  and  climate  and  the  richness 
of  our  mineral  resources. 

The  Territorial  penitentiary  is  situated  at  Yuma. 

THE  CLIMATE. 

It  is  not  the  intention  to  dwell  in  detail  upon  the  sanitary  advantages  offered 
by  our  most  perfect  climate,  and  yet  a  few  words  upon  tiiis  subject  may  not  be 
inappropriate. 

l^ine  out  of  every  twelve  months  the  climate  is  simply  superb.    Three  months  are 
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warm,  but  not  excessively  so,  although  the  thermometer  ranges  far  higher  than 
would  be  conducive  to  health  or  comfort  in  any  section  of  the  East.  The  condi- 
tions, however,  are  most  dissimilar,  as  may  be  seen  by  the  following,  taken  from 
an  official  communication  of  Lieut.  W.  A.  Glassford,  of  the  United  States  Sig- 
nal Corps,  to  the  governor  of  the  Territory  of  Arizona  in  1897: 

**  A  few  words  ujwn  the  heat.  It  is  recorded  as  extreme,  yet  no  one  suffers  and 
sunstrokes  are  unknown.  This  is  usually  accounted  for  from  the  purity  and  dry- 
ness of  the  air.  Both  are  true,  but  the  dryness  is,  perhaps,  the  correct  reason. 
I  have  calculated  between  the  shade  and  sensible  temperatures  at  Yuma  during 
the  heated  hour  of  the  day.  and  it  is  about  30  \  At  New  York  or  Washington  it 
is  only  a  few  degrees  less  and  often  identical.  The  highest  shade  temperature  ever 
recorded  at  Yuma  is  118\  When  the  heat  is  at  this  point  the  sensible  temperature 
is  about  88° .  The  shade  temperature  at  New  York  being  105° ,  the  sensible  temper- 
ature is  certainly  nearly  100''.  The  difference  between  the  mean  temperature 
and  the  mean  sensible  temperature  for  July  is  over  17^  at  Yuma.  These  consid- 
erations of  the  sensible  and  shade  temperatures  will  account  for  the  absence  of 
toy  detrimental  effect  from  the  extreme  heat  of  Arizona. 

**The  air  is  dry;  the  moisture  in  the  atmosphere  is  from  25  to  80  per  cent  as 
against  75  to  85  per  cent  in  other  localities.  Every  afternoon  in  summer  there  is 
a  refreshing  breeze  from  the  Gulf  of  California  that  relieves  the  day  of  undesir- 
able heat.  It  passes  over  a  desert,  much  of  which  is  below  sea  level,  that  acts  as 
a  desiccant,  so  that  when  the  plains  of  central  Arizona  are  reached  the  air  is  dry 
to  the  last  possible  degree. 

**  There  are  neither  sunstrokes  in  summer  nor  pneumonia  in  winter;  neither 
fever  nor  malaria  live  nor  generate  in  this  section.  The  air  is  absolutely  free 
from  those  compounds  that  poison  the  system  and  bring  disease.  In  no  country 
is  there  a  greater  number  of  bright  nights  and  sunny  days.  Hundreds  afflicted 
with  lung  trouble,  after  visiting  Florida  and  southern  Cafifomia,  have  found 
relief  in  this  invigorating  climate,  where  the  pure  air  is  a  tonic  to  shattered  con- 
stitutions, a  healing  balsam  to  the  consumptive." 

The  meteorological  conditions  are  indeed  admirable  for  the  cure  of  all  rheu- 
matic, bronchial,  and  pulmonary  troubles,  as  has  been  proven  time  and  again.  In 
summer  the  rapid  evaporation  lowers  the  temperature  and  promotes  comfort, 
while  in  winter  the  mild,  equable,  and  pleasant  weather  is  delightful  and  health- 
giving  to  the  invalid. 

Concerning  the  effect  in  regard  to  early  fruit,  the  late  commissioner  of  immi- 
gration, Hon.  Cameron  H.  King,  has  this  to  say: 

•*  The  average  spring,  summer,  and  autumn  temperatures  of  Yuma  are  nearly 
9  degrees  more  than  at  Riverside,  Cal.  This  is  sufficient  to  explain  the  fact  that 
the  citrus  and  other  fruits  of  Yuma  ripen  from  a  month  to  six  weeks  earlier  than 
at  Riverside  or  other  points  in  southern  California. 

''  Yuma  has  an  earlier  and  wanner  spring.  The  trees  have  an  earlier  start,  and 
the  higher  temperature  matures  the  fruit  sooner.  It  is  evident,  since  oranges 
ripen  in  Yuma  by  the  15th  of  November  instead  of  about  the  middle  of  January* 
as  in  southern  California,  that  the  fruit  in  Arizona  can  never  be  injured  by  any 
lew  temperature  in  the  winter  season.  And  since  the  labor  of  the  tree  is  for  the 
season  practically  over  at  Yuma  before  the  winter  season  begins,  it  is  better  pre- 
pared to  stand  a  low  temperature  in  winter  than  it  could  in  California,  even  were 
the  atmosphere  as  drv  in  the  latter  State  as  in  Arizona, 

•*  It  is  known  that  Riverside  raises  better  oranges  than  the  country  around  Los 
Angeles,  and  the  reason  is  that  Riverside  escapes  the  fogs  which  hang  over  Los 
Angeles. 

*•  It  is  proper  to  observe  the  maximums  andminimums  of  temperature,  as  shown 
"by  the  Signal  Service  records,  are  of  little  practical  utility,  since  such  extremes 
may  not  last  more  than  a  second  and  may  be  the  effect  of  one  small  wave  or  rip- 
ple of  air. 

' '  The  warm  sunshine  of  the  spring,  summer,  and  autumn  days  causes  the  fruit 
in  Yuma  to  mature  early  and  gives  a  delicious  sweetness,  flavor,  and  color  to 
the  orange,  lime,  lemon,  and  other  citrus  fruits  which  they  can  not  attain  on  the 
coast  of  the  Pacific,  where  fogs  dampen  the  fruit,  mildew  is  produced,  and  dust 
coats  both  fruit  and  leaf.'' 

It  is  undeniable  that  nowhere  on  the  face  of  the  globe  can  a  spot  be  found  more 
favorable  than  this  for  the  growth  of  the  citrus  fruits. 

The  statements  of  the  commissioner  can  be  thoroughly  substantiated,  as  may 
be  seen  by  the  following,  showing  the  time  of  maturity  for  certain  products: 
Strawberries,  January  15;  apricots,  April  1;  mulberries,  April  14;  figs,  April  10; 
grapes,  June  1  to  7;  watermelons.  May  20;  peaches,  June  15;  pomegranates, 
AvLgnst;  limes,  September  5  to  10;  lemons,  September  15  to  25;  dates,  September 
1 ;  oranges,  November  15  to  December  1. 
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WATER  SUPPLY. 

The  original  source  of  water  supply  is  comprised  in  the  fall  of  rain  and  snow  in 
Arizona  and  the  States  and  Territories  north  and  northeast  of  it.  Where  the  fall 
is  greater  than  the  evaporation,  the  water  eventually  finds  its  way  to  the  rivers 
and  streams  that  drain  the  mountain  ranges  by  seepage,  percolation,  and  sur- 
face flow.  It  may  also  be  taken  from  spnngs  and  wells  fed  similarly.  Water 
occurs  in  any  portion  of  the  Gila  and  Colorado  valleys  at  a  depth  of  from  12  to  25 
feet;  but,  of  course,  the  quantity  thus  obtained  is  insufficient  for  extensive  irri- 
gation. But  the  supply  upon  which  the  settlers  are  forced  to  place  reliance  is  the 
inexhaustible  volume  that  during  high  water  passes  along  tibe  channels  of  the 
Gila  and  Colorado  rivers  to  the  sea.  The  drainage  of  much  of  Nevada,  Utah, 
Colorado,  and  all  of  Arizona  finds  lodgment  in  the  Colorado  throughout  its  1,200 
miles  of  channel.  An  admirable  feature  in  this  connection  is  the  peculiarity  of 
reaching  its  highest  dimensions  in  the  months  of  June  and  July,  the  very  time 
when  other  streams  are  low.  But  it  must  be  said  that  there  is  sufficient  at  aU 
times  to  irrigate  every  acre  of  land  under  and  tributary  to  it.  The  river  supply 
at  the  season  of  irrigation  is  greater  than  that  of  all  the  utilized  streams  of  Cal- 
if omia  combined. 

The  Gila  at  certain  annual  periods  spreads  to  close  upon  2  miles,  where  the  sur- 
face contour  so  permits,  with  an  average  depth  of  4  feet.  In  June,  July,  and 
August  for  40  miles  from  its  mouth  it  is  either  very  low  or  absolutely  dry,  although 
considerable  running  water  can  always  be  found  along  the  rock  bed.  It  happens 
frequently  that  where  reefs  of  rock  cross  the  river  the  water  comes  to  the  surface, 
only  to  disappear  again  when  the  barrier  is  nassed.  An  excellent  site  for  storing 
enormous  bodies  of  water  has  been  surveyed  oy  a  competent  engineer,  the  location 
being  in  the  Gila  Valley,  as  well  as  the  outlying  mesas  and  higher  plains,  while 
the  construction  will  not  be  attended  with  unusual  difficulties,  nor  would  the  cost 
prove  excessive  in  comparison  with  the  increased  value  of  the  lands,  large  portions 
of  which  are  worthless.  Such  works  would  effectually  obviate  the  disneartening 
effects  of  the  sinMng  of  water  to  bed  rock  in  summer,  for  the  amount  saved  dur- 
ing high  water,  that  would  have  otherwise  gone  to  waste,  would  furnish  the  means 
of  livelihood  to  a  large  population  as  against  the  present  population,  which  is  very 
meager. 

The  Colorado  and  Gila  are  considered  among  the  most  prominent  streams  of  the 
Pacific  coast,  and  afford  more  than  sufficient  irrigation  capacity  for  the  cultiva- 
tion of  the  rich  areas  included  within  the  county  lines.  The  former  drains  a 
catchment  area  of  more  than  242,000  square  miles  of  mountainous  country,  while 
the  latter  also  drains  an  immense  surface,  very  similar  topographically.  Thus,  it 
can  easily  be  seen  that  water  is  abundant. 

TRANSPORTATION. 

An  important  factor  in  connection  with  the  early  ripening  of  horticultural,  viti- 
cultural,  and  agricultural  products  is  the  question  of  easy  and  rapid  conveyance 
to  prominent  market  centers  east  and  west.  The  Southern  Pacific  Railroad,  one 
of  the  largest  transcontinental  lines  in  America,  passes  through  the  city  of  Yuma, 
runs  through  the  Gila  Valley  as  far  as  Adonde,  a  station  some  30  miles  east  of 
Yuma.  It  then  passes  upon  the  mesas  south  of  Gila  River,  the  track  extending 
upon  the  average  not  more  than  5  miles  from  the  river  until  the  countv  line  is 
reached.  Thus  is  afforded  convenient  egress  from  any  section  of  the  valley  and 
direct  communication  from  thence  to  all  parts  of  the  United  States. 

Other  railroads  have  been  surveyed  along  both  sides  of  the  river.  The  direct 
broad-gauge  line  to  San  Diego,  which  heretofore  has  been  a  matter  of  conjecture, 
will,  beyond  a  doubt,  soon  be  a  reality,  one  of  the  results  of  the  settlement  of  the 
vexed  grant  question,  mention  of  which  will  be  found  elsewhere  in  this  article. 

The  Colorado  River,  being  navigable,  affords  transportation  by  light-draft 
river  steamers,  northward  from  Yuma  to  the  Needles,  where  connection  is 
made  with  the  Santa  Fe  Pacific,  thence  on  to  the  Grand  Canyon  of  the  Colo- 
rado, and  southward  from  Yuma  to  the  Gulf  of  California.  The  Colorado  Steam 
Navigation  Company  is  now  constructing  in  Yuma  a  new  light-draft  steamer  to 
make  regular  trips  up  and  down  the  Colorado  River.  The  new  boat  is  to  be  known 
as  the  "  Cochan,"  and  since  the  recent  rich  mining  discoveries  and  the  marvelous 
irrigation  and  agricultural  developments  have  been  made  up  and  down  the  river, 
the  glory  of  the  old  steamboating  days  (when  the  supplies  for  all  Arizona  were 
boated  up  the  river)  is  expected  in  part  to  be  revived. 
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CANALS  OF  YUMA  COUNTY. 

There  are  five  lar^e  irrigation  canals  operating  in  Ynma  County  and  various 
others  are  being  projected  which  will  in  a  matter  of  time  be  built.  Canal  build- 
insr  is  comparatively  of  recent  origin  in  the  county.  A  few  years  ago  the  fetlile 
valleys  were  almost  literally  destitute  of  human  inhabitants,  while  to-day  it  is  safe 
to  say  that  every  acre  of  valley  land  along  the  line  of  the  canals  has  been  filed 
upon,  not  to  mention  considerable  mesa  land  taken  up  along  the  line  of  their  pro- 
jected extensions.  The  Mohawk  Canal  is  taken  out  of  the  Gila  River,  and  urri- 
^tes  about  40,000  acres  of  the  Mohawk  Valley,  there  being  no  shortage  of  water, 
m  all  seasons.  The  Farmer *s,  the  Ives,  and  the  American  canals  are  taken  out  of 
the  Colorado  River  below  Yuma  and  can  be  made  to  irrigate  100,000  acres  or 
more  of  the  richest  bottom  land  on  earth,  their  water  supply  oeinjc  abundant. 

The  Cibola  Canal  is  taken  out  of  the  Colorado  River  about  50  miles  above  Yuma 
and  covers  an  area  of  25,000  acres.  For  further  mention  of  the  Cibola  Valley,  see 
another  page. 

The  "  duty  "  of  water  is  not  constant,  but  varies  according  to  the  locality.  It 
should  be  explained  that  but  little  of  the  land  has  been  irrigated  earlier  than  five 
years  ago,  and  being  virgin  soil  requires  more  water  than  will  be  necessary  dur- 
ing the  coming  seasons.  For  this  reason  it  is  fair  to  assume  that  the  **  duty  "  per 
inch  will  be  materially  increased. 

It  may  be  stated  incidentally  that  by  irrigation  the  fertilization  of  land  fluctu- 
ates according  to  the  nature  and  quantity  of  the  silty  matter  deposited  upon 
it  by  the  water,  and  this,  it  is  estimated,  is  from  30  to  100  x)er  cent.  Both  Gila 
and  the  Colorado  are  especially  rich  in  such  matter,  and  therefore  the  constant 
fertilization  effected  through  the  opening  canals  renders  any  further  enrichment 
of  the  soil  superfluous,  useless,  and  unnecessary, 

SCHOOLS. 

There  are  9  public  schools  in  Yuma  County  and  1  high  school.  Twelve  teachers 
are  devoting  their  time  to  the  education  of  over  600  scholars.  The  average 
school  term  is  seven  months.  The  high  school  in  the  Yuma  district  is  presided 
over  by  a  thoroughly  competent  professor,  and  the  graded  schools  of  this  district 
require  the  services  of  4  teachers.  The  Catholics  nave  also  a  parochial  school, 
presided  over  by  the  Sisters  of  St.  Joseph.    It  is  in  a  prosperous  condition. 

NEWSPAPERS. 

There  are  2  weekly  newspapers  published  in  the  county — the  Arizona  Sentinel 
and  the  Yuma  Sun.    Both  papers  are  published  in  the  village  of  Yuma. 

CHURCHES. 

There  are  two  regularly  organized  churches  in  the  county,  viz,  the  Roman 
Catholic  and  the  Methodist.  These  are  in  a  flourishing  condition  and  are  well 
attended. 

RIVERS. 

The  GUa. — The  Gila  River,  though  second  in  size  to  its  mighty  rival,  the  Colo- 
rado, is  destined,  for  the  present  at  least,  to  figure  far  more  prominently  in  the 
aolution  of  the  problem  of  redeeming  and  making  valuable  to  the  husbandmen 
t;lie  immense  bodies  of  hitherto  arid  and  valueless  land  tributary  to  it. 

The  Gila  drains  a  vast  temtory.  Rising  in  the  western  part  of  New  Mexico  it 
flows  in  nearly  a  westerly  direction  through  the  entire  Territory  of  Arizona.  Its 
northern  and  eastern  souices  aie  among  mountains  covered  for  several  months  in 
tli^  year  with  snow  of  varying  depths,  the  melting  of  which,  added  to  the  many 
xxatural  springs  emptying  into  it  at  different  points,  forms  a  considerable  river 
long  before  it  passes  through  Graham  County.  It  enters  the  Gila  Valley  some  few 
jooiles  above  Florence:  thence  for  nearly  300  miles  it  winds  through  the  now 
famous  Gila  Valley,  eventually  merging  into  the  larger  stream  at  the  \illage  of 
Yuma.  The  total  length  of  the  river  is  650  miles.  Sefore  reaching  the  eastern 
"l>oundary  of  Yuma  County  it  is  fed  by  numerous  rivers,  among  the  most  impor- 
ti^nt  being  the  San  Pedro,  a  stream  rising  near  the  line  between  Sonora,  Mexico, 
t^nd  Arizona. 

Another  noble  tributary  is  the  Siilt  River,  in  itself  a  large  stream,  having  its 
Im«*ad  waters  in  the  White  Mountains.  It  enters  the  Gila  some  distance  below 
X^henix.  An  important  adjunct  toward  increasing  the  volume  of  the  Salt  is  the 
ji^^ai'j' rainfall  about  Prescott,  amounting  during  the  last  ten  years  to  an  average 
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of  15.18  inches  annually.  Other  rivers,  like  the  Agua  Fria,  Hassayampa.  and  the 
Santa  Cruz,  bring  down  further  supplies  drained  from  the  heavily  timbered 
mountain  regions  traversed  by  them  in  the  north  and  from  the  mountainous 
regions  of  the  south. 

Thus,  the  major  portion  of  the  year  the  Gila  carries  a  large  stream,  more  than 
sufficient,  in  fact,  to  irrigate  a  domain  princely  in  extent.  None  of  the  rivers  so 
far  touched  upon,  however,  are  navigable. 

THE  COLORADO. 

The  Colorado  River  is  formed  by  the  union  of  the  Green  and  Grand  rivers.  The 
former  rises  in  Wyoming,  the  latter  in  Colorado.  From  their  junction  the  stream 
takes  the  name  of  the  Colorado,  and  following  a  generally  southerly  course  flows 
into  the  Gulf  of  California.  The  entire  length,  including  tributaries,  is  over  1,200 
miles.  It  flows,  during  the  low- water  period,  at  a  rate  not  exceeding  4  miles  an 
hour,  although,  of  course,  the  speed  is  very  much  greater  when  the  river  is  high. 
Among  the  principal  feeders  are  the  Rio  San  Juan,  the  Colorado  Chiquito,  the  Bill 
Williams  Fork,  and  finally,  as  already  explained,  the  Gila. 

The  Colorado  constitutes  the  entire  western  boundary  of  Yuma  County,  its  total 
length  between  the  Sonora  line  and  the  Bill  Williams  Fork — the  latter  forming  its 
northern  boundary,  separating,  as  it  does,  the  counties  of  Yuma  and  Mohave— 
being  about  235  miles.  It  is  navigable  for  nearly  650  miles  from  the  Gulf  of  Cali- 
fornia to  the  Virgin  River  by  steamers  regularly  registered  and  licensed.  The 
river  is  capable  of  affording  at  all  periods  an  almost  incredible  amount  of  water 
for  irrigation  purposes,  sufficient,  in  fact,  to  bring  hundreds  of  square  miles  of 
fertile  lands  on  each  side  of  the  river  under  cultivation,  and  thus  provide  support 
for  an  enormous  population. 

LANDS  AND  SOILS. 

Within  the  limits  of  Yuma  County  there  are  large  aggregations  of  Government 
land.  The  majority  of  the  most  favorably  situated  in  the  valleys  were  the  first 
taken,  the  early  pioneers  occupying  the  tracts  nearest  the  rivers,  for  the  reason 
that  they  could  be  more  cheaply  irrigated.  The  mesas  are  for  the  most  part  unoc- 
cupied, although  they  comprise  much  of  the  most  desirable  land,  such  especially 
as  are  adapted  to  the  growth  of  the  citrus  and  other  semitropical  fruits.  Water 
can  not  be  easily  brought  upon  them  on  account  of  their  elevation  above  the 
river  bed.  Canals  capable  of  carrying  sufficient  water  for  irrigation  would  entail 
comparatively  heavy  expense,  because  many  miles  must  necessarly  be  constructed 
before  the  water  can  be  brought  to  the  surface.  Such  outlay  would  prove  too 
expensive  for  the  slender  resources  of  the  average  settler,  and  so,  as  matters  stand, 
they  lie  idle  under  the  rays  of  a  semitropical  sun,  untouched  by  the  spade  and 
plow.  This  condition  of  things,  however,  can  not  long  continue.  Neither  phys- 
ical nor  topographical  difficulties  exist  that  can  not  be  surmounted  by  the  exjMendi- 
ture  of  a  reasonable  amoimt  of  capital. 

It  may  be  safely  assumed,  in  view  of  what  has  just  been  said,  that  the  large 
bodies  of  available  agricultural  land  are  confined  to  the  valleys  of  the  Gila  and 
Colorado,  and  also  to  the  comparatively  level  plains  stretching  rrom  the  Gila  River 
to  the  Mexican  line. 

THE  GILA  VALLEY. 

The  Gila  Valley  extends  from  the  Gila  Canyon,  near  the  junction  of  the  San 
Pedro  River,  westerly  to  the  e^st  bank  of  the  Colorado,  a  distance  of  slightly 
exceeding  250  miles.  That  portion  of  it  situated  in  the  county  of  Yuma,  known 
as  the  Lower  Gila  Valley,  is  about  100  miles  long  and  from  2  to  10  miles  wide,  all 
of  which  is  susceptible  of  profitable  cultivation.  The  river  from  which  it  takes 
its  name  cuts  the  valley  in  two.  Its  watershed  extends  some  30  miles  north  and 
upward  of  50  miles  south  of  its  channel,  the  land  from  either  extreme  inclining 
more  or  less  rapidly  toward  the  stream.  The  Gila  traverses  a  marvelously  fertile 
country,  very  great  in  extent,  and  splendidly  adapted  to  the  cultivation  of  nearly 
all  the  products  of  the  temperate  and  semitropic  zones,  besides  many  of  the  fruits 
common  in  the  tropics.  Nor  is  this  longer  a  matter  of  idle  speculation,  for  flour- 
ishing ranches  in  various  portions  of  the  valley,  drawing  water  from  several 
important  canals,  amply  demonstrate  the  magnificent  results  that  will  ensue 
should  the  water  supply  be  rendered  permanent,  equable,  and  adequate  through 
appropriate  storage  systems. 

The  following,  taken  from  that  excellent  work.  The  Handbook  to  Arizona,  by 
R.  J.  Hinton,  alluding  to  the  valley  in  question,  is  interesting  and  accurate: 

"  This  consists  of  a  Droad  expanse  of  tillable  valley  land,' sometimes  overflowed 
by  the  river,  which  is  at  times  *  mighty  uncertain,'  and  a  steep  range  of  volcanic 
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hills  comings  close  to  the  highways,  for  a  dozen  miles  or  so,  hot,  heavy,  sandv.  It 
is  hardly  fair  to  say  sandy  as  it  is  really  a  friable  allu\-ial  soil  of  grayish  hue 
and  loose  texture.  Several  ranches  are  passed,  showing  that  the  Gila  bottom  is 
cultivated.  With  inigation,  every  square  mile  of  the  Gila  Valley  is  capable  of 
producing  prolific  crops  of  grains  ana  semitropical  fruits,  as  well  as  cotton  and 
sugar  in  great  abundance.  The  river  is  able  to  furnish  all  the  water  needed  and 
a  good  deal  more.  It  would  take  no  very  great  skill  in  engineering,  and  not  a 
very  large  sum  of  money  either,  to  construct  resei'voirs  or  lakes  in  which  to 
receive  and  store  the  overaow.  There  are  natural  basins  or  dry  lakes  into  which, 
by  simple  means,  the  water  could  be  conveyed." 

The  lands  situated  in  and  about  the  Gila  Valley  may  conveniently  be  classified 
as  follows:  (1)  The  bottom  or  overflow  lands;  (2)  slightlj;  higher  valleys,  lands 
subject  to  no  overflow ;  (3)  mesas  or  sloping  uplands ;  (4)  high  but  comparatively 
level  plains  ;  (5)  mountains. 

THE  BOTTOM   AND  HIGHER  LANDS. 

The  bottom  lands,  as  well  as  those  slie:htly  higher,  stretch  along  either  side  of  the 
Gila  and  Colorado  rivers  for  varying  distances  north  and  south,  until  they  meet 
the  more  elevated  mesas  which  lise  from  the  valley.  The  bottoms  lie  directly 
along  the  river  and  are  subject  to  inundation  annually.  Immediately  following 
the  subsidence  of  the  waters  the  local  Indians  were  in  former  times  accustomed 
to  plant  com,  pumpkins,  melons,  and  other  vegetables.  These  spring  into  matu- 
rity with  startling  rapidity,  rarely  failing  to  yield  bountifully  without  additional 
irrigation.  The  custom  is  occasionally  followed  by  resident  farmers  to  this  day, 
with  excellent  results,  although  but  a  single  crop  can  be  harvested.  These  bot- 
toms form  perhaps  25  per  cent  of  the  valley  lands,  and  may  without  difficulty  be 
secured  from  further  invasion  by  a  system  of  dikes  and  levees,  if  deemed  neces- 
sary or  desirable.  The  soil  throughout  the  valley  is  a  rich  brownish  yellow  sandy 
loam,  generous,  mellow,  porous,  with  a  depth  ranging  from  6  to  20  feet,  the  whole 
resting  upon  underlying  strata  of  p'avel  and  sand  that  readily  carry  from  the 
surface  such  excess  of  water  as  might  otherwise  prove  injurious  to  seeds  and 
Rowing  plants. 

Concerning  the  geological  formation  of  these  lands,  the  following  from  the 
report  of  the  citizens'  executive  committee  is  sufficiently  comprehensive: 

"  There  is  unmistakable  geologic  evidence  that  all  this  land  during  some  pre- 
liistoric  period  was  covered  with  water,  constituting  in  fact  an  enormous  lake, 
the  surfaces  rising  in  places  to  the  upper  portion  of  the  outskirting  mesas.  The 
soil  lying  at  the  bottom  was  made  by  the  washing  and  erosion  of  the  surrounding 
mountains.  The  soda  from  the  decomposed  vegetation,  the  magnesia  and  lime 
from  the  magnesium-lime  formations,  and  the  potash  from  the  decomposing 
.panite  rocks  were  carried  with  unceasing  regularity  year  by  year,  until  deposited 
in  the  bottom.  Eventually  upon  the  disappearance  of  the  lake,  the  rich  fei-tile 
Alluvium,  than  which  there  is  none  better,  was  left  to  reward  the  efforts  of  the 
modem  husbandmen.  But  nature,  not  yet  satisfied  with  her  handiwork,  directed 
the  accumulation  of  the  detritus  washed  from  the  distant  mountainous  region. 
As  a  result,  the  soil  is  extremely  rich  in  the  elements  best  adapted  to  thorough 
fertilization,  for  it  contains  a  certain  amount  of  organic  matter  which,  on  decom- 
p»osing,  further  enhances  its  agiicultural  value.  By  constant  overflow  and  change 
of  channel  the  deposits  are  evenly  distributed  over  considerable  areas,  the  process 
continuing  through  centuries.  These  soils  are  further  enriched  by  decomposed 
organic  contributions,  including  the  sandstones,  marls,  limestones,  shales,  etc. 
Besides  the  inj^redients  mentioned,  a  chemical  analysis  shows  that  iron,  ammonia, 
and  phosphoric  acid  enter  into  its  composition  in  the  proportions  best  adapted  to 
Add  to  its  productive  Qualities.  The  extremes  of  temperature  are  somewhat 
.greater  than  on  the  highlands,  but  there  is  also  more  moisture. 

**  The  bottom  lands  are  so  easily  cultivated  that  it  is  not  uncommon,  after  clear- 
ing the  surface  from  the  brush  and  stubble,  to  pass  over  the  ground  with  an 
ordinary  cultivator  a  single  time,  afterwards  sowing  to  grain  and  grass.  In  three 
or  four  months  large  crops  are  harvested,  the  sqil  meanwhile  being  entirely  inno- 
cent of  the  plow.  All  plants  seem  to  grow  rapidly,  maturing  remarkably  early. 
Judications  of  ancient  ditches  are  apparent  throughout  the  valley,  showing  plainly 
the  existence  of  irrigation  works  oy  the  ancient  Aztecs.  Curiously  enough,  in 
certain  instances,  the  identical  routes  of  these  long  extinct  people  have  been  fol- 
lowed for  considerable  distances  by  their  modem  successoi-s." 

THE  MESAS. 

The  meeas  are  warmer  and  better  adapted  to  the  cultivation  of  citrus  fruits. 
The  soU  is  also  somewhat  different,  being  of  a  reddish  color,  loose  enough  to  receive 
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water  without  causing  the  ground  to  bake,  and,while  of  a  loamy  nature,  is  more 
sandy  or  gravelly.  It  is  in  addition  lighter,  but  therefore  better  adapted  for  the 
raising  of  figs,  the  olive,  and  the  various  kinds  of  wine  crapes.  Indeed,  it  has  been 
asserted  by  several  of  the  experienced  wine  growers  of  California  that  these  very 
mesas  are  better  calculated  lor  the  production  of  the  true  port  and  sherry  grapes 
than  any  other  of  the  lands  within  the  borders  of  their  own  grand  State.  It  is 
claimed  that  wine  can  be  made  possessing  great  preserving  qualities,  such  as 
would  allow  improvement  year  by  year  instead  of  deterioration.  These  lands  are 
greater  in  area  than  those  directly  upon  the  river,  and  almost  imperceptibly  slope 
away  from  the  distant  mountains.  The  drainage  is  admirable,  not  too  excessive, 
and  just  sufficient  to  carry  off  surplus  water.  Vegetables,  grasses,  grains,  sugar 
beets,  cane,  cotton,  and  in  truth  almost  everything  can  be  successfuUy  raised. 

HIGH  PLAINS. 

These  include  extensive  bodies  of  land  connecting  with  the  mesas  along  the 
south  side  of  the  Gila  River  Valley.  So  gradual  is  the  slope  that  they  hardly 
deviate  from  the  horizontal.  At  the  highest  points  southward  they  gently  incline 
toward  the  Mexican  line,  the  slope  in  this  case  being  directly  opposite  to  that 
along  ite  northern  bank.  In  the  latter  instance  it  is  first  toward  the  mesas,  and 
from  thence  indirectly  to  the  river.  The  soil  is  very  similar  to  that  of  the  mesas, 
the  two  classes  exhibiting  common  characteristics.  Like  the  mesas,  these  plains 
are  susceptible  of  the  highest  cultivation,  providing  always  that  ample  irrigation 
facilities  are  afforded.  Here  and  there  they  are  crossed  arbitrarily  oy  mountain 
ranges,  which  do  not  all  tend  in  the  same  direction,  but  they  present  no  impor- 
tant engineering  obstacles  to  the  canal  builder. 

The  wonderful  fertility  of  the  bottoms  and  other  valley  lands,  as  well  as  the 
mesas  and  plains,  is  established  beyond  denial  by  actual  experiment.  Neither  is 
the  soil  likely  to  degenerate  in  the  future,  for,  in  answer  to  the  question,  **  Will  it 
last?"  O.  D.  Wheeler,  D.D.,LL.D.,  a  recognized  expert  in  such  matters  upon  the 
Pacific  coast,  says : 

**  To  this  query  the  answer  in  general  is,  the  longer  lands  are  properly  cultivated 
and  properly  fertilized  the  stronger  and  more  productive  they  become.  While  the 
mountams  surrounding  the  valley  continue  to  disintegrate  under  the  operation  of 
the  elements,  and  while  the  detritus  thus  eliminated  continues  under  the  laws  of 
gravitation  to  descend  and  work  its  way  over  the  plains,  so  long  will  there  be  per- 
ennial additions  to  the  amount  of  producing  element  in  a  state  of  refinement  and 
assimilation.  And  so  long  as  the  water  flowing  from  these  mountains,  holding  in 
solution  the  debris  which  always  in  some  degree  is  spread  upon  the  land  in  imga- 
tion,  so  long  will  the  fertilizing  properties  of  the  soil  continue  to  receive  additions 
and  its  fecundic  power  continue  to  be  increased;  and  so  long, as  the  water  con- 
taining more  or  less  of  salts  and  ammoniacal  compounds,  as  all  water  does,  is 
used  for  irrigating,  purposes  and  so  long  as  the  process  of  cultivation  continues 
to  throw  up  the  soil,  exposing  it  to  the  indispensable  and  ever  fructifying  influence 
of  the  atmosphere,  so  long  will  the  soil  continue  to  be  refreshed  and  invigorated 
and  prepared  to  give  large  rewards  to  the  labor  of  the  husbandman." 

THE  VALLEYS  OF  THE  COLORADO. 

Concerning  these  we  print  the  following,  taken  from  the  report  of  the  citizen's 
committee  ot  Yuma  County,  which  report  has  already  been  referred  to : 

•'  Several  miles  above  Yuma,  in  the  neighborhood  of  Explorer's  Pass,  mear  the 
Purple  Hills,  the  great  Colorado  River  Valley  proper  commences.  From  this 
point  northerly  the  river  is  shut  in  by  cliffs  which,  with  intervening  mountain 
systems,  absolutely  preclude  the  possibility  of  canal  construction.  Passing 
southward,  the  cliffs  are  seen  to  gradually  disappear  until  they  become  merged  in 
the  low  bottom  lands.  The  bottom  meanwhile  widens  with  every  mile  until  the 
Gulf  of  California  is  reached.  There  are  large  quantities  of  land  which  could  be 
made  productive  were  irrigation  practicable.  These  are  generally  fertile  bottoms 
inclining  toward  the  river  and  .covered  in  spots  with  dense  underCTOwth  and 
Cottonwood  and  mestjuite  trees.  Considerable  of  the  valley  is  raised  above  the 
river  as  much  as  100  feet,  and  to  this  height  water  must  be  brought,  as  the  bo^ 
toms  are  during  certain  months  completely  overflowed  by  the  waters  of  the  * 
swollen  streams.  The  soil  is  extraordinarily  rich  and  particularly  adapted  to  the 
cultivation  of  sugar,  rice,  and  all  the  textile  plants,  in  addition  to  an  extended 
list  of  tropical,  t^emitropical,  and  temperate  products.  According  to  a  careful 
chemical  analysis,  the  fertilizing  mud  carried  by  the  Colorado  closely  resembles 
that  of  the  waters  of  the  Nile,  while  its  volume  at  low  water  has  been  estimated 
by  competent  authority  as  sufficient  to  easily  irrigate  more  than  1,750,000  acres.'* 
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The  lands  of  the  lower  Colorado  River  Valley  have  not  been  developed  very 
extensively,  owing  to  the  litigation  over  what  is  known  as  the  Algodones  land 

S-ant,  which  has  been  in  the  courts  for  the  last  decade.    The  vexed  question  has 
tely  been  settled  by  the  Supreme  Court. 

YUMA  HEIGHTS. 

One  of  the  most  promising  developments  in  the  vicinity  of  Yuma  is  that  of  the 
Tuma  Heights  fruit  ranch  of  the  Yuma  Ldcht  and  Water  Company,  located  on 
the  almost  frostless  mesa  lands  adjoining  the  town  on  the  south,  who  have  130 
acres  planted  to  oranges,  lemons,  grape  fruit,  limes,  bananas,  cocoa  nuts,  dates, 
apricots,  plums,  prunes,  blackberries,  and  strawberries,  all  of  which  are  making 
a  truly  tropical  growth.  Strawberries  bear  practically  all  the  year  round,  while 
the  other  fruits  have  their  regular  season  for  ripening.  Apricots  ripen  about 
April  12,  and  the  Sweetwater  variety  of  grapes  on  June  1,  when  watermelons 
are  also  ripe.  Melons  are  shipped  in  carload  lots  to  imints  from  Tucson,  Ariz.,  to 
San  Francisco,  Cal.,  there  being  no  competing  melons  between  these  points. 
Apricots  and  grapes  are  shipped  all  over  California,  Arizona,  New  Mexico,  Texas, 
and  Colorado,  no  section  in  the  above-named  States  producing  such  early  fruits. 

Of  all  the  above-named  varities  of  fruit,  the  orange,  lemon,  and  lime  seem  the 
most  at  home  in  this  hot,  dry  climate.  Scale  is  unknown,  and  will  probably 
never  thrive  in  the  vicinity  of  Yuma,  where  a  fog  or  dew  is  a  curiosity. 

The  soil  of  the  mesa  lands  above  referred  to  was  a  very  sandy  loam  when  the 
ranch  was  started  less  than  four  years  ago,  but  during  that  time  the  muddy  water 
of  the  Colorado  River,  which  is  pumped  to  the  heights  by  a  powerful  steam  pump 
on  the  bank  of  the  river  in  the  town  of  Yuma,  has  changed  it  to  a  rich,  sandy 
loam — an  ideal  fruit  soil,  which  is  improving  every  year.  The  fertilizing  ele- 
ments in  the  water  used  on  each  acre  or  land  are  worth  fully  $12  per  year — a  sum 
almost  sufficient  to  pay  for  pumping  the  water  80  feet  higher  with  which  to 
irrigate. 

Ofrange  avenue  connects  the  fruit  ranch  with  the  town  of  Yuma,  and  it  is  kept 
in  fine  condition.  It  is  an  ideal  driving  or  bicycle  road,  and  is  much  made  use  of 
by  visitors  and  residents  of  Yuma.  Orange  and  pepper  treeft  are  used  for  shade 
and  ornament,  and  beautiful  residences  are  being  bunt  on  the  avenue. 

THE  CIBOLA  VALLEY. 

Among  the  recent  enterprises  and  developments  in  this  county  is  the  construc- 
tion and  operation  of  the  Cibola  Canal.  Cibola  Valley — so  called  by  the  original 
projectors  of  the  enterprise,  after  the  name  of  the  Zuni  villages  of  the  sixteenth 
century — contains  25,000  acres  of  as  fertile,  irrigable  land  as  there  is  under  the  sun; 
5,000  acres  susceptible  to  annual  overflow  from  the  silt-laden  Colorado,  and  5,000 
acres  too  high  to  be  watered  by  gravity,  making  35.000  acres  in  all,  the  major  por- 
tion of  which  is  now  beginning  to  blossom  as  the  rose. 

A  colony  of  California  agriculturists  have  recently  become  interested  in  the 
Cibola  Valley,  and  have  commenced  the  work  of  building  homes  there.  They 
will  plant  beet  fields,  orange  groves,  vineyards,  and  orchards  of  deciduous  fruits. 

This  land  lies,  as  the  crow  flies,  50  miles  north  of  Yuma,  86  by  river  or  wagon 
road,  on  the  Arizona  side,  and  60  by  the  more  direct  route  to  Picacho  on  the 
California  side,  and  from  thence  on  the  Arizona  side  to  the  valley.  The  land 
is  fertile  beyond  comparison  with  any  but  the  land  of  the  Colorado  River,  and 
will  bountirnlly  yield  of  any  crops  suited  to  the  climate  of  Yuma  County,  includ- 
inflf  aU  of  those  of  the  south  temperate  zone,  and  many  of  those  of  the  semi  tropic 
belt.  For  agricultural  purposes  the  section  is  unsurpassed,  for  the  cereal  and  hay 
crops,  wheat,  oats,  batiey,  corn,  sorghum,  alfalfa,  etc.,  are  here  in  their  element. 

A  little  more  than  two  years  ago  the  preliminary  survey  was  made  and  the  feasi- 
bility of  the  proposition  demonstrated.  Since  then  the  details  have  been  perfected; 
men  seeking  location  and  profitable,  safe  investment  have  interested  themselves 
and  assisted  in  the  proi)osition.  The  canal  is  16  miles  in  length,  12  feet  wide  at 
the  bottom,  and  4  reet  in  depth  after  it  gets  out  on  to  the  land.  A  heading  has 
been  secured  where  quicksand  does  not  trouble,  and  one  of  the  greatest  obstacles 
to  taking  out  gravity  canals  from  the  Colorado  is  avoided.  The  headgate  has 
already  stood  the  test  of  the  high  water. 

The  climate  of  Cibola  Valley  is  all  that  can  be  said  of  the  section  immedi- 
ately surrounding  Yuma.  The  world's  peerless  climate  for  nine  months  in  the 
year,  it  is  not  dangerously  warm  in  the  summer.  The  diyness  of  the  atmosphere 
renders  sunstroke  unheard  of.  Small  game  is  in  abundance,  while  the  lagunas 
during  the  cooler  months  teem  \vith  ducks  and  geese,  and  the  hills  adjacent  con- 
tain deer  and  mountain  sheep. 
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MINES  AND  MINING. 

There  is  no  section  of  the  United  States,  or  probably  of  the  earth,  more  rich  in 
mineral  wealth  than  the  county  of  Yuma.  All  the  country  north,  east,  and  south 
of  Yuma  lies  directly  within  the  main  gold  belt  that  commences  in  Alaska  and 
ends  in  Mexico. 

From  the  San  Bernardino  Mountains  in  California  to  the  Sonora  boundary  hne 
the  mountains  and  hills  are  exceptionally  rich  in  the  precious  metal,  as  though 
demonstrating  the  theory  often  advanced  that  the  richest  gold  mines  are  found 
bordering  the  beds  of  extinct  oceans.  The  great  Colorado  Desert  was  once  an 
inland  sea.  cut  oflf  centuries  and  perhaps  ages  ago  from  the  main  ocean,  leaving 
its  waters  to  evaporate  in  this  intense  heat.  Throughout  all  the  country  border- 
ing the  desert,  including  this  section,  rich  mines  are  being  discovered,  and  some 
of  recent  location  are  already  producing  profits.  In  this  neighborhood  claims 
exceedingly  rich  are  being  located,  and  all  signs  portend  a  great  mining  boom  for 
this  county.  It  seems  wonderful  to  believe  that  all  this  mineral  wealth  has  been 
lying  at  our  very  doors  for  so  many  years  without  a  taker ;  but  the  tendency  of 
prospectors  is  to  go  a  long  distance  off  into  strange  lands,  rather  than  to  seek  for 
mines  in  a  county  as  old  as  Yuma  and  so  accessible.  The  greater  the  distance, 
the  hardship,  and  the  danger  the  greater  the  fascination  for  the  prospector. 
Distance  seems  indeed  to  *'lend  enchantment.'' 

So  it  is  that  this  county  is  almost  a  virgin  field  for  the  mine  hunter,  and  now, 
with  a  few  hundreds  searching  in  its  mountains,  its  mineral  secrets  are  still  in 
effect  secrets,  for  thousands  upon  thousands  might  be  wandering  through  the 
rock-ribbed  fastnesses  of  our  mountain  ranges  and  their  presence  be  unknown 
almost,  so  vast  is  the  extent  of  the  county. 

La  Fortuna  mine,  near  Yuma,  has  largely  added  to  the  list  of  valuable  gold 
properties  in  the  Territory.  It  is  also  a  prominent  example  of  the  fact  that  the 
gold-bearing  regions  of  Arizona  have  been  gi'eatly  neglected  and  not  well  pros- 
pected nor  developed. 

The  mines  and  mill  of  this  company  are  situated  about  30  miles  southeast  of 
Yuma,  in  Yuma  County.  It  is  in  a  region  without  a  natural  supply  of  water,  but 
capital  and  skill  have  remedied  this  defect  by  pumping  water  from  the  Gila  River 
at  a  point  12  miles  north  of  the  mine.  A  large  and  powerful  pump,  requiring  100 
horsepower,  is  placed  at  the  river  and  the  water  is  forced  through  a  4r-inch  pipe 
to  the  mill  at  the  mine,  overcoming  an  elevation  of  750  feet.  The  diflacultjp'  of 
working  a  mine  and  mill  without  water  is  thus  overcome  and  the  supply  is  unfail- 
ing. A  100-ton  cyanide  plant  has  recently  been  installed,  making  the  average 
output  of  the  mine  about  $60,000  per  month.  There  are  also  upon  this  property, 
and  within  less  than  2,000  feet  of  the  Fortuna,  four  other  distinct  and  well-defined 
ledges,  one  10  inches  wide,  one  2  feet  wide,  one  4  feet  wide,  and  one  averaging  12 
feet  wide.  The  assay  value  of  the  ores  from  these  ledges  averages,  respectively, 
$20.  $25,  $8,  and  $12  per  ton.  The  several  shafts  or  pits  sunk  on  these  ledges 
amount  in  all  to  about  375  feet  and  the  drifting  to  320  feet.  All  this  drifting  and 
sinking  is  on  ore,  and  from  the  prospects  it  would  appear  that  these  ledges  will 
develop  into  extensive  and  valuable  mines,  comparable  with  the  Fortuna.  Work 
is  progressing  upon  all. 

Thus  in  a  few  short  months  this  place  (Fortuna)  has  developed  from  a  desert 
and  wilderness  into  a  prosperous  and  growing  camp,  and  intelligent  and  legitimate 
mining,  with  sufficient  capital,  is  ha>ing  its  golden  reward. 

The  King  of  Arizona  gold  mine  is  a  recent  discovery,  and  vast  preparations 
are  going  forward  to  work  the  mine  on  an  extensive  scale.  The  richness  of  the 
mine  is  fabulous,  the  ore  having  assayed  as  high  as  $3,200  per  ton.  Owing  to  a 
scarcity  of  water  this  mine  has  not  been  worked  before  now,  but  an  abundance 
of  water  has  recently  been  discovered  at  a  depth  of  400  ^t  about  4  miles  from 
the  mine.  There  is  80  feet  of  water  in  the  well  and  it  is  now  being  pumped  u^)  to 
the  mine.  A  crushing  mill,  a  cyanide  plant,  and  much  other  modem  mining 
machinery  is  being  installed.  The  discovery  oif  water  near  the  mine  will  accentu- 
ate prospecting  in  the  district,  which  is  computed  to  be  one  of  the  richest  in  the 
world. 

The  Castle  Dome  lead  mines  are  being  worked  successfully  and  new  machinery 
has  lately  been  installed  there.  New  developments  and  discoveries  are  constantly 
being  made  in  the  Copi)er  Mountain  district.  New  locations  are  being  made  in 
every  portion  of  the  county,  and  the  mining  outlook  was  never  brighter. 

PRODUCTS. 

Fruit  culture  has  so  far  been  prosecuted  upon  a  somewhat  limited  scale,  but 
enough  has  been  learned  from  experimental  t^sts  to  demonstrate  the  positive 
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feasibility  of  not  only  producing  an  excellent  quality  of  the  most  profitable  fruits, 
but  also  the  abilitv  to  raise  them  for  market  from  three  to  six  weeks  earlier  than 
any  section  of  Calif  omia. 

Concerning  the  various  products  of  the  county,  we  quote  again  from  the  report 
of  the  citizens'  committee : 

**  The  orange,  lemon,  and  lime  finding  soils  and  climate  congenial,  yield  in  abun- 
dance large,  clean-skinned,  and  exceedingly  luscious  fruits.  They  color  hand- 
somely, contain  the  requisite  acidity  and  sweetness,  and  are  very  juicy.  The  fig 
and  pomegranate  offer  a  character  of  fruit  that  almost  stamp  them  as  indigenous. 
The  latter  is  not  yet  recognized  to  any  great  extent,  but  it  will  certainly  oecome 
an  important  factor  in  arboriculture  when  its  economic  qualities  are  better  known. 
As  to  the  fig,  the  most  desirable  variety  has  yet  to  be  determined.  The  true 
White  Smyrna  would  probably  prove  the  best,  and  that  its  yield  would  be  prodi- 
gious goes  without  saying,  for  the  trees  will  bear  three  crops  annually.  This 
assertion  is  based  upon  actual  productive  results  of  the  Mediterranean  white  fig 
that  is  toiown  not  to  be  the  true  Smyrna. 

**  The  gra,ye  seizes  ujmn  what  is  proffered  to  it,  and  becomes  hardy,  thrifty,  and 
adaptable.  The  choice  naturally  inclines  to  the  earliest  for  table  purposes.  What 
those  varieties  should  be  is  in  process  of  experiment  upon  a  scale  that  will  soon 
solve  the  question,  but  it  may  be  said  that  all  kinds  mature  from  three  to  four 
weeks  before  they  do  in  California.  They  attain  great  size,  cluster  tightly  in 
bunches,  are  firm  and  highly  colored,  and  possess  exquisite  flavor. 

**  Heavy  wines  and  brandies  of  an  excellent  character  can  be  made ;  but  with 
light  wines  the  reverse  is  true,  for  everything  apparently  goes  to  saccharine. 
For  ripening  wines  the  climatic  conditions  are  admirable.  A  quantity  of  common 
white  wine,  costing  45  cents  -per  gallon,  was  brought  here  from  California  by 
water  years  ago,  and  being  found  unsaleable,  was  placed  in  cellars  and  its  history 
{dmost  forgotten.  Nine  years  later  the  wine  was  brought  to  light,  when  it  was 
discovered  that  it  resembled  a  brown  sherry,  rich  in  bouquet,  smooth  as  oil,  and 
delicious  to  the  taste.  It  was  carefully  drawn  from  the  casks,  bottled,  and  sold  at 
$2.50per  bottle. 

**  The  olive  grows  luxuriantly,  and  will  in  the  future  become  a  most  profitable 
investment.  Whatever  its  characteristics  are  elsewhere,  here  it  requires  water 
and  cultivation — the  more  water  the  better.  The  mulberry  matures  rapidlv,  and 
-when  firmly  rooted  vigorously  withstands  great  heat  and  lack  of  water.  It  pro- 
duces an  early,  large,  and  sweet  fruit,  and  is  a  highly  desirable  tree  to  plant  along 
the  canals  for  its  grateful  shade.  The  plum  can  easily  be  raised  from  seed.  It 
fruits  early,  thou^  so  far  the  product  does  not  commend  itself  particularly  for 
table  use ;  but  as  a  stock  ujion  which  to  graft  prunes,  or  even  superior  varieties 
of  plums,  it  is  everything  to  be  desired.  An  experiment  in  this  line  with  the  best 
prune  known  in  California  showed  a  growth  of  38  inches  in  forty  days  from  the 
insertion  of  the  graft.  The  date  has  passed  beyond  conjecture.  The  plant  pro- 
duces magnificently,  and  its  cultivation  will  be  prosecuted  more  extensively  this 
winter  than  ever  before.  The  soil  is  in  every  way  suitable  and  with  occasional 
cultivation  and  intelligent  irrigation  a  quick  and  early  growth  is  assured.  Apri- 
cots and  peaches  have  been  tested.  They  mature  rapimy,  bear  choice  fruit,  and 
are  always  healthy,  giving  fiattering  indications  of  future  success. 

•*  As  facilities  increase,  other  fruit  trees  will  be  introduced,  and  with  the  same 
care  that  is  bestowed  upon  them  elsewhere  will,  so  soon  as  they  become  accli- 
mated, come  to  a  yield  materially  in  advance  of  the  place  from  whence  they 
come.  The  field  is  too  large  to  admit  of  extended  comment  at  this  time,  but  it 
niay  suffice  to  briefly  refer  to  certain  other  products  which  may  in  time  equal,  if 
not  surpass,  fruit  growing  as  a  commercial  proposition,  as,  for  example,  cotton, 
wild  hemp,  ramie,  sugar,  sugar  beets,  etc. 

'*  Cotton  has  been  tried  from  time  to  time  for  years,  with  varying,  but  always 
satisfactory  results,  and  even  then  without  care.  If  watered  regularly,  it  becomes 
a  large  bush,  and  if  properly  pruned,  a  tree,  being  in  flower,  boll,  ana  cotton  the 
year  round.  These  bushes  and  trees  have  in  instances  borne  steadily  for  fourteen 
yecu^,  the  staple  of  course  diminishing  in  course  of  time ;  but  at  ten  years  it  is  not 
inferior  to  the  average  staple  of  western  India. 

*•  Wild  hemp  is  a  textile  plant  indigenous  to  the  country.  It  grows  freely  and 
luxuriantly  to  a  great  height,  often  averaging  from  15  to  17  feet.  It  has  a  long 
strong  fiber,  and  is  frequently  worked  into  nets  and  fishing  lines  by  the  Yuma 
Indians.  Convulsive  attempts  have  been  made  to  utilize  this  plant,  with  the 
practical  result  of  fixing  its  value  among  the  fibers  used  in  the  manufacture  of 
cordage  at  ab<^at  $160  per  ton  of  2,000  pounds.  After  proper  bleaching  and 
manipulation  a  beautiful  fiber  has  been  produced  and  manufactured  into  colored 
fabrics,  taking  the  dye  and  retaining  the  elasticity  and  luster  exactly  as  well  as 
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the  fabrics  of  tme  flax  and  ramie.  It  seeds  itself  annually,  and,  immediately  fol- 
lowing the  overflows  of  the  Colorado  River,  takes  possession  of  every  nook,  cor- 
ner, and  open  area,  to  the  exclusion  of  everj^thing  else.  It  covers  not  less  than  100 
square  miles  in  an  unbroken  stretch,  commencing  near  the  boundary  line  of  the 
Gadsden  purchase  and  extending  southward  along  the  river  to  Hardy's  Colorado, 
below  the  i)oint  where  the  rising  tides  of  the  Gulf  of  California  force  back  the 
flow  of  the  Colorado  River  proper. 

"  The  fibrous  plant  ramie  has  been  given  a  partial  trial.  The  soil  on  analysis 
was  found  to  contain  all  the  essential  properties  to  render  the  most  favorable 
results ;  but  the  absence  of  water,  together  with  injudiciously  planting  the  roots 
too  late,  retarded  the  growth.  Enough  data  has  been  obtained,  however,  to 
warrant  the  belief  that  this  will  eventually  become  one  of  our  most  important 
industries. 

'*  Sugar  cane  has  been  fairly  tested  with  the  Sonora  cane.  The  growth  was 
surprisingly  great,  and  the  percentage  of  juice  much  increased  over  the  yield  at 
the  place  from  which  it  was  originally  brought.  A  superior  quality  of  pianoche 
and  sirup  were  manufactured,  the  pri<?e  realized  leaving  handsome  margins  for 
profit.  The  capriciousness  of  the  water  supply,  as  in  the  case  of  ramie,  dissolved 
the  industry,  and  it  has  not  since  been  revived. 

'*  The  sufi^ar  beet  promises  better  results  for  the  future  than  many  of  the  prod- 
ucts already  mentioned  as  prominent  in  the  same  direction.  Samples  n^t  fnlly 
matured  polarized  17  per  cent.  With  proper  cultivation,  the  percentage  can  he 
raised  to  from  30  to  25,  and  besides  will  harvest  two  crops  each  year. 

'*  Wheat  does  splendidly,  but  complete  data  are  not  at  hand  from  which  to  com- 
pute the  average  yield,  in  one  instance,  however,  483  pounds  seeded  to  20  acres, 
about  9  miles  east  of  Yuma,  on  the  Gila  River,  returned  52,750  pounds  after 
having  been  irrigated  five  times.  This  was  sold  in  San  Francisco,  bringing  50 
per  cent  over  every  other  kind  then  in  the  market.  The  grain  is  remarkable  for 
its  plump,  berry-like  appearance.  The  winter  and  spring  are  warm  enough  to 
insure  a  vigorous  growth,  and  cool  enough  in  April  and  May  to  allow  the  heads 
to  fill  out  without  shriveling.  It  is  so  perfect  as  to  sell  for  seed,  and,  so  far  as  is 
known,  is  proof  against  rust.    The  crops  are  raised  annually. 

'*  Barley  also  does  well,  and  will  produce  two  crops,  the  first  yielding  from  35 
to  40  bushels  of  barley  and  the  second  a  large  amount  of  hay. 

*'  Com  is  produced  in  great  quantity ;  yields  enormously,  and  can  be  grown  the 
year  round.  The  Cocopah  com  is  noted  for  sweetness,  plumpness,  earhness,  and 
for  its  firm  and  solid  grains.  Five  weeks  after  planting,  roasting  ears  are  plenti- 
ful.   This  variety  commands  a  ready  sale  at  higher  prices  than  any  other  kind. 

**  Alfalfa  will  cut  from  five  to  seven  times  at  an  average  of  2i  tons  to  the  acre. 
Eight  acres  but  1  year  old  have  this  year  yielded  74  tons,  with  more  cuttings  yet 
to  be  made.    The  nay  brings  $15  per  ton. 

**  Sorghum  raised  for  feed  is  both  valuable  and  prolific,  it  frequently  reaching 
15  feet  nigh,  and  is  worth  $15  per  ton,  yielding  15  to  20  tons  per  acre.  Several 
crops  can  be  harvested  annually. 

"vegetables,  kitchen  and  garden  stuff,  melons,  etc.,  grow  all  the  year  round  in 
unlimited  quantity  and  excellent  quality.    Some  time  since  a  Gila  Valley  fanner 

Elan  ted  15  pounds  of  Irish  potatoes  on  a  piece  of  bottom  land  that  had  been  over- 
owed,  from  which  he  harvested  over  700  poimds,  and  this  record,  it  is  believed, 
has  rarely,  if  ever,  been  excelled.  The  sweet  potato  produces  enormously,  and 
equals  the  choicest  brought  from  South  Carolina. 

**  Peanuts  mature  rapidly  and  abundantly,  yeielding  a  nut  both  plump  and 
toothsome. 

'*  Whenever  there  is  sufficient  moisture,  the  natural  flora  abound  in  profusion 
and  variety.  They  are  of  rare  beauty  and  delicious  fragrance,  the  bulbous  plants 
particularly.  The  lily  8uri>asses  the  famous  imported  Japan.  It  has  been  claimed 
by  experts  that  at  no  distant  period  opium  will  be  manufactured  from  the  pom)y» 
and  attar  from  the  rose,  both  flowers  thriving  vigorously.  There  are  but  few 
trees  and  shrubs  capable  of  adorning  the  surroundmgs  of  a  lovely  modem  home 
that  can  not  be  satisfactorily  grown. 

**  Every  plant,  vine,  or  tree  mentioned  in  the  foregoing  list  has  been  actually 
proven  adaptable  to  our  soils  and  climate.  Many  others  have  been  omitted 
through  lack  of  space,  but  there  seems  no  doubt  that  time  will  demonstrate  our 
ability  to  profitably  raise  all  the  semitropic  and  most  of  the  tropical  and  temperate 
productions." 

CONCLUSION. 

In  the  valleys  of  the  Colorado  and  Gila  rivers  there  is  room  for  thousands.  It  ifi 
not  too  much  to  say  that  nowhere  within  the  limits  of  this  broad  Union  can  be 
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foand  a  more  desirable  rejoplon  for  the  making  of  a  home.  No  laborious  cleaning 
of  the  land  is  required ;  it  lies  almost  ready  for  the  plow.  Trees  and  shrubbery 
have  so  rapid  a  growth  that  within  eighteen  months  the  immigrant  can  surround 
his  abode  with  attractions  which  would  require  years  to  mature  in  less  favored 
climates.  Fruits  rii)en  and  are  ready  for  market  a  tull  month  before  the  California 
product.  The  bright  sunshine  makes  life  a  luxury,  and  the  pure  dry  atmosphere 
orings  health  to  all  who  inhale  it.  For  the  establishment  of  colonies,  such  as  are 
made  in  southern  California,  Arizona  presents  unrivaled  opportunities.  Thou- 
sands of  acres  now  profitless  can  be  made  productive  by  the  construction  of  irrigat- 
ing ditches,  and  there  is  no  investment  wnich  assures  larger  or  more  permanent 
returns. 

Assessed  valuation  of  property  in  Yuma  County. 

Cultivated  land  (19,941  acres) $59,351.14 

Improvements.. 11,733.00 

Uncultivated  land  (14,578  acres) 15,044.65 

Improvements 1 ,  225. 00 

Patented  mines  (18) 2,550.00 

Improvements 70, 170. 00 

City  and  town  lots  (859) 68,064.00 

Improvements 78,085.00 

Horses: 

Range  (138) 1,689.00 

Work  (428) 10,998.00 

Saddle  (24) 444.00 

Stallion  (1) 30.00 

Mules  (44) 1,100.00 

Assee  (13) 87.00 

Cattle,Range  (882) 8,820.00 

Milch  cows  (86) 1,765.00 

BnUs  (14) 180.00 

Swine(569) 1,422.50 

Railroad,  Standard  gauge  (82.5  miles) 502,539.55 

All  other  property 77,230.50 

Total 902,478.34 

COCONINO  COUNTY. 

County  seat,  Flagstaff. 

County  o/pcer^.-— Supervisors,  J.  C.  Phelan,  J.  B.  Jones,  C.  A.  Greenlaw;  sheriff, 
James  A.  Johnson ;  district  attorney,  James  Loy ;  probate  judge.  N.  G.  Layton ; 
recorder.  T.  E.  Pulliam ;  treasurer,  George  floxwortn ;  clerk  board  of  supervisors, 
T.  E,  Pulliam. 

Coconino  County  includes  within  her  boundaries  a  large  part  of  the  natural 
jscenery  of  Arizona.  The  immense  plateau  eictends  from  the  northern  boundary 
line  across  the  Grand  Canyon  and  south  to  the  south  line  of  the  county,  upon 
iTv^hich  is  the  largest  belt  of  pine  timber  in  the  Southwest. 

The  summer  climate  and  scenery  are  a  wecdth  within  themselves  enjoyed  by  no 
other  locality  in  America.  Hundreds  of  visitors  are  now  taking  advantage  of  our 
climate  during  the  summer  months,  and  many  from  the  far  East  are  now  coming 
here  for  the  benefit  of  the  curative  properties  of  our  dry  and  healthful  atmosphere. 

In  the  past  two  years  every  line  of  business  has  made  giant  strides  of  progress. 
At  Flagstaff,  the  county  seat,  renewed  activity  is  seen  among  the  commercial 
men.  New  buildings — ^handsome  ones  of  brick  and  stone— have  taken  the  places 
of  vacant  lots,  and  others  remodeled  to  supply  the  increasing  demand  for  more 
room  in  which  to  conduct  the  growing  business  of  the  place.  At  Williams  a  sim- 
ilar condition  of  affairs  is  found. 

The  disadvantages  attendant  on  sheep  grazing  in  the  past  few  years  have  been 
overcome,  and  now  the  splendid  ranges  of  this  county  are  fully  stocked  with  sheep. 
The  stockmen  are  prosperous  and  much  revenue  is  annually  paid  into  the  county 
from  this  important  industry. 

The  area  of  lands  under  cultivation  has  materially  increased.  The  products  of 
the  rancher  are  fast  assuming  important  proportions.  The  soil  in  the  v^eys  is 
rich,  and  as  fast  as  ranchers  find  the  best  means  of  treatment  for  it  under  our 
climatic  conditions,  these  lands  become  invaluable.  Instead  of  the  primitive  homes 
that  at  first  were  built,  now  may  be  seen  model  well-furnished  homes,  where  tiie 
ranchers  dwell  in  comparative  comfort. 
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Lnmbering,  the  chief  industry  of  the  county,  furnishes  employment  for  hnn- 
dreds  of  men.  The  Arizona  Lumber  Company  has  just  completed  one  of  the  most 
complete  and  modem  of  sawmills  in  the  Southwest.  New  machinery,  new  build- 
ings, and  new  methods  of  handling  the  great  supply  of  logs  have  greatiy  facihtated 
the  work  of  supplying  the  Territory  with  lumoer,  and  it  is  necessary  for  them, 
owing  to  the  great  demand  for  their  product,  to  run  night  and  day.  The  Saginaw 
Lumber  Company,  of  Williams,  and  the  Dennis  Lumber  Company  are  each 
equally  busy. 

Copper  mines  have  been  discovered  in  the  Grand  Canyon  district  and  are  now 
being  developed.  Eastern  capital  has  become  interested  in  them  and  will 
undoubtedly  make  this  an  important  industi^  in  time  to  come,  as  there  is  a  large 
field  for  development  in  that  vicinity. 

After  many  ventures  and  the  organization  of  many  stock  companies  for  the 
building  of  a  railroad  connecting  the  Santa  Fe  Pacific  with  the  Grand  Canyon  of 
the  Colorado,  a  company  under  the  caption  of  the  Santa  Fe  and  Grand  Canyon 
Railroad  Company  have  commenced  building  grade  and  laying  rails  from  Wil- 
liams, and  there  is  every  evidence  that  the  project  will  be  a  successful  one.  When 
this  railroad  is  completed  it  will  connect  a  great  expanse  of  fertile  lands  lying  to 
the  north  with  the  lands  now  under  settlement  and  permit  of  its  being  fully  and 
rapidly  developed.  It  will  furnish  means  for  the  ranchman  and  stockman  to  dis- 
I)ose  of  his  products,  permit  of  many  additional  settlements  along  its  line,  and 
otherwise  reclaim  this  territory  heretofore  but  partly  utilized. 

The  educational  advantages  afforded  bjr  Coconino  County  are  equal  to  any 
of  the  counties  of  twice  the  number  of  inhabitants.  Large,  new,  splendidly 
ventilated  roomy  schools  are  provided  for  pupils  at  Flagstaff  and  at  Williams, 
where  the  best  talent  is  employed  to  teach.  Two  new  districts  have  been  formed 
in  the  past  year  in  the  county,  making  altogether  seven  districts  in  operation. 

The  normal  school,  the  largest  and  most  sightly  of  public  buildings  in  the  Ter- 
ritory, located  at  Flagstaff,  will  open  its  doors  in  September  for  tne  first  time, 
under  the  supervision  of  Prof.  A.  N.  Taylor,  an  instructor  of  known  ability,  and 
one  who  will  undoubtedly  make  for  it  a  name  its  graduates  will  be  proud  to 
honor  as  their  alma  mater. 

The  forest  reservation  set  aside  by  Executive  proclamation  on  August  17, 18»8, 
including  al|  the  timber  lands  and  land  heretofore  open  for  settlement,  at  first 
seemed  detrimental  to  the  b^t  interests  of  Coconino  County.  Since  rules  different 
from  those  governing  other  reservations  of  a  similar  character  have  been  promul- 
gated, allowing  sheep  grazing  as  well  as  the  settlement  of  lands  included  in  the 
reserve  which  were  more  valuable  for  agricultural  purposes  than  for  timber,  the 
I)eople  have  come  to  realize  that  it  will  result  ultimately  in  benefits  rather  than 
otherwise.  In  the  matter  of  sheep  grazing  it  prevents  the  nomadic  idieep  grazing, 
closes  the  ranges  to  the  whole  country,  and  reserves  the  ranges  to  those  who  are 
legitimate  citizens  of  the  Territory,  who  are  assisting  in  the  development  of  the 
country,  and  to  those  who  annually  pay  into  the  local  treasury  thousands  of  dollars 
in  taxes.  It  will  prevent  the  indiscriminate  slaughter  of  timber,  but  does  not 
remove  the  timber  from  the  reach  of  those  who  need  it,  and,  further,  prescrihes 
that  such  timber  shall  be  used  in  the  upbuilding  of  the  Territory. 

The  only  drawback,  and  the  one  expeiienced  throughout  the  Southwest,  is  the 
scarcity  of  water.  At  Flagstaff  $125,000  has  been  expended  in  the  past  year  in 
bringing  down  from  the  San  Francisco  Mountains.  18  miles  to  the  north,  a 
supply  of  sparkling  spring  water  into  the  city,  and  a  complete  system  covering 
all  parts  of  the  city  has  been  established  for  fire  protection  and  sale  of  water. 

Other  companies  have  been  incorporated  for  the  purpose  of  developing  immense 
catchment  reservoirs  for  irrigating  and  other  purposes.  In  time  this  evil  that 
comes  periodically  will  be  overcome  and  the  surrounding  lands  will  be  fully 
developed  as  veritable  gardens  of  productiveness. 

Assessed  valuation  of  property  in  Coconino  County, 

Land  (25,896  acres) _ $57,445.00 

Improvements 31,099.00 

Raflroadland  (302,423  acres) 66,484.61 

Land  grants  (375,286  acres) 118,051.70 

Town  and  city  lots  (4,608) 159,114.50 

Improvements 229,422.50 

Horses : 

Range  (1.964) 19,640.00 

Work  (736) 29,440.00 

Saddle  (820) 20,500.00 

Mules  (24) 960.00 

Asses  (70) 350.00 
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Cattle,  range  (15,428) $159,628.05 

Milch  cows  (204) 5,100.00 

Sheep  (164,000) 828,000.00 

Goats  (901) 1,802.00 

Swine  (201) 1,005.00 

Railroad,  standard  gange  (128.66  miles) 283,650.00 

All  other  property 870,646.05 

Total 1,876,888.41 

PINAL  COUNTY. 

Cotmty  seat,  Florence. 

County  o/^cer«.— Supervisors,  R.  W.  Kersy,  George  F.  Cook,  J.  F.  Meyhew ; 
probate  jndge,  L.  C.  Herr ;  district  attorney,  W.  R.  Stone ;  sheriff,  W.  C.  Tru- 
man; treasurer,  W.  Y.  Price;  recorder,  F.  A.  Chamberlin ;  surveyor,  W.  H. 
Merritt.  ^ 

Pinal  County  has  a  full  share  in  the  general  prosperity  which  the  year  1899 
appears  to  have  brought  to  every  section  of  Arizona.  Every  industry  has  made 
substantial  progress.  In  mining,  particularly,  the  year  is  notable  for  the  profit- 
able develoxnnent  witnessed.  All  Kinds  of  hve  stock  have  done  well,  and  while 
farmers  have  had  to  face,  as  usual,  an  unfortunate  shortage  in  the  supply  of 
water  for  irrigation,  they  are  realizing  good  prices  for  their  products. 

Pinal  County  was  organized  in  1875  from  portions  of  Pmia,  Maricopa,  and 
Yavapai  counties,  and  contains  an  area  of  5,888  square  miles,  or  8,485,520  acres. 
One-third  of  this  acreage  is  fine  agricultural  land,  and  is  admirably  situated  for 
irrifiration  where  there  is  sufficient  water  available. 

The  Gila  River  flows  through  the  county,  and  at  certain  seasons  of  the  year 
carries  sufficient  water  in  flood  to  irrigate  a  goodly  i>ortion  of  the  cojmty  the 
year  round,  could  the  floods  be  stored  for  use  as  needed.  Of  late  years  the 
shortage  of  water  has  become  more  acute  on  account  of  the  rapid  development 
of  irrigation  higher  up  the  river,  in  Graham  County ;  and  in  consequence  of  the 
inroads  made  upon  the  water  supply  by  the  Graham  County  irrigators,  Pinal 
has  had  to  take  third  place  amongthe  agricultural  counties  of  the  Territory, 
yielding  second  place  to  Graham.  The  principal  irrigating  canals  are :  The  Casa 
Orande  Valley  Canal,  which  takes  its  supply  from  the  GHa,  11  miles  east  of 
Florence,  and  has  a  total  length  of  45  miles;  the  McLellan  Canal,  heading  9 
miles  east  of  Florence,  with  a  length  of  5  miles ;  the  Spinas  Canal,  heading  8 
Tulles  west  of  Florence,  and  the  Charlean  Canal,  2  miles  west,  each  with  but 
few  miles  of  length,  and  all  supplied  from  the  Gila.  There  are  about  9,000 
acres  irrigated. 

WATER  STORAGE. 

On  account  of  the  shortage  in  the  water  supply,  the  most  interesting  topic 
vrith  the  residents  of  the  county  is  water  storage.  There  are  a  number  of  reser- 
voir sites  on  the  Gila,  at  least  one  of  which  it  is  hoi)ed  will  be  utilized  by  the 
United  States  Government  for  the  construction  of  a  reservoir. 

There  is  good  ground  for  expecting  that  the  General  Government  will  build  a 
dam  at  one  of  the  sites,  not  because  there  is  any  popular  faith  in  the  theory  that 
the  Government  will  take  up  the  constmction  of  reservoirs  as  a  policy  to  be  car- 
ried out  generally  in  the  and  regions,  but  because  it  can  be  demonstrated  that 
there  would  be  a  saving  to  the  National  Treasury  as  a  result  of  the  construction 
of  a  reservoir  in  this  locality.  Farther  down  on  the  river  is  the  Gila  River  Indian 
Reservation,  on  which  several  thousand  agricultural  Indians  are  located.  These 
Indians,  from  being  self-supi>orting  and  index)endent,  are  finding  it  more  difficult 
each  year  to  raise  anything  at  all,  because  the  water  formerly  carried  to  the  lands 
by  the  river  is  now  taken  out  by  the  various  canals  in  the  upper  valley.  Repeated 
failures  of  crops  are  having  the  effect  of  making  the  Indians  helpless  wards  of 
the  Government  at  a  heavy  and  increasing  charge.  The  enormous  expense  of 
providing  for  the  inhabitants  of  this  reservation  led  the  Government  some  four 
years  ago  to  make  an  exhaustive  investigation  of  the  wat^r  problem.  A  point 
known  as  the  "  Buttes"  was  selected  for  the  first  investigation,  with  a  view  to 
determining  the  cost  of  constructing  an  adequate  reservoir.  That  a  great  storage 
capacity  could  be  developed  by  making  the  necessary  expenditure  was  soon  dem- 
onstrated. 

Popular  interest  in  the  project  grows  out  of  the  fact  that  the  construction  of 
reservoirs  at  the  Buttes  or  elsewhere  on  the  river  will  not  only  supply  the  Indians, 
but  afford  a  large  surplus  of  water  for  white  settlers  in  the  valley  between  the 
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reservoir  and  the  reservation.  The  construction  of  the  reservoir  would  cut  off 
the  annual  and  growing  exx)enditure  for  the  support  of  the  Indians,  and  it  is 
claimed  that  the  sum  thus  saved  yearly  would  more  than  pay  the  interest  on  the 
cost  of  construction.  Not  only  that,  but  the  surplus  of  water  could  be  sold  to 
settlers  at  such  remunerative  figures  that  the  Government  would  find  itself  reap- 
ing a  profit  from  the  investment.  The  report  of  the  preliminary  investi^tion 
was  so  encouraging  that  Congress  at  its  last  session  made  an  appropriation  to 
continue  and  complete  the  investigation,  with  a  si)ecial  view  to  tne  location  of 
bed  rock  at  the  various  sites  available  for  supplying  the  Indians  with  water  for 
irrigation. 

Following  this  appropriation,  an  active  and  exhaustive  investigation  of  the 
problem  has  been  carriea  forward  throughout  the  spring  and  summer  under  some 
of  the  most  competent  engineers  and  hydrographers  of  the  Geological  Survey. 
Speaking  of  the  work  so  far  accomplished,  Mr.  J.  B.  Lippincott,  the  engineer  in 
charge,  said  in  a  recent  interview : 

''  The  Gila  River  Indian  Reservation  is  situated  about  18  miles  south  of  Phoenix 
and  extends  along  the  Gila  River  for  a  distiuice  of  nearlv  50  nules.  Here  are 
located  the  Pima  and  Maricopa  Indians,  to  the  number  of  nearly  5,000.  These 
Indians  are  known  throughout  the  Territory  as  good  Indians.  They  have  always 
been  peaceful  in  their  habits  and  agricultural  or  pastoral  in  their  pursuits.  They 
are  now  cultivating  the  lands  where  the  prehistoric  races  built  the  now  ruined 
Casa  Grande  and  its  neighboring  canals.  Irrigation  has  been  practiced  in  this 
valley  from  prehistoric  times.  Many  ancient  ditches  can  be  traced  across  the 
plain,  showing  evidence  of  engineering  skill  and  testifying  to  the  fact  that  large 
volumes  of  water  were  at  one  time  carried. 

**  The  Pimas  and  Maricopas  have  been  until  recently  a  self-sustaining  nation. 
They  raise  their  crops  of  grain  and  com  with  a  skill  equal  to  that  of  the  whites. 
The  settlers,  seeing  the  results  which  the  Indians  have  produced,  through  the  opera- 
tion of  the  desert-land  act  brought  under  cultivation  much  land  in  the  valley  of 
the  Gila  adjacent  to  this  reservation,  and  have  built  extensive  canals  between 
Florence  and  the  railroad  station  of  Casa  Grande.  Under  the  provision  of  the 
United  States  law  all  land  bought  under  the  desert-land  act  must  be  made  produc- 
tive by  the  application  of  water.  In  order  to  comply  with  the  provisions  of  this  law 
the  settler  was  compelled  to  make  diversions  from  the  Gila  River  at  points  from 
the  Indian  reservation.  Other  lands  were  taken  up  under  similar  condition  on  the 
upper  portion  of  the  Gila  River.  These  diversions  by  the  whites  quickly  deprived 
the  Inaians  of  their  water  supply,  and  for  the  past  five  years  they  have  been  left  on 
the  desert  without  water  for  their  crops  and  scarcely  enough  for  their  hors^ 
They  are  put  in  the  position  of  either  having  to  steal,  starve,  or  to  be  fed  as  public 
wards,  and  the  Government  has  been  forced  to  issue  rations  to  them  and  feed  them 
as  it  does  the  soldiers.  Numerous  court  decisions  have  been  rendered  establish- 
ing beyond  controversy  the  fact  that  the  Indian  has  the  prior  and  the  better  right 
to  the  water,  but  the  whites  have  maintained  their  water  supply  despite  the  oic- 
tates  of  the  court.  The  development  of  this  newer  civilization  has  become  so 
extensive  that  to  cut  off  its  water  supply  would  mean  the  desolation  of  many 
thousands  of  acres  of  fine  farms  and  orchards.  Evidently  the  situation  is  a  difficult 
one,  and  the  Indian  Bureau  is  hard  pressed  for  a  proper  answer. 

*  *  In  1896  an  allotment  of  $3,500  was  made  from  the  appropriation  for  the  Indian 
Oflice  for  a  preliminary  investigation  of  the  available  water  supply  for  these  Indians. 
Mr.  Newell  was  instructed  to  make  this  investigation  by  the  Secretary  of  the  Inte- 
rior, and  he  delegated  Arthur  P.  Davis  to  take  the  matter  up  in  the  field.  The 
surveys  were  necessarily  of  a  preliminary  nature,  but  the  storage  possibility  of 
the  Gila  River  was  fully  demonstrated.  It  was  shown  that  this  stream  drained 
about  15,000  square  miles  of  the  high  plateau  and  mountain  region  of  eastern 
Arizona,  and  that  the  river  is  remarkable  for  its  exceedingly  light  erade. 

*'  Consequently  the  storage  possibilities  of  the  stream  are  great.  Kecommenda- 
tions  were  made  by  Mr.  Davis  calling  for  further  and  more  accurate  surveys,  and 
in  the  spring  of  1898  Congress  passed  a  second  appropriation  of  $20,000  for  the 
completion  of  this  investigation.  The  hydrographic  department  of  the  Geological 
Survey  was  again  delegated  as  the  proper  office  to  conduct  these  surveys. 

**  The  Gila  River  derives  its  source  from  the  White  Mountains  in  western  New 
Mexico  and  eastern  Arizona,  which  rise  to  elevations  of  from  10,000  to  12,000  feet. 
At  the  point  where  it  issues  from  its  mountainous  basin  there  are  over  12,000 
square  miles  draining  through  its  canyons.  The  basin  has  been  extensively 
explored,  and  three  large  reservoir  sites  located  and  surveyed.  The  capacity  of 
these  reservoir  sites  has  been  determined,  and  filings  have  been  made  under  the 
United  States  laws  for  their  segregation  from  the  public  domain.  At  a  point 
known  as  the  Buttes  a  dam  150  feet  in  height  above  the  bed  of  the  stream  will 
store  enough  water  to  cover  174,000  acres  1  foot  deep,  or,  as  it  is  technically 
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expressed,  174,000  acre-feet.  A  dam  at  this  point  would  be  approximately  30 
feet  long  at  the  bed  of  the  stream  and  800  feet  at  its  crest.  At  Riverside,  Ariz., 
it  was  found  that  a  dam  350  feet  long  at  its  base  and  approximately  800  feet  long 
on  top  will  store  a  much  greater  quantity  of  water,  the  surveys  at  this  site  being 
still  mcomplete.  At  San  Carlos,  on  the  Apache  Reservation,  the  river  passes 
through  a  narrow  gorge  100  feet  wide,  and  a  uam  at  this  point  150  feet  high  would 
be  but  200  feet  long  at  the  crest.    Such  a  dam  would  store  361 ,000  acres  1  foot  deep. 

"Extensive  explorations  have  been  made  to  determine  the  depth  of  bed  rock  at 
each  one  of  these  dam  sites.  At  the  Buttes  the  bed  rock  is  disappointingly  deep, 
the  depths  ranging  in  the  center  of  the  channel  from  75  to  124  feet  beneath  the 
surface  of  the  stream.  At  Riverside  the  maximum  depth  on  the  axis  of  the  dam 
is  approximately  75  feet,  while  at  San  Carlos  the  depth  to  bed  rock  is  believed  to 
be  suDstantially  less  than  at  either  of  the  other  dam  sites. 

"  The  records  of  the  flow  of  the  Gila  River  have  been  kept  at  the  Buttes  for  a 
number  of  years  and  the  estimates  of  available  water  supply  are  therefore  based 
on  actual  measurenfents  and  not  on  surmise.  The  ordinary  flow  of  this  stream 
is  ample  to  fill  the  the  largest  of  thfese  reservoirs,  and  on  the  driest  years  of 
which  we  have  a  record  it  has  been  as  great  as  200,000  acre-feet. 

*'  It  will  be  seen  by  the  above  figures  that  the  possibility  of  storing  water  on 
this  stream  is  very  great.  It  is  doubtful  if  it  has  any  equal  in  this  line  among  all 
the  streams  of  arid  America.  The  San  Carlos  dam  site,  particularly,  is  one  of 
unusual  merit.  The  size  of  the  necessary  dam,  the  availaole  water  supply,  the 
great  storage  basin,  and  the  proximity  of  railroad  facilities  are  perfect,  while  the 
other  two  sites  also  have  features  of  merit. 

"  The  duty  of  water  in  southern  Arizona  is  greater  than  in  California.  For  the 
raising  of  the  staple  crop  of  alfalfa  a  depth  of  24  inches  of  water  is  ordiAaiily 
ap^ea  to  the  land,  which  is  equivalent  to  a  flow  for  six  months  of  1  miner's 
inch  to  each  3^  acres.  On  this  basis  the  San  Carlos  site  will  furnish  enough 
water  to  irrigate  over  150,000  acres  of  land.  If  it  is  assumed  that  each  2  acres 
win  support  one  inhabitant,  this  would  permit  of  a  population  of  75,000  souls  to 
be  sostamed  from  this  reservoir. 

"These  figures  ar^  more  startling  when  the  fact  is  realized  that  at  the  present 
time  all  of  the  canals  below  the  San  Carlos  dam  site  are  absolutely  dry,  and  that 
the  country  from  the  Apache  Reservation  to  the  mouth  of  the  Salt  River  is  in  a 
condition  of  withered  arou^ht,  with  its  inhabitants,  both  white  and  Indian, 
reduced  almost  to  the  condition  of  abject  want.  It  is  estimated  that  10.000  acres 
of  land  should  be  irrigated  on  the  Gila  River  Reservation,  in  order  to  relieve  the 
condition  of  the  Indians.  This  would  leave  over  100,000  acres  that  could  be  irri- 
f:ated  on  the  public  domain.  If  100,000  acres  of  these  public  lands  could  be  so 
irrigated  and,  being  subdivided  into  40-acre  tracts,  sold  to  actual  settlers,  at  the 
rate  of  $10  to  $15  per  acre,  the  condition  of  the  Indian  would  be  wholly  relieved, 
and  it  is  probable  the  Government  would  be  reimbursed  for  its  entire  outlay.  In 
addition  to  this  a  district  offering  ideal  conditions  for  irrigation,  with  a  soil  which 
is  unexcelled,  with  a  climate  that  will  produce  crops  in  continuous  rotation,  will 
be  made  to  support  a  population  of  75,000  and  will  add  to  the  public  wealth  of 
the  Territory,  on  a  conservative  estimate,  over  $6,000,000." 

POPULATION. 

The  population  of  the  county  by  the  last  census  was  4,251,  and  it  is  not  less 
than  5,500  at  this  time. 

MINES  AND  MINING. 

The  silver  mines  of  Pinal  County  being  largely  low-grade  ore,  the  output  of  the 
white  metal  has  been  next  to  nothing  for  the  past  year,  the  present  price  being  so 
low  that  they  can  not  be  worked  with  a  profit.  The  Silver  King  is  an  exception, 
and  work  has  been  recently  started  up  on  this  property,  which  has  in  time  past  imid 
over  $2,000,000  in  dividends  to  stockholders.  In  gold  mining,  however,  there  has 
been  considerable  activity  at  Mammoth,  Gk)ldfield,  Mineral  Creek,  Ripsey,  and 
other  points,  and  the  bullion  output  of  gold  for  the  year  has  been  about  $250,000. 
The  principal  mines  of  the  county  are  t£e  Silver  King  and  Raymert  (both  silver 
and  each  with  20-8tamp  mills),  the  Ray  (copper),  ana  the  following  gold  mines; 

Stamps.  Stamps. 

Victoria,  south  of  Casa  Grande 10 

Mammon,  south  of  Casa  Grande 20 

Southern  Belle,  at  Catalinas 20 

Norman,  at  Ripsey 20 


Mammoth 50 

Mammoth,  at  Goldfield 20 

Mohawk,  at  Mammoth '50 

Bulldog,  at  Goldfield 10 

Rek8om,at  Mineral  Creek 5 
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A  small  amount  of  placer  gold  has  been  taken  out  of  the  Catalinas  and  sold  in 
Tucson.  There  is  an  evidence  of  awakening  in  all  kinds  of  mining,  and  the  pros- 
pects for  the  coming  year  are  flattering. 

CASA  GRANDE  RESERVOIR. 

The  reservoir  of  Casa  Grande  Valley  Canal  Company  is  the  largest  in  the  Terri- 
tory. It  is  situated  15  miles  southwest  of  Florence.  A  levee  of  earth  has  been 
thrown  up  across  a  depression  in  the  plain  14,000  feet  in  length,  125  feet  in  width 
at  the  bottom,  and  25  feet  in  width  at  the  top,  2  to  1  slope  on  each  side,  and  an 
average  height  of  25  feet.  The  waste  is  regulated  by  three  cast-iron  pipes  3  feet 
in  diameter,  set  in  solid  masonry,  regulated  by  gates  and  towrer.  This  reservoir 
cost  $150,000  and  supplies  water  for  6,000  acres. 

METEOROLOGICAL. 

The  Signal  Service  of  the  General  Government  maintained  a  station  at  Florence 
from  1874  to  1882.  The  report,  covering  a  period  from  July,  1880,  to  April,  188'2. 
gives  the  following  statistics,  which  may  be  given  as  a  safe  guide  for  the  prevail- 
mg  temperature,  which  varies  but  little  from  the  mean  temperature  given  during 
the  series  of  six  years: 


Month.  Mean.      ^«*»-     ^*i"»-  Month.  Mean. 


1880.  i881-Oontinued.      , 

July 86.6  111:  61      July 87.9' 

Aujnist 86.5  112,  60      Aujfust 84.6 

September 81      i  107  48     September '  77.5, 

October 68      ,  96  1  32      October 67.4 


November 52.1 

December 50.9 


1881.  I 

January '        46.7 

February  64.7 

March 54.7 

April 


Maxi- 

Mini- 

mum. 

mum. 

^ 

^ 

111 

61 

112 

60 

107 

48 

96 

32 

80 

25  , 

77 

27 

78 

a] 

85 

21  ' 

93 

29 

100 

48  ' 

104 

45 

113 

44  , 

Maxi- 1  Mmi- 
mum.    mum. 


November 52.4  i 

December I.       52.2  ; 


11  •      ''^-         I         i 

January 46.4 

February !  49.5! 

-^ --.  _  -      March I  57.8  | 

May I         74.7  104  i         46     April i  62.1 

June '         83.7'       *  -^  ' 


112 

M 

110 

(C 

108 

S) 

98 

36 

80 

as 

81 ; 

28 

79  J 

S 

72' 

27 

92  , 

25 

100 

1 

•£ 

The  heat,  as  represented  in  the  above  table  during  the  months  of  June,  July, 
and  August,  is  nothing  like  as  unbearable  as  in  the  Eastern  States,  and  death  from 
sunstroKe  is  unknown;  in  fact,  during  a  residence  of  sixteen  years  in  Arizona  the 
writer  has  only  known  two  people  to  be  overcome  by  the  heat,  and  they  recov- 
ered.   Their  condition,  however,  was  more  the  result  of  whisky  than  heat. 

UNTOUCHED  BY   FROST. 

Orange  and  lemon  trees  require  slight  protection  during  the  winter  for  a  year 
or  two  until  the  wood  is  sufficiently  hardened.  While  it  is  a  popular  thing  for 
one  to  say  that  he  is  not  here  for  his  "health,"  it  is  an  undisputed  fact  that,  for 
all  pulmonary  ailments,  no  climate  is  equal  to  southern  Arizona,  and  there  are 
numbers  of  active  industrious  citizens  with  but  one  lung  who  came  here  years 
ago  expecting  to  live  but  a  few  weeks.  But  for  all  that,  the  wonderful  Casa 
Grande  Valley  is  something  better  than  a  health  resort. 

PRODUCTS. 

The  waters  of  the  Gila  River  are  fresh  and  pure.  The  soil  contains  no  alkah. 
is  a  deep,  rich,  gray  ash,  e8i)eciallv  adapted  to  the  growth  of  prune,  olive,  almond, 
peach,  fig,  pear,  apricot,  and  all  fruits  of  all  kinds,  which  pay  largely  on  the 
investment.  It  is  also  the  natural  home  of  alfalfa,  which  grows  in  the  most  pro- 
lific manner.  The  grape  does  exceptionally  well  in  this  valley,  and  wine  and 
raisin  culture  is  destined  to  become  a  prominent  industry.  Citrus  fruits  have 
been  cultivated  to  a  limited  extent.  There  are  a  number  of  orange  trees  in  the 
neighborhood  of  Florence,  which  bear  the  golden  fruit  each  year  without  protec- 
tion, and  a  few  date  palms  are  also  in  full  bearing.  The  season  is  from  six  weeks 
to  two  months  earlier  than  southern  California,  which  gives  fruit  growers  an 
appreciated  advantage  in  the  early  markets. 
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The  absence  of  fogs  and  nightly  dews  is  a  formidable  obstacle  to  the  existence 
of  the  destructive  and  unsightly  scale  bug,  and  the  fruits  of  the  valleys  are  all 
bright  and  clean.  All  the  agricultural  products  of  the  temperate  and  semitropic 
zones  are  easily  grown  here,  and  long  seasons  give  succession  of  crops  that  double 
or  treble  the  productive  value  of  the  land.  \ 

PRICE  OF  LAND. 

Improved  lands,  with  Gk)vemment  title  and  water  right,  can  be  bought  for  from 
$20  to  $50  per  acre,  according  to  location  and  improvements.  In  the  immediate 
neighborhood  and  to  the  south  of  the  Casa  Grande  ruins  there  are  thousands  of 
acres,  covered  with  a  heavy  growth  of  mesquite  timber,  yet  open  to  settlement. 
These  are  among  the  choicest  lands  of  the  valley.  Water  in  inerfiaustible  quan- 
tities is  found  at  a  depth  of  from  20  to  30  feet;  in  fact,  a  river  seems  to  be  flowing 
nndemeath.  Here  is  a  splendid  opportunity  to  take  up  and  improve  land  with  a 
pumping  system  of  irrigation,  which  is  said  to  be  successful  on  small  tracts. 

Assessed  valuation  of  property  in  Pinal  County. 

Land  (55,854  acres) $364,709.50 

Improvements 134, 157. 00 

Patented  mines  (37) 39,500.00 

Improvements 75, 840. 00 

City  and  town  lots 44,276.50 

Improvements 56, 285. 00 

Horses  (2,095)  29,447.00 

Mnles  (112) 2,800.00 

Asses  (96) 431.00 

Cattle  (23,213) 273,666.00 

Sheep  (4,034) 8,068.00 

Swine  (195) 585.00 

Raihroad, standard  gauge  (80.29miles) 476,316.64 

All  other  property 200,918.50 

Total 1,707,000.14 

GRAHAM  COUNTY. 

County  seat,  Solomonville. 

County  officers, — Supervisors,  H.  C.  Day,  D.  H.  Matthews,  William  R.  Waddil ; 
sheriff,  Ben.  R.  Clark ;  treasurer,  BurweU  B.  Adams ;  recorder,  Pedro  Michelena ; 
probate  judge,  William  A.  Moody ;  district  attorney,  Wiley  E.  Jones ;  clerk  board 
of  supervisors,  Pedro  Michelena ;  surveyor,  E.  R.  Stafford. 

Qraham  County,  in  the  southeastern  part  of  the  Territory,  and  almost  the  last 
spot  to  be  wrested  from  the  domain  of  the  Apache,  has,  by  reason  of  its  mineral, 
ajg^cultural,  and  pastoral  resources,  risen  to  a  place  of  only  second  rank  in  the 
list  of  counties.  Clifton,  Morenci,  and  Metcalf  are  mining  villages,  and  contain  a 
pomilation  of  5,000,  ensued  in  various  occupations  of  mining. 

Duncan,  Solomonville,  Safford,  Thatcher,  Central,  Pima,  Mathewsville,  Fort 
Thomas,  and  Oeronimo  are  agricultural  villages,  being  located  in  the  valley  of 
the  Gila,  and  all,  with  the  exception  of  the  first  named,  which  is  on  the  Arizona 
and  New  Mexico  Railroad,  are  on  the  Gila  Valley,  Globe  and  Northern  Railroad. 

The  river  Gila,  coming  from  its  sources  in  New  Mexico,  enters  the  county  near 
its  center  on  the  east,  and,  uniting  with  the  San  Francisco  below  Clifton,  passes 
through  the  center  of  the  county,  leaving  it  at  San  Carlos  on  the  west.  The  river 
valley  is  of  rich  alluvial  soil,  and  is  from  2  to  5  miles  in  width,  much  of  which  is 
Tiiider  a  high  state  of  tillage  bjr  irrig^ation.  The  crops  grown  include  those  of  the 
temperate  zone  and  some  semitropical  fruits.  Late  apples  are  very  productive 
and  of  excellent  quality.  Other  fruits  are  of  good  quality,  but  are  sometimes 
damaged  by  late  frosts. 

Prices  of  all  farm  products  are  very  remunerative,  owing  to  a  local  market  in 
the  mines  near  by.  Wheat  is  $1.35  per  cental  (sacks  returned  to  producers) ;  bar- 
ley, $1.35 ;  Irish  potatoes,  2^  cents  per  pound ;  apples,  3  cents  per  pound ;  hay,  $8 
to  $12  per  ton. 

No  portion  of  the  county  has  a  less  elevation  than  2,800  feet  and  varying  to 
10,000  feet  for  the  mountain  peaks.  The  climate  is  dry  and  healthful ;  winters  in 
the  valley  are  mild,  the  range  of  the  thermometer  being  from  14"  F.  above  zero  to 
to  104°.    Nights  generally  are  cool  and  bracing  in  summer. 
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The  mountain  ranges  are  highly  mineralized.  The  Arizona  Copper  Company 
at  Clifton  and  the  Detroit  Copper  ComjMiny  at  Morenci  have  eacn  some  of  the 
most  complete  reduction  works  in  the  world,  rich  permanent  ore  deposits,  millions 
invested  in  plants  and  railroads,  imd  together  employ  a  population  of  6,000  people. 

The  Detroit  Copi)er  Company  liave  just  completed  a  plant  for  supplying  tneir 
mines  at  Morenci,  at  a  cost  of  $50,000,  with  water  supply  from  Eagle  Creek,  4i 
miles  distant.  Eagle  Creek  at  its  lowest  stage  furnishes  80  cubic  feet  per  second. 
At  present  the  power  used  is  a  steam  en^ne  of  95-hor8epower  capacity,  only  50 
horsepower  being  required.  The  pipeline  is  4-inch;  length,  4i,  miles ;  elevation  of 
Morenci  above  point  of  supply,  l,o25  feet.  Seventy  gallons  per  minute  is  now 
delivered  at  Morenci.  The  steam  power  is  to  be  supplemented  or  substituted  by 
a  turbine  water  wheel,  connected  directly  to  the  pump  with  207  net  horsepower. 

The  Arizona  Copper  Company  are  also  at  work  on  an  electric  plant  at  Eagle 
Creek,  using  a  water  wheel  under  500  feet  pressure,  developing  1,200  horsepower. 
The  power  will  be  carried  by  wire  to  Coronado  and  their  mines  and  used  to  nm 
all  hoisting  works,  train  roads,  concentrators,  etc.,  thus  doing  away  with  steam 
power  altogether.  The  estimated  expense  of  the  plant  and  dynamos  is  $45,000; 
cost  of  changes  at  mines  and  works  not  estimated.  Since  the  so-called  coal  strip 
was  cut  off  from  the  San  Carlos  Indian  Reservation,  about  a  year  ago,  prospec^ 
ing  has  been  very  active  in  that  locality,  and  one  of  the  most  promising  mineral 
districts  in  the  county  is  being  opened.  The  principal  ores  are  coppers;  ^together 
other  minerals  abound.  The  coal  deposits  near  bjr  will  soon  be  exploited  and 
their  value  determined.  They  may  give  much  additional  value  to  all  of  our  min- 
eral properties.  There  are  veins  of  precious  metals  in  every  mountain  range  in 
the  county,  and  their  extent  can  hardly  be  conjectured  at  the  present.  All  of 
the  towns  show  a  marked  and  rapid  growth  during  the  last  year.  Brick  blocks 
of  modem  architectural  style,  to  accommodate  the  increasing  business,  go  up; 
banks  are  established;  manufacturing  plants  put  in;  school  buildings  constructed, 
with  capacity  to  accommodate  the  mcreasing  population,  well  furnished  with 
modern  seats  and  apparatus,  and  supplied  with  teachers  who  are  graduates  of  the 
best  State  normal  and  high  schools. 

The  county  has  80  school  districts.  The  teachers  employed  number  42.  The 
average  salary  paid  to  teachers  is  $58.98  per  month.  There  is  a  school  district 
indebtedness,  represented  by  7  per  cent  bonds,  apportioned  as  follows:  To  the 
Safford  district,  $5,500;  Solomonville,  $6,000;  Thatcher,  $4,500;  total,  $16,000.  The 
number  of  school  children  shown  by  the  census  of  1899  is  2,995. 

Turning  to  the  farms,  notable  improvement  has  been  made  in  the  surroundings 
of  the  occupants.  Fine  brick  residences  are  taking  the  place  of  the  old  log  and 
adobe  structures,  shade  trees  are  planted,  yards  are  embellished  with  shrubbery 
and  flowers,  orchards  are  planted^niemonstrating  that  our  rural  population  is  not 
behind  in  civilization. 

The  Graham  Mountain  range  has  quite  a  timber  area,  but  owing  to  its  precip- 
itous character  the  lumber  output  is  limited.  In  the  northern  part  of  the  county 
is  a  large  forest  area  not  yet  available,  as  it  lies  i^rtly  on  the  Indian  reservation, 
with  no  road  to  it  yet  constructed.  The  range  cattle  interest  is  very  iniportant 
and  ranks  with  any  county  in  the  Territory  according  to  area.  Near  Fort  Thomas 
is  a  hot  mineral  spring  much  frequented  by  invalids  and  possessed  of  good  healing 
power,  especially  m  rheumatic  complaints'  Fine  mountain  resorts  abound,  where 
the  heat  of  summer  may  be  avoidea  among  picturesque  scenery,  being  accessible 
in  a  few  hours'  travel.  Successful  agriculture  can  only  be  carried  on  in  Graham 
County  by  irrigation. 

The  river  Gila  and  its  tributaries  afford  a  moderate  supply  for  their  immediate 
valleys.  There  are  24  irrigating  canals,  varying  in  size  from  5  to  12  feet  in  width 
and  from  2  to  14  miles  in  length.  They  were  all  constructed  and  are  now  owned 
by  the  farmers,  and  are  carried  on  under  the  cooperative  system.  The  com- 
panies are  mostly  incorporated,  and  the  cost  of  irrigating  an  acre  is  what  the 
necessary  annual  cost  of  maintaining  the  canal  may  be  pro  rata  per  acre,  say 
from  50  cents  to  $1. 

There  are  approximately  45,000  acres  of  land  actually  under  cultivation  in  this 
county,  in  the  principal  valley  of  the  Gila. 

Beginning  at  the  easterly  boundary  of  the  county,  near  Duncan,  the  canals  suc- 
ceed each  other  every  few  miles,  the  fall  of  tl;,e  stream  and  valley  being  favorable. 
This  system  is  the  outgrowth  of  the  early  settlement. 

Eacn  small  community  of  farmers,  when  they  settled,  had  to  go  to  work  first 
and  secure  a  water  supply  according  to  their  means,  which  were  generally  limited. 
This  multi])licity  of  canals  seems  now  unnecessary,  but  certain  facts  with  refer- 
ence to  water  supply  justify  it,  and  probably  it  will  never  be  abandoned,  for  the 
reason  that  at  the  low  stage  of  wat^r,  from  April  to  July,  a  large  part  of  the  water 
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I)assing  down  the  river  is  in  subterranean  streams  and  in  springs  rising  in  the 
river  whose  source  is  in  the  mountains  bordering  the  streams. 

The  water  comes  to  the  surface  between  the  dams,  thus  affording  a  new  supply- 
to  the  canal  next  below.  The  seepage  from  the  irrigated  lands  above  also  largely 
swells  the  volume  of  water,  as  in  the  course  of  time  it  must  all  get  back  to  the 
river,  less  the  amount  of  evaporation.  But  this  only  applies  to  low  water;  the 
river  at  its  ordinary  stAge  runs  a  large  surplus  to  waste,  sufficient  to  irrigate 
every  acre  of  available  land  in  the  county  if  conducted  to  it,  during  eight  months 
of  the  year  at  least,  making  ^rain,  fruit,  and  alfalfa  crops  possible  and  opening 
up  the  most  healthful  and  picturesque  i)ortion  of  the  county  to  settlement.  To 
utilize  the  waste  waters  a  large  canal  has  been  projected  during  the  last  year, 
designed  to  be  built  by  the  cooperative  labor  of  the  land  owners. 

Tms  canal  begins  at  the  head  of  the  principal  valley,  8  miles  above  Solomon- 
ville  and  near  where  the  Rio  Bonito  enters  the  Gila,  and  will  run  back  into  the 
mesa  lands  and  be  86  miles  lon^.  A  few  miles  of  the  head  have  been  constructed. 
At  the  point  it  leaves  the  river  it  is  in  solid  rock,  securing  permanence. 

Artesian  water  has  been  developed  on  a  small  scale  in  different  parts  of  the 
valley  and  at  a  depth  of  less  than  200  feet.  It  is  very  probable  that  good  supplies 
can  be  obtained  from  this  source  when  the  proper  work  shall  be  applied.  This 
and  a  storage  system  should  have  the  careful  attention  of  the  Government  and  its 
assistance  whenever  practicable. 

Assessed  valuation  of  property  in  Oraham  County, 

Cultivated  land  (9,742  acres) $156,839.25 

Uncultivated  land  (29,968  acres) 227,942.10 

Improvements. 298,710.25 

Patented  mines  (74) 214,990.00 

Improvements  on  imtented  mines 349, 017. 00 

Improvements  on  unpatented  mines 2, 625. 00 

City  and  town  lots 54,541.00 

Improvements 102,119.00 

Horses: 

Range  (499) 7,131.00 

Work  (1,275) 42,058.28 

Saddle  (1,924) 40,517.60 

Mules  (112) 2,872.27 

Asses  (262) _ 2,647.00 

Cattle : 

Range  (56,325) 563,250.00 

Beef  (20) 400.00 

Milch  cows  (730) ^ 14,613.00 

Bull  (1) 15.00 

Sheep  (1,231) 2,462.00 

Goats  (8,888) 7,766.00 

wine  (579) 1,737.00 

Railroad,  narrow  gauge  (41  miles) 128, 246. 80 

AU  other  property 275,162.78 

Total 2,495,662.73 

NAVAJO  COUNTY. 

County  seat,  Holbrook. 

County  officers. — Supervisors,  L.  E.  Divelbess,  John  X.  Hoods,  John  Hancock ; 
sheriff,  F.J.  Wattron;  probate  judge,  B.  F.  Jackson;  district  attorney,  W.  5. 
Burba^e ;  recorder,  A.  F,  McAllister ;  treasurer,  J.  H.  Richards ;  clerk  board  of 
supervisors,  A.  F.  McAllister. 

Navajo  County  was  created  by  an  act  of  the  eighteenth  legislative  assembly 
from  the  western  portion  of  Apache  County,  and  is  situated  in  the  northern  ana 
eastern  portion  of  the  Territory.  On  the  north  is  the  Colorado  River,  on  the 
east  Apache  County,  on  the  south  Gila  and  Graham  counties,  and  on  the  west 
the  county  of  Coconino.  The  topography  of  the  county  consists  of  a  high 
plateau,  of  which  the  main  elevation  is  about  6,000  feet,  cut  from  east  to  west  by 
the  Little  Colorado  River,  sloping  gently  toward  that  stream  and  also  toward 
the  west,  the  general  direction  of  the  river.  It  is  about  240  miles  long  from  north 
to  south  and  53  miles  wide  from  east  to  west,  containing  about  10,000  square 
miles    The  Moqui  and  Navajo  Indian  reservations  cover  the  entire  northern 
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portion,  and  the  White  Mountain  Apache  Indian  Reservation  covers  the  sonthem 
part,  leaving  a  strip  100  miles  long  and  53  miles  wide  for  the  occupation  of  white 
people. 

Tne  southern  portion  of  the  county  is  covered  by  a  fine  growth  of  pine,  which  is 
now  embodied  in  the  Black  Mesa  Forest  Reserve.  The  i)opulation  of  the  county 
is  estimated  at  about  5,000. 

HOLBROOK. 

Holbrook  is  the  county  seat  of  Navajo  county  and  has  a  population  of  about 
300.  It  is  one  of  the  greatest  shipping  centers  in  northern  Arizona.  It  is 
situated  in  the  fertile  valley  of  the  Liittle  Colorado,  and  has  a  bright  future. 
Above  the  town  is  a  fine  site  for  a  storage  reservoir  and  when  constructed  it  will 
reclaim  several  thousand  acres  of  tillable  land.  Holbrook  is  also  the  distributing 
point  for  Snowflake,  Taylor,  Pinedale,  Shumway,  Linden,  Showlow,  Silver  Creek, 
Pinetop,  Woodland,  Fort  Apache,  Heber,  Pleasant  Valley,  Woodruff,  Concho, 
St.  Johns,  Springerville,  Keams  Canyon,  etc.  Last  spring  over  10,000  head  of 
cattle  were  snipped  from  this  point,  and  50,000  head  of  sheep,  and  several  hun- 
dred thousand  i)ounds  of  wool.  All  kinds  of  business  are  Uwrally  represented 
in  town.  In  1898  a  fine  court-house  was  erected.  The  town  has  a  graded  school 
and  a  church  building  is  in  the  course  of  construction.  Four  stages  leave  the 
town,  two  of  which  are  daily. 

WINSLOW. 

Winslow  is  the  largest  town  in  the  county  and  has  a  population  of  about  1,500. 
It  is  a  freight  and  passenger  division  point  on  the  Santa  Fe  Pacific  Railroad.  It 
has  one  of  the  finest  railroad  eating  nouses  in  the  West ;  railroad  shops,  round- 
houses, etc. ,  and  the  company  employs  about  600  men  at  that  point.  The  town  is 
growing  rapidly,  and  contains  several  fine  business  blocks  and  numerous  elegant 
rick  resid!ences.  An  opera  house  is  under  construction.  It  contains  several 
churches  of  various  denominations,  and  a  fine  brick  school  building  that  will 
acconmiodate  about  300  pupils. 

Several  farms  have  been  cultivated  profitably  around  Winslow  for  years  by 
diverting  the  waters  of  Clear  Creek  upon  the  sou.  A  large  irrigation  scheme  is 
now  bein^  developed,  and  when  completed  will  reclaim  about  50,000  acres  of  land 
surroundmg  the  town.  The  town  has  a  pushing,  energetic  population  and  its 
future  prospects  are  fiattering. 

ST.  JOSEPH. 

St.  Joseph  is  a  thriving  village  situated  on  the  Little  Colorado,  between  Hol- 
brook ana  Winslow,  Its  inhabitants  depend  chiefly#on  agriculture  and  stock 
raising.  Wheat,  barley,  oats,  com,  alfalfa,  sorghum,  all  kinds  of  vegetables,  and 
many  varieties  of  fruits.  Water  for  irrigation  is  taken  from  the  Little  Colorado 
in  two  ditches,  one  about  9  and  the  otner  about  5  miles  long,  each  having 
several  miles  of  laterals. 

WOODRUFF. 

Woodruff  is  another  farming  village  situated  12  miles  east-southeast  from  Hol- 
brook on  the  Little  Colorado  River.  Water  is  secured  by  damming  the  Little 
Colorado.  All  kinds  of  small  grains  and  vegetables  are  raised.  Alfalfa  is  a 
staple  crop;  and  fruits,  such  as  peaches,  apples,  x>6ars,  apricots,  plums,  and  a 
variety  of  cherries,  do  well.  The  village  is  located  at  the  foot  of  Woodruff  Butte, 
a  noted  landmark  in  northern  Arizona.  The  Butte  is  of  volcanic  origin  and 
rears  its  solitary  head  1,000  feet  above  the  surrounding  plain.  It  is  one  of  the 
most  picturesque  towns  in  the  county. 

SNOWFLAKE. 

Snowflake  is  situated  30  miles  south  of  Holbrook,  and  is  the  second  town,  based 
on  population,  in  the  coimty.  The  town  is  substantially  built,  containing  numer- 
ous fine  brick  residences  and  several  substantial  business  houses.  It  is  built  in 
the  center  of  a  rich  farming  section.  The  cultivated  lands  adjacent  to  town  are 
watered  from  storage  reservoirs,  impounding  the  waters  of  Silver  Creek.  The 
town  is  handsomely  laid  out;  broad  streets  lined  with  tall  shade  trees,  beautiful 
buildings,  etc..  combine  to  give  an  air  of  opulence  and  prosperity  to  the  place. 
It  is  the  most  beautiful  and  most  substantially  built  town  in  northern  Ajnzona. 
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The  lands  surroiinding  the  town  are  very  fertile,  producing  all  kinds  of  cereals, 
hay,  vegetables,  and  various  kinds  of  fruit.  The  town  has  a  telegraph  line,  a 
daily  stage,  and  every  convenience  of  an  inland  town. 

TAYLOR. 

Taylor  is  situted  about  3  miles  above  Snowflake,  on  Silver  Creek.  Like  Snow- 
flake,  it  depends  wholly  on  the  tilling  of  mother  earth.  The  two  towns  depend 
on  the  same  irrigation  system,  and  there  is  now  about  4;000  acres  of  tillable  Jand 
under  cultivation  in  and  about  the  two  towns.  Two  more  irrigation  systems  are 
now  bein^  constructed,  and  in  a  year  or  so  two  or  three  times  tne  present  amoimt 
of  land  will  be  cultivated.  The  productions  at  Taylor  are  the  same  as  around 
Snowflake.  Taylor  is  pushing  ahead  and  rapidly  forging  to  the  front  as  one  of 
the  hve  towns  of  the  county. 

SHOWLOW. 

Showlow  is  located  on  Showlow  Creek,  about  18  miles  south  of  Taylor.  It  is 
principally  a  farming  community,  yet  some  of  the  sheep  owners  of  Navajo 
County  reside  there  and  own  ranches  in  that  section. 

PINETOP. 

Pinetop,  Linden,  Pinedale,  and  Herber  are  situated  in  the  timber  belt  south 
and  west  of  Showlow.  They  are  also  farming  conununities,  while  several  sheep 
and  cattle  men  reside  there. 

SHUMWAY. 

Shtmiway  is  situated  on  Silver  Creek,  7  miles  southeast  of  Taylor.  It  is  hemmed 
in  by  surroundm^  mountains  and  is  a  picturesque  and  beautiful  spot.  It  con- 
tains a  fine  flouring  mill,  which  supplies  the  surrounding  country  with  flour. 
That  vicinity  is  particularly  adapted  to  fruit  raising,  and  the  most  delicious  vari- 
eties are  produced  at  Shumway.  In  addition  thereto  all  sorts  of  cereals,  vegeta- 
bles, and  nay  are  raised. 

mRIGATION. 

There  are  many  thousand  acres  of  the  choicest  kind  of  farming  land  in  the 
county  and  plenty  of  water  to  irrigate  the  land  with.  It  will  require  only  a 
small  outlay  to  buud  a  number  of  storage  reservoirs  to  im^und  the  water  of  the 
streams,  and  make  a  vast  agricultural  section  out  of  this  county.  There  is  a 
^ood  demand  for  all  kinds  of  produce.  The  soil,  with  the  application  of  water  by 
irrigation,  will  produce  abundantly  wheat,  oats,  com,  barley,  rye,  beans,  potatoes, 
cabbage,  peas,  and  all  kinds  of  garden  truck,  besides  apples,  peaches,  pears, 
plums,  apricots,  prulies,  berries  of  all  descriptions,  and  sugar  beets.  An  invest- 
ment in  a  few  reservoirs  will  bring  returns  in  a  thousandfold.  There  are  num- 
erous flne  reservoir  sites,  where  nature  has  hollowed  out  places,  and  all  that  is 
required  is  to  dam  up  the  narrow  outlets.  A  natural  basm  above  Holbrook,  if 
danuned  up,  will  reclaim  100,000  acres  of  land;  another  above  Showlow,  one  near 
Winslow,  and,  in  fact,  the  county  is  dotted  with  natural  reservoir  sites.  So  far 
only  9,000  acres  of  land  have  been  reclaimed  in  the  county,  and  the  agricultural 
industry  is  in  its  infancy.  The  soil  is  black  loam,  and  sandy,  gravelly  clay,  and 
IB  rich  and  fertile  whenever  water  is  applied. 

The  rainfalls  in  the  latter  part  of  the  summer  always  send  torrents  of  water 
down  the  streams,  which,  if  impounded,  would  be  of  vast  value  to  the  agricul- 
turist, fruit  raiser,  and  stockman. 

BEET  SUGAR. 

/  The  soil  is  especially  adapted  to  the  cultivation  of  sugar  beets.  Actual  experi 
ments  have  demonstrated  that  beets  can  be  raised  here  containing  from  18  to  20 
per  cent  of  saccharine  matter.  Land  once  put  in  shape  to  cultivate  beet  sugar 
succ^sfully  is  worth  from  $200  to  $300  per  acre. 

TIMBER. 

About  one-third  of  the  county  is  heavily  timbered  with  pine,  piflon,  oak,  and 
cedar.  The  pine  makes  fine  lumher,  and  the  other  varieties  make  very  desirable 
material  for  fencing  and  fuel.  Coal  can  also  be  had  for  $7  to  $8  per  ton  in  any 
of  the  towns  along  the  railroad. 
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RAILROADS. 


The  Santa  Fe  Pacific  Railroad  traverses  the  county  centrally  from  East  to  West. 
a  distance  of  over  58  miles.  The  main  stations  are  Holbrook,  St.  Joseph,  and 
Winslow. 

AGRICULTURE. 

Wheat,  oats,  and  com  are  the  principal  cereals  raised.  Wheat  brings  $1  per 
bushel,  com  60  to  75  cents  per  bushel,  oats  50  to  60  cents  per  bushel.  Alfalfa  is 
another  staple  crop  and  brings  from  $7  to  $15  per  ton.  Fruit  and  garden  truck 
bring  good  returns. 

LIVE  STOCK. 

Agriculture,  cattle,  and  sheep  raising  are  the  three  great  industries  of  the 
county.  There  are  now  about  60,000  head  of  cattle  in  tne  county,  150,000  head 
of  sheep,  8,000  horses,  and  2,000  swine. 

MINING. 

Several  prospects  have  been  discovered,  but  no  paying  mines  have  been  found 
as  yet. 

WEALTH. 

The  assessed  valuation  for  1899  was  $1,211,058.19,  which  represents  about  three- 
eighths  of  the  real  value  of  the  property  in  the  county. 

CLIMATE. 

The  mean  elevation  is  between  5,000  and  6,000  feet  above  sea  level.  The  climate 
is  bracing  and  is  an  ideal  retreat  for  pulmonary  affections.  The  winters  are  mild 
and  the  altitude  renders  the  summers  comparatively  cool.  No  extremes,  but  an 
even,  moderate  climate,  suited  to  develop  physical  and  mental  activity.  The 
snowfall  during  the  winter  is  light,  and  the  refreshing  showers  in  the  summer 
cool  the  atmosphere  and  temper  the  heat. 

SCENERY  AND  NATURAL  WONDERS. 

Southeast  of  Holbrook  is  the  world-famous  Petrified  Forest.  To  the  north  is 
the  strange  and  weird  Painted  Desert,  the  Aztec  ruins,  the  Moqui  villages,  where 
every  year  the  snake  dance,  a  remarkable  religious  ceremony,  is  held,  and  which 
attracts  scientists  and  tourists  from  every  part  of  the  globe.  To  the  south  are 
the  famous  hunting  and  fishing  grounds  of  the  White  Mountains. 

EDUCATION. 

There  are  14  school  districts  in  the  county,  employing  22  teachers.  Five  of  the 
districts  have  graded  schools,  with  two  or  more  teachers.  The  number  of  months 
of  school  taught  in  each  district  range  from  5  to  8,  averaging  about  6^  months. 
The  salaries  paid  range  from  $45  to  $100  per  month ;  average  salary  about  $65  per 
month  for  both  male  and  female  teachers.  There  are  about  1,000  children  of 
school  age  in  the  county.  The  schools  are  in  excellent  condition,  and  the  stand- 
ard of  the  teachers  is  fully  equal  to  the  average  in  the  East.  Most  of  them  are 
normal  school  graduates  or  have  received  professional  training  in  normal  schools. 

PRESS. 

Two  papers  are  published  in  the  county— the  M4il,  at  Winslow,  and  the  Argus- 
at  Holbrook. 

CHURCHES. 

There  are  8  churches  in  the  county.  Several  denominations  who  have  no  church 
building  of  their  own,  but  hold  services  in  the  public  halls,  schoolhouses,  and  In 
the  meeting  house  of  the  denominations  who  are  fortunate  enough  to  have  one. 

DAIRY  PRODUCTS. 

Dairy  products  are  increasing,  but  the  supply  does  not  go  beyond  home  con- 
sumption.   It  could  be  vastly  increased. 
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OTHER  INDUSTRIES. 

Almost  all  over  the  cotinty  along  the  Little  Colorado  good  clay  and  sand  suit- 
able for  brickmaking  can  be  found.  The  brick  manufactured  at  Holbrook  and 
Winslow  rival  the  famous  Milwaukee  product. 

Fine  building  stone  can  be  quarried  along  foothills  of  the  Little  Ck)lorado.  At 
Penzance,  6  miles  below  Holbrook,  the  Santa  Fe  Pacific  Railroad  Company  is 
oi)erating  a  larse  rock  quarry,  employing  about  100  men.  This  product  is  shipped 
east  and  west  along  the  whole  system. 

A  ffood  grade  of  gypsum,  in  inexhaustible  quantities,  is  found  in  many  places, 
i;vhich  would,  if  properly  treated,  make  cement  equal  to  the  best. 

Tanneries,  woolen  mills,  a  wool  scouring  plant,  etc.,  would  be  profitable  invest- 
ments. 

Assessed  valuation  of  property  in  Navajo  County, 

Land  (315,888  acres) $125,486.85 

Improvements 88,267.10 

Railroad  land  (721,109  acres) 144,221.71 

City  and  town  lots.. 87,463.88 

Improvements 178, 540. 00 

Horses: 

Range  (1,866) 18,660.00 

Work  (568) 22,720.00 

Saddle  (265) 5,800.00 

Stallions  (8) 890.00 

Mules  (61) 1,995.00 

Asses  (78) 890.00 

Cattle,  range  (8,787) 104,704.15 

Milchcows  (483) 9,772.00 

Sheep  (88,455) 176,910.00 

GK)at8(530) 1,060.00 

Swine  (247) 1,118.00 

Railroad,  standard  gauge  (57.208  miles) 143,020.00 

All  other  property 161,094.56 

Total 1,211,058.19 

APACHE  COUNTY. 

County  seat,  St.  Johns. 

County  ojicers. —Sui)ervisors,  A'.  V.  Gibbons,  L.  J.  Brown,  B.  Lopez ;  sheriff, 
£dward  Beeler ;  district  attorney,  Alfred  Buiz ;  county  recorder,  John  T.  Patter- 
son; treasurer,  Benjamin  Schuster;  clerk  board  of  supervisors,  John  T.  Patterson. 

Apache  County  was  named  from  the  Apache  Indians,  who  formerly  occupied 
this  section,  and  still  occupy  their  reservation  to  the  immediate  southwest.  The 
county  is  48  miles  from  east  to  west  and  115  miles  north  and  south,  exclusive  of 
the  Navajo  Indian  Reservation  on  the  north,  and  lies  in  the  northeast  comer  of 
the  Territory.  It  has  an  average  of  about  5 ,600  feet  altitude,  and  is  traversed  by  the 
Rio  Puerco,  Zuni,  and  Little  Colorado  rivers,  flowing,  respectively,  from  the 
northeast,  east,  and  southeast.  The  greatest  elevation  is  in  the  south,  the  region 
of  the  spurs  of  the  White  Mountains.  The  surface  is  a  series  of  broad  valleys 
and  table-lands. 

WATEE  SUPPLY. 

The  White  Mountains  on  the  south,  containing  about  600  square  niiles.  which 
slope  gradually  to  the  north,  furnish  a  considerable  supply  of  water.  Tne  July 
aod  August  rams  are  copious,  the  streams  often  overflowing  their  banks.  This 
'water  is  partially  stored  in  numerous  small  reservoirs,  the  capacity  of  which  is 
entirely  inadequate  to  reclaim  the  available  agricultural  land. 

FORESTS. 

The  best  part  of  the  country  near  the  snow  line  is  covered  with  a  good  growth 
of  lonjB^-leaf ed  pine,  varying  from  saplings  to  immense  trees  4  to  6  feet  in  diameter. 
This  tmiber  is  protected  by  the  Government  and  is  practically  untouched.  The 
timber  area  is  about  600  square  miles  in  extent ^  and  is  worth  nuUions  of  dollars  in 
itself,  besides  its  incalculable  influence  ui)on  climate  and  water  supply.  The  foot- 
liills  of  the  mountains  are  covered  with  a  growth  of  pifion,  cedar,  and  oak,  averag- 
ing at  maturity  about  12  inches  in  diameter.  The  timber  of  the  foothills  is  not 
merchantable  except  for  fuel  and  fencing,  and  may  be  had  for  the  cost  of  hauling, 
-which  is  only  nominal.  .     r\r\n  i  r> 
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CLIMATE. 

The  climate  is  that  of  most  localities  in  our  latitude  and  elevation.  The  air  is 
light  and  dry,  and  the  wind  fitful,  especially  during  the  spring  months,  but 
cyclones  and  destructive  storms  are  wholly  unknown.  The  summers  are  mild 
and  pleasant,  witn  cool  nights,  while  the  winter  season  may  be  compared  with 
tiie  quiet  sunny  weather  of  late  September  in  the  Middle  States.  The  spring 
months  are  dry,  but  abundant  rains  set  in  usually  about  July  1  and  continue  well 
into  the  fall  months.  Irrigation  is  usually  employed  during  the  dry  season,  but 
is  not  absolutely  necessary  for  the  raising  or  late  crops  of  com,  wheat,  and 
sorghum. 

GRAIN. 

Our  cool  seasons  are  peculiarly  adapted  to  the  raising  of  small  grain.  The 
land  under  irrigation  produces  abundant  crops.  The  grain  raised  in  this  section 
is  a  very  large  kernel,  oats  weighing  as  high  as  50  pounds  to  the  bushel.  The 
wheat  18  of  an  excellent  quali^  for  milling.  About  1,250  barrels  of  flour  are 
turned  out  annually  by  our  county  mills.  Springerville  is  the  center  of  the  grain- 
producing  district. 

GRASSES. 

The  only  tame  grass  cultivated  is  alfalfa  or  lucerne.  This  is  a  most  remarka- 
ble grass,  Doth  in  vitality  and  production.  Its  roots  i)enetrate  the  ground  to  the 
depth  of  8  feet.  It  does  not  jrield  easily  to  the  drought,  and  in  this  section  pro- 
duces two  or  three  crops  a  year.  The  wild  grasses  on  the  mesas  consist  of  wriite 
and  black  grains,  Sacaton,  and  several  other  varieties,  which  come  up  after  the 
first  summer  rains,  and  mature  and  cure  before  the  fall  frosts  and  furnish  strong 
and  nutritious  feed  for  all  kinds  of  live  stock  during  the  winter.  In  the  spring, 
after  the  snow  melts  in  the  mountains,  a  fine  growth  of  bunch  and  blue  grass 
starts  up  in  the  vicinity,  and  the  live  stock  are  driven  into  the  mountains  for 
summer  range. 

CATTLE. 

The  cattle  industry  of  Apache  County,  which  formerly  was  the  chief  industry 
of  the  county,  has  undergone  a  very  remarkable  change,  which  is  attributable  to 
natural  causes :  First,  the  liability  of  the  occurrence  of  droughts  in  an  arid 
country ;  and  second,  the  disposition  of  stockmen  to  overstock  a  new  country. 

In  1888  the  territory  which  now  constitutes  Apache  Ck)unty  had  not  less  than 
40,000  head  of  cattle,  while  to-day  the  number  of  cattle  in  the  county  wiU  not 
exceed  10,000  head,  a  condition  far  more  favorable  to  the  interests. of  the  cattle- 
men than  when  the  county  was  overstocked  with  cattle. 

SHEEP. 

The  chief  rival  of  the  cattle  industry  is  the  sheep  industry.  In  the  latter  less 
money  is  required  to  begin  with,  and  hence  more  persons  are  engaged  in  it.  The 
sheepmen  are  usually  residents  and  personally  superintend  their  business.  The 
range  is  naturally  adapted  to  sheep  breeding  and  severe  losses  are  unknown. 
The  mesas  are  generally  well  covered  vnth  cedars,  which  furnish  protection  to 
the  stock  during  the  stormy  winter  weather,  the  sagebrush  and  other  imder- 
growth  being  sufficient  for  their  subsistence.  During  the  summer  months  the 
nocks  are  all  driven  into  the  mountains  where  they  find  an  abundance  of  green 
feed.  The  annual  wool  clip  reaches  about  750,000  pounds,  and  is  one  of  the 
county's  principal  resources. 

TOWNS. 

St.  Johns,  the  county  seat,  is  located  on  the  Little  Colorado  River,  near  the  cen- 
ter of  the  county,  15  miles  from  the  railroad.  It  has  approximately  a  population 
of  1,500  inhabitants,  1  Catholic,  and  1  Mormon  church,  2  i)ublic  schools,  1  flour 
mill,  4  large  general  stores,  a  substantial  court-house  and  jail,  and  1  newspaper, 
The  St.  Johns  Herald. 

Springerville  is  located  in  the  southern  part  of  the  county,  with  a  population 
of  about  300  inhabitants,  1  flour  mill,  a  Catholic  church,  3  stores,  and  1  substan- 
tial school  building, 

Concho  is  near  the  center  of  the  west  line  of  the  county,  containing  a  iK)pula- 
tion  of  about  500  inhabitants,  3  stores,  and  2  public  schoolhouses.  It  is  the  center 
of  the  fruit  raising  and  sheep  industry. 

Other  small  towns  are  Nutrioso,  Alpine,  Eagar,  Greer,  and  Navajo. 
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SCHOOLS. 

There  are  12  school  districts  in  the  county,  which  employ  19  teachers  for  a  term 
of  five  to  six  months,  at  salaries  ranging  from  $40  to  $85  per  month.  Teachers 
are  generally  graduates  of  first-class  normal  schools,  and  examinations  are  under 
the  supervision  of  the  Territory  superintendent  of  public  instruction. 

IRRIGATION. 

There  are  about  8,000  acres  under  ditch  in  the  county.  This  has  all  been  carved 
out  of  waste  land,  practically  valueless  to  the  Government.  The  work  of  water 
development  and  land  reclamation  has  been  done  by  our  home  people  in  every 
imstance,  without  the  aid  of  outside  capital.  The  plan  of  operation,  usually,  is  to 
organize  a  stock  company,  the  stock  being  paid  for  by  work  in  the  construction 
operations. 

Fanning  in  this  county  is  no  experiment.  It  is  an  unqualified  success,  and  is 
limited  to  a  few  thousand  acres,  solely  because  of  a  lack  of  water  development. 
Substantial  improvements  in  that  direction  are  underway,  however.  The  St. 
Johns  Irrigation  Company,  a  cooperative  concern  which  now  irrigates  some  3,000 
acres  of  bench  land,  has  two  reservoirs  completed,  at  a  total  cost  of  $15,000,  and 
has  another  reservoir  under  construction,  which  will  cost  $15,000  more,  and 
which  will  irrigate  between  3,000  and  4,000  acres  in  the  neighborhood  of  St. 
Johns.  All  the  water  supply  is  from  the  Little  Colorado  River  and  its  tribu- 
taries, 

Apache  County  has  been  known  as  essentially  a  stock-raising  county,  but  its 
agricultural  interests  are  certain  to  become  an  important  factor  in  the  general 
prosperity  within  the  near  future.  Our  people  are  alive  to  the  necessity  and 
importance  of  water  storage,  and  the  undeveloped  resources  of  the  county  in 
respect  of  available  reservoirs  sites  comprise  a  valuable  asset.  Nor  will  the 
development  of  the  counter's  agricultural  resources  conflict  with  the  live-stock 
interests.  The  land  reclaimed  and  available  for  reclamation  forms  little  or  no 
part  of  the  grazing  lands.  As  a  matter  of  fact  the  stockmen  welcome  the  fann- 
ers, from  whom  they  are  able  to  purchase  all  their  supplies,  while  the  extension 
of  the  alfalfa  fields  will  mean  better  opportunities  for  fattening  the  range  cattle. 

Assessed  valuation  of  property  in  Apache  County. 

Land  (114,790  acres) $34,437.00 

Improvements 69,300.00 

Railroadland  (769, 360  acres) 154,128.89 

Town  and  city  lots  (487) 16,999.00 

Improvements 46,505.50 

Uorses* 

Range  (1,195) 12,485.53 

Work  (882) 24,443.00 

Saddle  (761) 14,a78.50 

StalHons  (16) 1,075.00 

Mules  (53) 1,350.00 

Asses  (179) '. 862.00 

Cattle,range  (7,589) 75,890.00 

Milch  cows  (536) 9,414.00 

Sheep  (109,104) 218,208.00 

Qt)at8  (3.001)     6,002.00 

Swine  (172) 619.00 

Railroad  standard  gauge  (54  miles) 136,205.00 

Pullman  Palace  Car  Company 2,986.99 

All  other  property 182,435.66 

Total 1,007,425.07 

GILA  COUNTY. 

County  seat.  Globe. 

County  qtflcer*— Sui)ervi8ors,  G.  D.  Barclay,  J.  G.  Oldfield,  J.  B.  Freeman; 
treasurer,  A.  H.  Morehead ;  sheriff,  W.  T.  Armstrong ;  district  attorney,  P.  W. 
Fleming ;  probate  judge,  T.  M.  Thurmond ;  recorder,  ft,  J.  Williams ;  clerk  board 
of  saperviflors,  R.  J.  Williams. 

Gila  Connty  occupies  a  peculiar  i)osition,  geographically,  lying  in  the  eastern 
central  part  of  the  territory,  bounded  on  the  north  by  the  rim  of  the  MogoUons, 
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stretching  into  the  Apache  Indian  Reservation  on  the  east,  defined  by  the  foot  of 
the  Four  Peaks  on  the  west.  One  glance  at  the  map  of  Gila  County  recalls  the 
expression,  **  a  country  of  magnificent  distances." 

CLIMATE  AND  NATURAL  OBJECTS. 

The  climate  of  Gila  County  presents  features  of  the  widest  diversity.  In  winter 
one  may  drift  from  the  snow-clad  forests  of  Pine  and  Payson  to  the  rare  salubrity 
of  Globe  and  the  Salt  River  Valley ;  in  sunmier  he  may  be  seen  wending  his  way 
back  to  the  perfumed  groves  in  the  shadow  of  nature's  stupendous  wall, "  the 
rim  "  of  the  Moffollons.  Even  from  Globe,  where  in  summer  the  climate  is  some- 
times on  the  ardent  order  during  the  heat  of  the  day,  a  10-mile  drive  to  the  Pinal 
Mountains  will  bring  one  to  a  cool  and  delightful  atmosphere. 

No  other  field  in  the  wonderful  West  holds  out  greater  attractions  to  the  touriSt, 
the  health  se^er,  the  man  with  the  gun  and  rod,  the  brush  and  camera.  Among 
other  remarkable  objects  are  the  Natural  Bridge,  near  Pine,  the  majestic ''Rim, 
the  Salt  River  Valley  canyon,  and  the  caves  and  labyrinths  of  the  East  Verde. 
The  Natural  Bridge  brings  hundreds  of  sight-seers  every  year  from  Globe,  a  dis- 
tance of  118  miles,  and  no  one  who  ever  looked  upon  it  ever  regretted  the  foni 
days  of  dusty  travel  necessary  to  reach  it.  It  is  a  majestic  span  of  nature's 
masonry,  from  the  edge  of  which  a  tiny  silver  sti'eam  can  oe  seen,  200  feet  below, 
the  mighty  arch  being  over  300  feet  in  length  and  containing  sufficient  material 
to  build  a  city.  This  arch  at  one  point  is  only  6  feet  thick,  and  a  hole  about  the 
size  of  a  man's  body  gives  the  dehghted  observer  a  i)erfect  view  of  the  wonders 
below  him ;  yet  on  the  top  of  the  great  bridge  there  is  a  fine  farm. 

The  **  Rim'*  of  the  MogoUons  forms  one  of  the  most  sublime  pictures  ever  con- 
templated by  man.  It  extends  150  miles,  and  simply  constitutes  an  abrupt  descent 
from  the  great  elevated  table-land  known  as  the  Coconino  forest,  down  to  the 
plains  altitude  of  southern  Arizona.  For  miles,  in  places,  the  mighty  wall  stands 
2,000  feet  above,  as  perpendicular  as  the  walls  of  a  house,  with  cactus,  catclaw,  and 
mesquite  at  the  bottom,  and  the  long-leaved  pine  dangling  over  the  top.  Alto- 
gether it  may  properly  be  considered  one  of  the  greatest  natural  wonders  in 
Ajnerica. 

The  valley  of  the  Upper  Salt,  about  25  miles  north  of  Globe,  spreads  out  for  sev- 
eral miles,  where  enterprising  ranchers,  aided  by  abundant  water,  exhaustless  tim- 
ber from  the  near-by  Sierra  Anchas,  and  every  aid  which  generous  nature  affords, 
have  made  substantial  improvements.  The  valley  terminates  in  a  canyon  so  nar- 
row, deep,  and  precipitous  that  it  constitutes  a  natural  wonder,  and  this  canyon 
has  been  selected  by  the  Hudson  Reservoir  people  as  their  dam  site.  A  dam  200 
feet  in  height  will  be  constructed,  which  will  store  sufficient  water  to  irrigate  the 
whole  of  the  Salt  River  valley  and  the  adjacent  mesas.  Other  fine  attractions  are 
the  hot  springs,  30  miles  north  of  San  Cfarlos,  the  cave  dwellings,  and  other  pre- 
historic ruins  in  the  greatest  profusion,  together  with  wonderful  rossils  and  almost 
every  natural  attraction  known. 

FRATERNAL  SOCIETIES. 

Globe  is  the  most  enthusiastic  secret  society  city  in  the  Territory.  The  Odd 
Fellows  have  just  completed  a  fine  brick  hall  which  would  be  a  credit  to  any  town 
of  5,000  people.  The  Masons  also  control  a  commodious  hall,  the  KniAts  of 
Pythias  have  a  fine  lodge,  while  the  Ancient  Order  of  United  Workmen,  Wood- 
men of  the  World,  Elks,  Foresters,  Miner's  Union,  GkK)d  Templars,  Red  Men, 
Rebeccas,  and  Ladies'  Auxiliary  of  the  Red  Men  are  in  a  flourishing  condition. 

AGRICULTURE  AND  HORTICULTURE. 

During  the  present  year,  more  than  ever  before,  extensive  practical  experiments 
have  proved  that  all  standard  varieties  of  fruit  reach  a  degree  of  perfection  in  Gila 
County  seldom  equaled  on  the  coast,  while  wheat,  com,  barley,  and  alfalfa  are 
raised  in  abundance  by  irrigation  in  the  lower  sections,  and  without  it  in  the 
higher  localities.  The  little  settlement  of  Pine,  which  nestles  at  the  foot  of  the 
**  Kim,"  has  demonstrated  very  forcibly  what  the  possibilities  of  the  soil  are  in 
Gila  County. 

CATTLE. 

The  cattle  industry,  which  was  somewhat  crippled  in  1897,  has  revived  wonder- 
fully since  the  beginning  of  1 898 ,  and  men  are  greatly  cheered  by  the  outlook.  T  he 
past  season  was  favorable  and  the  range  correspondingly  good.    The  completion 
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of  the  railroad  to  Globe  enables  owners  to  market  cattle  which  would  not  other- 
wise be  moved  ont  of  the  connty  on  account  of  having  to  drive  over  a  dry  country, 
and  the  industry  still  holds  its  place,  second  only  to  mining. 

RAILROADS. 

The  sad  confession,  unavoidable  in  Gila  County's  last  report,  that  it  was  the  only 
county  in  the  Territory  without  a  railroad  is  happily  no  longer  necessary.  The 
QUa  Valley,  Globe  and  Northern  Railroad  is  in  full  operation,  connecting  with  the 
Southern  Pacific  at  Bowie,  and  has  its  terminus  at  Globe.  It  operates  about  28 
miles  of  road  in  the  county,  and  will  shortly  be  extended  to  the  Black  Warrior,  9 
miles  northwest  of  Globe,  The  road  carries  spurs  to  the  smelters  of  the  Old 
Dominion  Copper  Mining  and  Smelting  Company  and  the  United  Globe  mines. 
It  is  concedea  that  the  road  has  been  prosperous  to  a  degree  that  astonished  its 
promoters.  It  has  not  only  been  a  great  success  for  its  investors,  but  has  increased 
the  prosperity  of  Globe  and  the  whole  county  inestimably.  For  twenty  long 
years  the  pioneers  of  Gila  County  have  waited  and  prayed  for  the  happy  hour 
when  the  neigh  of  the  iron  horse  should  echo  against  the  ribbed  walls  or  Pinal 
Mountains ;  hundreds  grew  feeble  with  age  and  sank  into  the  grave  as  they  waited, 
bnt  the  survivors  have  lived  to  realize  their  hopes,  and  the  eimanced  value  of  their 
property  since  the  advent  of  the  road  secures  them  an  independent  old  age.  The 
coiistruction  of  the  road  distinctly  marks  a  new  and  grander  era  for  Gila  County 
in  every  department  of  its  industrial  affairs. 

MINING. 

This  is,  of  course,  the  crowning  industry  of  Gila  County.  It  is  one  matter  in 
which  Gila  County  ranks  with  any  community  in  the  coast  country.  Twenty 
years  ago  the  copper  mines  of  Globe  realized  handsome  dividends,  when  it  was 
necessary  to  purchase  everything  needed  at  a  much  higher  price  than  now;  when 
railroad  freight  rates  were  nearly  double,  and  everything  taken  in  or  out  was 
dragged  from  Willcox,  a  distance  of  140  miles,  through  sand  and  dust,  and  while 
copper  was  10  cents,  instead  of  18  cents.  Nothing  else  could  speak  stronger  for 
the  extent  and  richness  of  these  mines.  The  Old  Dominion  and  the  United  Globe 
are  the  pioneer  properties  of  the  camp,  and  millions  have  been  produced  from 
the  yawning  stopes  with  which  the  mountain  is  honeycombed.  The  advent  of 
the  railroad,  of  course,  has  stimulated  their  operation  and  doubled  their  capacity 
to  produce.  The  Old  Dominion  has,  during  the  last  year,  put  in  thousands  of 
dollars'  worth  of  new  machinery,  one  feature  in  their  improvements  being  the 
finest  hoist  in  the  Territory,  and  the  company  employs  something  near  450  men. 
The  United  Globe  has  made  similar  strides,  and  contemplates  putting  in  a  leach- 
ingplant  in  the  near  future.    It  employs  about  500  men. 

The  Black  Warrior  Comi)any  has  two  groups  of  mining  claims  located  7  miles 
Tvest  of  Globe,  in  Gila  County,  there  being  40  claims  in  all.  The  Black  Warrior 
mines  have  been  working  continually  for  the  past  three  years,  and  have  been 
developed  from  a  promising  prospect  to  producing  mines ;  during  which  time  the 
company  has  made  large  soipments  of  copper  ore,  averaging  14  per  cent  copper, 
to  the  local  smelters  at  Globe,  and  since  the  completion  of  the  Gila  Valley,  Globe 
and  Northern  Railway  the  company  has  been  making  regular  shipments  of  from 
two  to  six  carloads  per  week  of  its  high-OTade  ore  to  Silver  City  reduction  works. 
During  these  shipments  there  have  been  from  50  to  75  men  developing  the  property 
and  blocking  out  ore,  preparing  to  supply  the  150-ton  plant  which  the  company 
has  erected  for  the  treatment  of  its  own  ore  on  its  own  property  for  the  produc- 
tion of  copi)er  and  bullion.  The  company  has  spared  no  pams  m  its  equipment, 
and  has  in  connection  with  the  plant  a  reverbatory  furnace,  and  has  now  com- 
menced the  erection  of  a  sulphuric  acid  plant. 

It  is  claimed  that  the  ore  actually  blocked  out  xipoji  the  DadeviUe  and  Mont- 
l^omery  claims  alone  shows  100,000  tons  of  copper  ore,  averaging  10  per  cent  copper, 
the  ore  bodies  being  explored  to  the  depth  of  300  feet  on  the  dip  of  the  vein,  there 
being  over  3,000  feet  of  development  work  upon  these  two  claims  alone,  in  all  the 
^woTEings  of  which  the  ore  bodies  are  encountered.  The  ore  is  worked  by  gravity 
from  the  mines  through  an  adit  tunnel,  which  taps  the  workings  at  the  lowest 
level;  the  ore  then  passes  by  gravity  along  a  tramway  6,000  feet,  where  it  reaches 
the  plant,  which  is  constructed  on  the  gravity  plan,  below  which  is  the  reverbatory 
fnrnace,  which  turns  out  the  bullion  in  its  mushed  state. 

The  company  has  a  small  town  of  its  own  near  the  works,  consisting  of  a  ware- 
bouse,  office,  store  building,  comfortable  dining  hall,  blacksmith  shops,  laboratory, 
bonk  houses,  and  residence  of  the  superintendent,  water-pipe  lines  being  laid  to 
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convey  water  to  all  the  buildings  in  the  camp.  The  plant  has  been  especially 
constructed  for  the  treatment  of  the  oxide  ores  of  the  Black  Warrior  at  the 
mini  mum  expense,  and  nature  has  favored  this  property  to  that  end.  From  the 
farthest  workings  of  the  mine  there  is  a  continual  slope  which  does  not  end  until 
the  scales  which  are  to  weigh  the  bullion  are  reached,  a  distance  of  over  a  mile. 

Besides  the  foregoing  leading  ijroperties,  many  others  are  fast  assuming  the 
proportions  of  standard  paying  mines,  while  the  hills  are  full  of  miners  and  chlo- 
riders  who  do  well,  working  small  properties  on  a  private  scale  and  shipping  the 
ore  and  selling  it  to  the  large  smelters. 

The  Pinto  Creek  district  is  coming  to  the  front  as  a  copx)er  and  gold  camp, 
several  important  sales  having  been  made  to  good  companies  during  the  last  four 
months. 

Valuable  copper  properties  exist  also  near  Payson,  on  Tonto  Creek,  and  in  the 
Gun  Creek  district,  and  the  mining  outlook  as  a  whole  is  vastly  better  than  ever 
before  since  the  organization  of  the  county.  It  is  principally  this  industry  which 
makes  a  demand  for  all  the  products  of  the  range,  the  ranch,  the  garden,  and  the 
orchard,  and  has  built  up  the  wealth  of  Gila  County,  and  to  it  the  people  look 
for  the  greatest  measure  of  prosp9rity  ever  known  to  any  section  of  Arizona. 

NEWSPAPERS. 

The  press  in  Gila  County  consists  of  two  weekly  newspapers,  the  Arizona 
Silver  Belt,  owned  and  published  by  the  venerable  Judge  Hackney  and  Joseph 
Hamill,  and  the  Globe  Times,  published  and  owned  by  the  veteran  frontier  news- 
paper man.  R.  C.  Brown.  Both  papers  are  ably  edited  and  work  with  true  fron- 
tier enthusiasm  for  the  upbuilding  of  their  community. 

A  general  recapitulation  of  the  progress  of  the  county  since  the  last  report 
would  reveal  astonishing  advancement  in  industrial  conditions,  and  the  total 
value  of  all  property  would  appear  much  greater  in  the  report  if  people  could 
learn  that  a  full- value  assessment,  along  with  a  light  tax  rate,  advertises  a  com- 
munity vastly  batter  than  an  under  assessment  along  with  a  heavy  tax  rate. 

Assessed  valtiation  of  property  in  Oila  County. 

Land  (3,002  acres) S16.574 

Improvements 128,470 

Patented  mines  (53) 152,900 

City  and  town  lots .-.  66,430 

Improvements 136,867 

Horses : 

Range  (1,226) 12,260 

Sadfie  (1,875) 40,866 

Mules  (98) 2,450 

Asses  (357) 1,785 

Cattle  (40,766) 407,660 

Sheep  (13) 36 

Goats  (4,411) 8,823 

Swine  (377) 1,885 

All  other  property 271, 912 

Total 1,248,907 

MOHAVE  COUNTY. 

County  seat,  Bangman. 

County  oncers.— Supervisors,  Ed  Imus,  M.  Scanlon,  J.  S.  Kolar;  sheriff. 
Harvey  Hubbs ;  treasurer,  A.  Cornwall ;  district  attorney,  William  G.  Blakely : 
recorder,  John  P.  Feeny ;  probate  judge,  J.  A.  Logan ;  clerk  board  of  supervisors. 
John  P.  Feeny. 

Prior  to  1864  Mohave  County  composed  a  portion  of  Donna  Ana  County,  N.  Mex.. 
but  after  the  organization  of  the  Territory  of  Arizona  it  was  formed  into  one  of 
the  four  original  political  divisions  into  which  the  Territory  was  divided.  It 
embraces  16,000  square  miles  of  the  northwestern  part  of  the  Territory.  It  is 
traversed  by  high  mountain  ranges  and  broad  valleys,  covered  many  months  in 
the  year  by  luxuriant  vegetation  and  nutritious  grasses.  Until  1883  its  only 
means  of  conmiunication  with  the  outside  world  was  by  stage  to  San  Bernardino, 
or  river  steamer  to  the  Gulf  of  California. 
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LANDS. 

The  number  of  acres  of  land  now  under  cultivation  is  over  2,500;  and  on  the 
Colorado  River  below  Fort  Mohave  several  hundred  more  acres  are  in  process  of 
eclamation. 

The  irrigation  canals  of  the  county  are  purely  of  a  lateral  nature,  built  to  carry 
ivater  over  small  sections  of  land.  On  the  Big  Sandy  each  farmer  has  taken  out 
i  ditch  from  the  creek  to  irrigate  his  own  tract  of  land,  consisting  from  50  to  800 
lores.  Thirty-five  miles  of  ditch  will  cover  the  irrigation  district  of  the  Sandy. 
[n  the  valley  of  the  Colorado  River  the  Government  has  a  pumping  plant  which 
mpplies  water  for  about  100  acres  of  land.  Several  ranchers  irrigate  small  par- 
rels of  land  from  wells,  while  the  Mohave  Indians  await  the  overflow  of  the  nver 
o  put  their  land  in  proper  condition  for  crops. 

LAND  RECLAMATION. 

There  are  in  the  county  of  Mohave,  not  including  the  high  mesas,  over  4,000,000 
leres  of  land  that  can  be  readily  reclaimed.  Lands  along  the  Colorado  River,  in 
:he  Mohave  Valley,  grow  every  semitropical  fruit.  No  frost  falls  in  the  low- 
ands.  In  the  mounfiiin  ranges  are  many  springs,  the  waters  of  which  are  used 
:o  irrigate  small  patches  of  land.  West  or  Kingman  several  of  these  springs  have 
>een  converged  at  Beale  Springs  and  a  beautiful  fruit  orchard  propagated.  This 
rear  the  crop  has  been  usually  large,  and  thousands  of  dollars'  worth  was  shipped 
o  outside  i)oints.  The  peaches  raised  on  this  ranch  are  of  the  most  luscious 
Lavor  and  are  of  enormous  size.  North  of  this  ranch  is  Oak  Creek,  the  largest 
orchard  in  the  county.  Nectarines,  peaches,  apricots,  figs,  apples,  pears,  plums, 
jomegranates,  almonds,  grapes,  and  many  other  fruits  are  here  grown  in  abun- 
lance. 

LIVE  STOCK. 

A  decrease  is  shown  in  the  number  of  range  cattle  in  Mohave  County  as  com- 
>ared  with  the  number  reported  by  the  assessors  last  year.  In  1898  there  were 
15,705  head,  while  this  year  only  22,257  are  reported.  The  drought  of  the  past 
everal  years  has  caused  some  loss,  and  at  the  same  time  influenced  cattle  growers 
o  dispose  of  their  herds  and  get  out  of  the  business.  Under  ordinary  conditions 
his  country  would  be  an  ideal  cattle-breeding  country,  but  the  uncertainty  of  the 
ainy  season  keeps  men  from  investing  in  the  industry. 

MINING. 

The  people  of  Mohave  County  depend  almost  entirely  on  the  product  of  the 
nines.  For  years  the  mines  were  worked  almost  exclusively  by  *'chlorider8," 
ind  the  jjroduct  has  been  enormously  large.  Forty  million  dollars  will  not  cover 
n  value  the  gold  and  silver  taken  from  the  mines  since  their  first  discovery. 
5ince  the  discovery  of  the  mines  of  White  Hills  in  1892  many  mining  companies 
lave  invested  in  mines  and  have  expended  thousands  of  dollars  in  development. 
Notably  is  this  the  case  at  White  Hills,  where  an  English  company,  after  paying 
$1,750,000  for  the  White  Hills  group  of  mines,  has  expendea  over  $500,000  in 
leveloping  water  and  blocking  out  ore  bodies  in  the  mines.  This  company 
las  built  a  ten-stamp  mill  on  the  G,  A.  R.  mine  and  a  40-stamp  mill  On 
he  Occident.  Failure  to  develop  a  sufficient  water  supply  has  been  a  great 
Irawback  to  the  company's  operations,  but  to  date  the  production  of  bul- 
ion  runs  up  into  the  millions  of  dollars.  A  carload  of  ore  shipped  under 
he  former  regime  from  the  G.  A.  R.  mine  contained  29,000  ounces  of  silver 
ind  over  100  ounces  in  gold.  Chloriders  took  from  the  surface  of  the  White 
lills  veins  many  tons  of  this  grade  of  ore.  Under  the  new  management  a  new 
>roHpecting  shaft  2,000  feet  in  depth  will  be  sunk,  the  work  to  begin  as  soon  as 
he  heavy  machinery  is  put  in.  At  Chloride  a  Scotch  syndicate  has  in  operation 
,  concentrating  plant  capable  of  handling  100  tons  of  ore  daily.  This  plant  handles 
he  output  of  the  Elkhart  mine.  On  the  same  lead  the  Hualapai  Mining  Company 
laa  2  hoists  in  operation,  the  mine  product  passing  through  a  process  which  cleans 
he  metal  from  all  gangue.  The  main  shaft  is  down  400  feet,  and  the  vein  shows  16 
eet  of  well-mineralized  filling.  The  output  at  present  is  about  20  tons  daily  of  clean 
ead.  Farther  to  the  south,  on  the  same  lode,  is  the  Bullion  Beck  and  Mollie  Gib- 
jon,  with  one  hoist.  The  main  shaft  is  down  nearly  200  feet  and  has  the  richest 
ead  ore  in  the  district  in  the  bottom.  The  claims  are  worked  by  E.  J.  Carter,  of 
S^ontana.  brother  of  Senator  Carter.  About  a  mile  southeast  of  the  Mollie  Gib- 
ion  is  the  Payroll.  A  new  hoist  has  just  been  installed,  and  8  shifts  are  at  work  in 
6436 16 
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the  shaft.    The  ore  of  this  vein  carries  good  values  in  lead,  gold,  and  silver.   The 
vein  is  12  feet  wide  on  the  surface.    John  Bany  has  16  feet  of  ore  in  the  Minne- 
sota, and  the  assorted  product  runs  away  up  in  the  hundreds  of  ounces  in  silver. 
Mr.  Bany  has  a  hoist  on  the  mine  and  has  exploited  it  thoroughly  above  the  200- 
foot  level.    He  also  has  a  hoist  on  the  Juckahoe,  a  claim  northwest  of  Chloride 
and  about  2  miles  from  the  post-office.    The  Merrimac,  west  of  the   Chloride,  is 
producing  big  ore.    It  has  a  good  hoisting  plant  and  is  working  a  good  force  of 
men.    The  Juno  is  operating  a  hoist.    Prospectors  have  flocked  into  the  hills  in 
all  directions  from  Cnloride.    Good  ore  is  being  discovered  in  all  the  surrounding 
hills,  and  prospectors  are  feverishly  doing  their  title  work.    The  town  of  Chloride 
now  has  an  estimated  population  of  800.  where  a  year  ago  there  was  but  Uttle  over 
100.    Across  the  valley  from  Chloride  new  gold  discoveries  have  been  made,  and 
a  Philadelphia  company  has  put  in  a  10-stamp  mill  to  work  the  ores  from  a  claim 
which  they  recently  purchased.    Frank  Rockefeller,  one  of  the  Standard  Oil 
magnates,  has  purchased  one  of  the  claims  in  the  new  camp  and  is  opening  np  a 
wonderful  body  of  gold-bearing  lime-carbonate  ore.    The  extraction  of  the  gold 
from  its  ores  m  the  camp  is  an  easy  matter  by  the  cyanide  process,  the  loss  of 
cyanide  being  16  cents  per  ton  of  ore  treated.    At  tne  Sheeptrail  mines,  near 
Bulls  Head  Rapids,  the  Arizona  and  New  England  Mining  Company  has  pntin 
a  20-stamp  mill  and  are  making  a  great  success.    In  Mineral  Park^asin  are  many 
veins  carrying  gold  and  silver.     A  number  of  the  old  abandoned  claims  have 
been  relocated  and  are  producing  gold  ore.    Notably  is  this  the  case  with  the 
Quick  Relief.    After  doing  considerable  dead  work  the  former  owner  abandoned 
the  property,  which,  relocated  by  the  present  owner  a  few  feet  in  new  ponnd, 
brought  to  li^ht  2  feet  of  very  rich  silver  ore.    A  drift  is  now  being  driven  on 
this  ore,  and  it  is  holding  its  width  and  value.    The  Keystone  and  Buckeye  are 
the  only  mines  in  the  basin  having  hoists,  but  there  are  several  mines  being 
worked.    The  i^een  Bee  is  an  ore  Miipper,  as  is  also  the  Lady  Bug,  Lone  StJir, 
and  Home  Pastime.    At  Layne  Springs  the  Nighthawk  mine  continues  to  be  a  big 
producer.    The  Mint,  one  of  the  old  abandoned  claims,  has  develox)ed  into  a  phe- 
nomenal  ore   producer.      Ore  as  it  comes  from  the  mine  is  valued  at  1,300 
ounces  silver  and  12  ounces  gold.    The  Blackfoot  and  Oro  Plata  mines,  in  Todd 
Basin,  are  big  producers.    The  Oro  Plata  produced  nearly  $200,000  last  year  nnder 
leasehold  workmgs.    In  Union  Basin  are  many  good  veins  of  mineral.    At  Cuhat 
the  Gk)lden  Gem  mine  has  been  opened  up  at  a  depth  of  380  feet  and  has  produced 
$150,000.    It  has  a  good  hoist.    The  Plores,  on  the  west  of  the  Golden  Gem,  has 
a  6-stamp  mill  and  noisting  plant.    The  Cubat  mine  has  been  exploited  to  a  depth 
of  200  feet.    All  these  claims  are  gold-bearing,  and  the  latter  claim  is  also  cop- 
per-bearing.   In  and  around  this  camp  are  many  veins  carrying  lead  in  paying 
quantities.    To  the  east  of  Cubat  is  the  famous  Stockton  Hill  Camp.    Here  are 
located  many  rich  veins  of  silver  ores,  and  the  united  product  of  the  mines  will 
reach  into  the  millions.    The  deepest  mine  is  only  40  feet,  and  above  this  depth 
$500,000  has  been  produced.    The  vein  in  places  has  a  width  of  20  feet.    The  Infal- 
lible, Tigress,  Little  Chief,  Bluebell,  Pine,  Metal,  Foimtain  Head,  Miner's  Hope, 
Prince  George,  Dictionary,  and  many  others  have  been  wonderful  producers. 
The  C.  O.  D.  mine  has  produced  1,000,000  ounces  of  silver,  besides  gold  and  lead, 
above  the  400-foot  level.    Ore  left  in  the  old  drifts  and  stopes,  and  which  was 
considered  worthless,  is  now  found  to  contain  4i  ounces  gold  to  the  ton,  and  pre- 
paration is  being  made  to  unwater  the  mine  and  give  the  property  a  new  lease  of 
life.   At  Gk)ld  and  Lost  Basins  are  many  big  veins  of  low-grade  gold  ore  and  smaller 
veins  of  shipping  values.    Lack  of  water  is  the  drawback  to  successful  opert- 
tions  in  these  districts,  but  conditions  are  constantly  changing,  and  the  futnre 
may  have  good  things  in  store  for  the  mine  owners  who  have  held  on  to  their 
properties  tor  years.    Peacock  district  has  a  few  good  mines,  but  at  present  little 
work  is  being  done  on  them.    In  the  Hu^apai  Mountain,  the  Old  American  Flag 
Mine,  is  being  reopened  by  a  small  force  of  men.    In  early  days  its  ores  were  rich 
enough  to  ship  to  Swansea,  England,  for  treatment.    Cedar,  Ruby,  and  Owen 
districts  are  producing  shipping  ores  in  a  small  way,  although  they  merit  a  better 
fate. 

The  old  McCrackin  mine,  in  Owen  district,  produced  nearly  $4,000,000  in  silver, 
all  ores  being  mined  through  tunnels.  The  deepest  working  is  only  80  feet  below 
the  lower  tunnel  level.  Along  the  Colorado  River,  from  the  mouth  of  the  Grand 
Canyon  to  Bill  Williams  Fork,  are  immense  gravel  beds,  carrying  from  a  few 
cents  to  $2  to  the  cubic  yard  of  placer  gold.  Thousands  of  locations  have  been 
made  along  the  river  and  considerable  gold  extracted.  At  Temple  Bar  a  French 
company  has  put  in  a  hydraulic  plant  to  work  the  rich  bench  diggings,  but  were 
dex>ending  upon  catching  driftwood  suflicient  for  fuel.  A  glance  boom  has  been 
put  in  the  river,  but  no  drift  has  come  down  since  its  completion,  and  outside  of 
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a  trial  run  to  test  the  machinery  no  sluicing  has  been  done.  The  gold  is  mainly 
very  fine,  but  nuggets  weighing  four  ounces  have  been  taken  out.  In  the  Cheme- 
huevis  Mountain  occurs  a  sedimentary  deposit  carrving  gold.  Detritus  from  this 
deposit  has  furnished  ground  for  the  operation  of  panners  and  dry  washers  for 
twenty  years,  and  fully  $1,000,000  has  been  taken  out. 

Three  mountain  ranges  traverse  the  county  from  north  to  south,  and  their  rocky 
ribs  are  seamed  with  ledges  of  gold,  silver,  copi[)er,  and  lead.  Near  Mineral  Park 
are  many  ledges  of  turquoise,  which  showeviaence  of  having  been  systematically 
worked  by  a  prehistoric  race.  Stone  hammers  and  rude  tools  have  been  found  in 
aD  the  openings  in  the  mines.  For  .the  year  ending  June  30,  1899,  the  ore  ship- 
ment through  the  Kingman  Sampling  Works  and  to  the  smelters  and  bullion  by 
express  is  valued  at  $1,600,000.    Shipments  of  lead  aggregate  over  600  tons. 

CLIMATE. 

The  climate  of  Mohave  CJounty  is  indeed  delightful.  In  the  mountains  it  is  cool 
and  exhilarating  during  the  summer  months,  while  in  the  valleys  it  never  becomes 
oppressively  hot.  For  an  all-the-year-round  climate  it  surpasses  anything  in  the 
world,  and  some  day  in  the  not  distant  future  it  will  be  the  resort  of  invalids 
from  all  parts  of  the  country. 

AGRICULTURE. 

The  amount  of  barley  produced  for  the  year  ended  June  30,  1899,  was  200  tons; 
wheat,  100  tons;  com,  10  tons.  On  the  Big  Sandy  and  in  many  parts  of  the  county 
a  good  business  in  the  culture  of  bees  has  sprung  up  in  recent  years,  and  now 
there  are  over  800  stands. 

HORTICULTURE. 

In  bearing  orchards  there  are  40  acres  in  the  county.  The  fruit  is  so  well 
known  that  it  readily  sells  in  the  outside  markets  at  figures  far  in  advance  of  the 
CaUfomia  products.  Seven  cents  per  jKJund  is  realized  from  the  fruit  delivered 
at  Kingman.  Peaches,  figs,  apricots,  apples,  nectarines,  and  grapes  bring  the 
same  price.  Little  patches  of  land  in  the  vicinity  net  the  owners  enormous 
profits. 

SCHOOLS. 

Mohave  County  boasts  of  more  schools  to  the  population  than  any  county  in  the 
United  States.  Wherever  the  necessary  number  of  children  can  be  found  there 
^also  be  found  a  school.  There  are  14  school  districts,  with  15  teachers.  King- 
loan  has  a  handsome  brick  schoolhouse  capable  of  accommodating  200  children. 
Hackberry,  White  Hills,  and  &indy  have  also  good  school  buildings. 

CHURCHES. 

There  are  2  churches  in  the  county,  and  Kingman  and  White  Hills  are  the 
prond  possessors. 

NEWSPAPERS. 

There  are  2  newroapers  published  in  the  county — the  Mohave  Miner  (Inde- 
pendent) and  Our  Mineral  Wealth  (Populist). 

HOTELS. 

There  are  14  hotels  in  the  county. 

UNDEVELOPED  RESOURCES. 

We  would  call  the  attention  of  our  Chief  Executive,  and  through  him  the  Interior 
^?^1«rtment,  to  the  great  undeveloped  wealth  of  our  valleys,  nch  in  nature's  fer- 
^wil,  only  awaiting  the  moisture  of  our  mountain  streams  to  make  them  yield 
*  golden  harvest.  Mountain  gorges  there  are  in  which  to  impoimd  the  fiood 
waters  sufficient  to  irrigate  thousands  of  acres,  and,  were  this  not  feasible,  there 
^  through  our  northern  border  one  of  the  mightiest  streams  on  the  continent — 
^  great  Colorado  of  the  West.  The  water  runs  through  the  canyon  like  a  tail- 
race  and  will  generate  millions  of  horsepower,  and  this  power  can  be  used  in 
P'unpmg  water  onto  the  uplands.  Capital  to  carry  out  tnis  immense  project  is 
all  that  IS  necessary  to  develop  these  millions  of  acres. 
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Hnalapai  Valley  is  overran  with  the  canaigre  plant,  and  a  factory  to  extract 
the  tannic  acid  could  be  carried  on  successfully.  Another  industry  that  could  be 
carried  on  here  successfully  is  the  production  of  cement  from  the  immense  gvpsuin 
beds  along  the  Colorado  River  northwest  of  Kingman.  Tanneries  could  oermi 
successfully  at  any  of  the  towns  along  the  line  of  railroad. 

STATEHOOD. 

Our  people  are  a  unit  in  favor  of  statehood. 

In  conclusion,  I  wotdd  say  to  the  worker  that  Mohave  County  offers  an  unex- 
celled field.  In  no  place  is  the  labor  of  the  farmer,  mechanic,  or  miner  Ijetter 
repaid  than  here.  There  are  thousands  of  mines  open  to  location  in  our  moun- 
tains, while  our  valleys  are  rich  and  unsettled. 

Assessed  valuation  of  property  in  Mohave  County. 

Cultivated  land $28,335.00 

Uncultivated  land  (112,000  acres) 22.400.00 

Railroadland  (535,396  acres) 112,555.83 

Patented  mines  (99) 38,674.56 

Improvements  on  patented  mines .  87,265.00 

Improvements  on  xmpat^nted  mines 27, 715.00 

Town  and  city  lots 46,037.00 

Horses : 

Range  (1,181) 23,620.00 

Work  (330) 16,500.00 

Saddle  (1,001) 35,035.00 

Stallions  (2) lOO.OO 

Mules  (14) 490.00 

Asses  (85) 425.00 

Cattle,  range  (22,257) 222,570.00 

Milch  cows  (87) 1,740.00 

BuUs  (3) 75.00 

Sheep  (14,573) _ 29,146.00 

Goats  (800) .-  1,600.00 

Swine  (105) 368.00 

Railroad,  standard  gauge   (108.076  miles) 270,190.00 

All  other  property -  263,252.55 

Total 1,228,033.94 

COCHISE  COUNTY. 

County  seat.  Tombstone. 

County  officers. — Supervisors:  R.  W.  Barr,  M,  C.  Benton,  John  Montgomery: 
sheriff,  Scott  White ;  treasurer,  A.  Wentworth ;  recorder,  Frank  Hare :  district 
attorney,  Edward  W.  Land ;  probate  judge,  W.  F.  Bradley ;  clerk  board  of  super- 
visors, A.  H.  Emanuel. 

Cochise  County  is  in  the  southeast  comer  of  the  Territory.  It  was  named  for 
one  of  the  Indian  chiefs  who  formerly  ruled  the  Territory  within  its  boundaries. 
It  contains  many  historic  spots  connected  with  the  early  settlement  of  Arizona 
and  the  Indian  wars  connected  with  that  period.  One  notable  trace  of  pioneer 
methods  is  the  old  Buttertield  Trail,  over  which  mail,  express,  and  passengers 
were  carried  in  the  ante-railroad  days  by  the  **  pony  express."  Mail  and  express 
was  carried  over  this  route  between  St.  Joseph,  Mo.,  and  San  Diego,  Cal.;  Sfe.OOt^ 
horses  are  said  to  have  been  employed  on  the  line.  The  climate  is  equable.  Mc^ 
of  the  surface  of  the  county  is  su&ciently  elevated  to  make  the  chmate  cool  in 
summer  and  not  severe  in  winter.  Like  nearly  all  portions  of  Arizona,  Cochi** 
County  is  mountainous. 

The  Chiricahua  Mountain  district  is  one  of  the  wildest  sections  in  the  United 
States.  Bear,  deer,  lions,  and  other  varieties  of  wild  annimals  roam  here  and 
multiply  almost  undisturbed.  The  mountain  slopes  are  covered  with  a  good 
growth  of  timber,  which  furnishes  lumber  to  the  mill  man,  stulls  and  lagging  to  the 
miner,  and  fuel  to  all  classes,  thus  greatly  assisting  all  industries.  The  rugged 
folds  of  their  great  ridges  store  water,  which  finds  its  way  to  the  surface  in  spring, 
or  flows  underground  at  a  small  depth,  which  enables  stockmen  to  raise  it  easily 
to  water  their  herds.  Many  pleasant  retreats  are  found  beneath  their  sheltering 
cliffs  and  groves  for  persons  seeking  refuge  from  summer's  heat.    The  different 
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ranges  serve  as  condensers,  thus  causing  throughout  the  county  a  fair  rainfall. 
Dnmg  the  year  1899  most  parts  of  the  county  have  been  well  favored  with 
rains,  and  good  feed,  fat  stock,  and  a  fair  crop  of  hay  is  the  result. 

While  the  soil  of  Cochise  County  is  fertile,  still,  for  lack  of  water  sufficient  for 
irrigation,  the  great  need  of  the  entire  Southwest,  the  county  can  not  make  large 
claims  as  a  farming  county.  However,  along  the  streams  and  in  many  canyons 
bardy  husbandmen  have  taken  advantage  of  the  natural  facilities  and  are  raising 

excellent  crops  of  hav,  fruit,  melons,  vegetables,  and  ^ain,  all  of  which  crops 

thriie  wonderfully  where  enough  water  can  be  had  to  irrigate  them  sufficiently. 

It  is,  however,  as  a  mining  and  stock-raising  county  that  Cochise  can  boast.    A 

pat  variety  of  ores  are  nuned.  including  gold,  silver,  copper,  lead,  and  wolframite. 

Roofing  slate  and  some  valuable  building  stones  are  also  a  part  of  her  wealth. 

The  Copper  Queen  Mining  Company  at  Bisbee  is  one  the  leading  concerns  of  the 
world  for  the  mining  of  copper.  Its  works  are  located  at  Bisb(*e,  and  a  railroad 
reaches  them,  which  forms  a  junction  with  the  Southern  Pacific  at  Benson.  The 
Copper  Queen  Company  employs  a  veritable  army  of  men,  and  the  trade  resulting 
from  its  employment  f umisnes  business  to  a  great  number  of  other  people  and 
indnstries.  Bisbee  is  the  largest  city  in  the  county,  having  a  population  of  about 
oMK 

The  Commonwealth  and  other  mines  owned  by  the  Commonwealth  Mining  and 
Milling  Company  at  Pearce  are  bonanzas.  The  revenue  to  the  owners,  from  a 
conservative  estimate,  is  $500,000  a  year,  although  the  company  does  not  need  to 
emi^oy  more  than  100  men.  The  capacity  of  the  mill  on  the  company's  proi)erty 
bM  been  increased  from  20  to  50  stamps  during  the  year. 

The  wolframite  mines,  as  well  as  mines  of  other  metals  near  Dragoon,  have 
attracted  a  great  deal  of  attention,  and  some  important  deals  affecting  them  have 
been  accomplished.  There  are  a  number  of  companies  oi)erating  in  that  district, 
besides  several  individuals. 

A  stamp  mill  for  treating  ores  has  been  reconstmcted  during  the  year  at  Dos 
Cabeeas.  Some  placers  in  that  district  are  also  exciting  interest,  and  some  work 
is  being  done  on  them.  Dos  Cabezas,  located  15  miles  from  Willcox.  is  one  of  the 
oldest  mining  camps  in  the  Territory.  Ghold  is  the  principal  ore  mined  there, 
although  others  are  f  oimd  in  paying  quantities.  Some  important  deals  in  mining 
property  have  been  made  there  during  the  year. 

TWbstone  mines,  after  many  years  of  almost  total  inactivity,  are  lately  taking 
another  start  under  the  operations  of  lessees,  some  of  whom  are  said  to  be  doing 
extra  well,  while  all  are  doing  well.  The  people  there  are  hopeful  that  the  plan 
above  mentioned  may  prove  a  complete  success,  and  that  those  fabulously  pro- 
ductive mines  may  agam  be  turning  out  their  mints  of  the  white  metal. 

Eyer3rwhere  throughout  the  county  there  is  great  activity  in  mining.  At  Tur- 
jNse.  Barrett  Camp,  Middlemarch,  Golden  Kule.  and  other  properties  in  the 
l^ragoon  district,  extensive  work  in  the  way  of  extracting  ores  and  developing 
properties  is  being  done.  A  smelter  at  Barrett  Camp  will  soon  be  operating  upon 
cojMjer  ores.  A  stamp  mill  to  work  the  ores  of  the  Golden  Rule,  and  to  do  custom 
milfing  also,  has  been  erected  at  Cochise,  a  small  station  on  the  Southern  Pacific, 
anring  1899. 

That  men  have  confidence  in  the  ore  supplies  of  the  county  throughout  is  evi- 
J*i»ced  by  the  amount  of  work  and  money  that  is  at  present  being  expended  in 
developing  property,  and  sinking  to  discover  ore  bodies.  Greater  activity  than 
jsual  has  been  shown  in  this  direction  during  the  past  year,  and  the  inquiries 
have  been  more  numerous  for  mining  property  than  for  some  time. 

The  cattle  business  has  also  been  unusually  and  gratifyingly  profitable.  Good 
rains  have  fallen  and  prices  have  been  excellent,  and  as  a  consequence  stockmen 
'eel  like  princes.  Willcox  still  holds  its  place  at  the  head  of  the  list  of  cattle- 
shipping  towns,  having  shipped  31,794  head  to  September  1;  and  still  stockmen 
aver  the  number  shipped  can  scarcely  be  missed  off  the  ranges,  so  abundant  are 
"1^  stocks  in  Sulphur  Spring  Valley  and  on  adjacent  ranges.  A  great  impetus  has 
^^  given  to  the  stock  business  by  the  excellent  prices  which  have  prevailed 
during  the  year.  Extensive  and  valuable  improvements  in  the  way  of  increasing 
water  supplies  and  improving  ranch  property  have  been  made. 

Although  cattle  raising  tates  the  lead,  still  the  raising  of  sheep,  horses,  and 
innles  ought  not  to  pass  without  mention  in  an  article  treating  of  the  resources  of 

\1  ?^^^*y-  Valuaole  herds  of  sheep  are  grazed  here,  and  the  excellent  prices 
obtained  tor  wool  and  mutton  swell  the  accounts  of  their  owners. 

A  great  many  horses  roam  on  the  ranges  as  free  as  nature  itself.  Their  chief 
^se  has  been  as  saddle  horses  in  handling  all  kinds  of  stock.  However,  horse 
owners  are  hox)eful  that  the  causes  now  influencing  prices  may  make  the  breeding 
and  raising  of  good,  clean-limbed,  hardy  horses  a  paying  business. 
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Cochise  can  claim  first  rank  in  stock  raising.  Her  broad  plains  and  great 
mountain  areas,  her  wells  and  springs,  creeks  and  rivers,  her  free  grass  and  semi- 
troi)ical  climate,  all  combine  to  make  Cochise  an  ideal  place  for  breeding  and 
raising  stock.  Many  of  her  best  citizens  are  en^ged  in  this  industry  and  vast 
amoxmts  of  capital  are  invested  in  it.  Manjr  ranches  and  ranges,  comparatively 
deserted  for  years,  have  been  reclaimed  during  this  year. 

The  county  is  as  well  governed  as  any  other.  As  much  vigilance  is  shown  bv 
officials  in  the  pursuit  of  criminals  as  m  any  of  the  other  counties,  and  as  much 
moral  reprehension  is  measured  out  to  crime  and  inamorality  as  anywhere  else 
within  Arizona.  The  county  supports  its  public  schools  well,  the  expense  of  their 
maintenance  for  the  coming  year  being  estimated  at  over  $30,000.  Churches  are 
also  recognized  as  a  necessity  to  civic  as  well  as  religious  life,  and  several  differ- 
ent denominations  receive  the  support  of  the  people.  It  was  thought  that  Cocliise 
would  be  able  this  year  to  take  rank  again  as  a  first-class  county,  but  her  hastes  were 
disappointed,  as  the  assessment  fell  a  few  thousand  dollars  short  of  the  amount 
required  to  give  her  that  rank.  However,  there  has  never  been  a  year  in  the  his- 
tory of  the  county  when  there  has  been  such  an  even  and  general  advance  in  all 
substantial  respects  in  the  industries  of  the  coimty. 

Property  has  enhanced  in  value.  The  merchandise  business  has  been  profit- 
able and  enlarged  in  almost  every  case.  WiUcox  has  added  electric  lights  and  an 
ice  and  cold-storage  plant.  Benson  has  acquired  a  newspaper,  the  Benson  Breeze 
by  name. 

Men  who  want  empl^rment  are  seldom  turned  away.  A  large  hay  crop  will  be 
harvested  this  year.    The  calf  crop  is  large. 

There  are  few,  if  any,  counties  in  Arizona  which  present  any  g^reater  variety  of 
enterprises,  a  better  opportunity  for  employment,  or  more  flattering  inducements 
to  that  class  of  home  seekers  who  are  willing  to  work  for  what  they  get  and  wait 
a  reasonable  time  for  results. 

Assessed  valuation  of  property  in  Cochise  County. 

Land  (28,977  acres) $54,657.00 

Improvements 79, 020. 00 

Land  grants  (72,918  acres) 76,417.00 

Improvements 310.00 

Patented  mines  (236) 17,050.00 

Improvements 72, 874.00 

City  and  town  lots  (1,407) 27,727.00 

Improvements 344,369.00 

Horses : 

Range  (1,858) 18,620.00 

Work  (956) 24,856.00 

Saddle  (1,096) 20,091.00 

Stallions  (19) 990.00 

Mules  (119) 2,975.00 

Asses  (191) - 1,018.00 

Cattle : 

Range  (66.477) 665,620.00 

Graded  (125) 3,750.00 

Milch  cows  (123) 1,935.00 

Bulls  (55) : 1,039.01) 

Sheep  (6,710) 13,420.00 

Goats  (427) 854.00 

Swine  (90) 825.00 

Railroad,  standard  gauge. (177.85  miles) 991,948.50 

Pullman  Palace  Car  Company..  381.20 

All  other  property 555,251.00 

Total 2,974,897.70 

SANTA  CRUZ  COUNTY. 

County  seat,  Nogales. 

County  oJ?icer«.--Supervisors,  A.  H.  Noon,  A.  L.  Peck,  R.  E.  Rey ;  probate  jud«. 
Eb. Williams;  sheriff, T.F.Broderick;  treasurer, Fred  Herrera;  recorder, W.N. 
Cummings ;  assessor,  Frank  J.  Duffy ;  surveyor,  Charles  E.  Perkins ;  clerk  board 
of  supervisors,  W. N. Cummings;  district  attorney,  W.P.Harlow. 
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Santa  Cmz,  the  thirteenth  and  last  county  organized  in  the  Territory,  was 
created  by  act  of  the  twentieth  legislative  assembly,  approved  March  15,  last.  It 
is  also  the  smallest  coanty,  the  area  being  approximately  1,200  square  miles,  and 
was  formed  by  detaching  the  southern  portion  of  Pima  County,  lying  along  the 
Mexican  border. 

The  chief  industries  of  the  new  county  are  mining  and  stock  raising,  the  mod- 
erate amount  of  farming  conducted  being  mostly  confined  to  the  lands  immedi- 
ately adjacent  to  the  Santa  Cruz  River,  which  traverses  the  county  from  north 
to  south.  It  is  possible,  however,  to  develop  water  so  as  to  make  a  substantial 
increase  in  the  agricultural  area. 

The  county  starts  off  under  favorable  axispices.  The  people  are  generally  pros- 
perous. As  in  all  other  portions  of  the  Territory,  the  hve-stock  industry  is  in  a 
splendid  condition.  In  mining,  the  revival  of  interest  is  pronounced  in  all  the 
districts.  Nogales,  the  coimty  seat,  is  growing  steadily,  and  all  the  leading 
branches  of  business  are  prosperous. 
I  The  county  is  rich  in  mineral  resources,  and  offers  a  tempting  field  for  the  pros- 
I  pector.  There  are  many  districts  in  which  practically  no  development  has  been 
done,  while  indications  are  very  promising.  The  mstricts  in  which  the  most 
development  has  been  done  are  the  Harshaw,  Washington  Camp,  Lochiel,  and 
Oro  Blanco. 

THE  CITY  OP  NOGALES. 

The  modem  historv  of  Nogales  dates  from  the  construction  of  the  New  Mexico 
and  Arizona  Railroad  from  Benson  to  Nogales,  in  1892.  After  that  line  was  extended 
to  Guaymas,  on  the  Gulf  of  California,  Nogales  became  an  important  port  of 
entry  and  has  steadily  grown  in  importance. 

Nogales— of  which  there  are  two,  one  in  the  United  States,  the  other  in  Mexico, 
the  dividing  line  passing  along  the  center  of  a  broad  street — ^is  unique  and  inter- 
I  esting  in  more  ways  than  one.  As  a  point  of  contact  between  two  great  nations, 
the  **line  city,"  as  it  (or  they)  is  familiarly  termed,  presents  salient  features  and 
all  the  habits  and  customs  of  both  nationalities.  Citizens  of  both  republics  dwell 
there  together  in  the  closest  accord  and  amity,  and  engage  in  social  and  business 
connection  with  an  ease  and  facility  which  are  pleasing  to  note  and  gratifying  to 
the  patriotic  citizens  of  both  countries. 

Both  governments  have  there  the  headquarters  of  districts  in  the  collection  of 
cnstoms  and  important  consulates.  It  is  a  division  station  upon  the  through  line 
of  railway  from  the  Southern  Pacific  at  Benson  and  the  Gulf  of  California  at 
Quaymas.  The  Arizona  city  is  the  seat  of  cfovemment  of  the  newly  created  county 
of  Santa  Cruz,  and  there  is  a  movement  on  tne  Sonora  side  of  the  line  to  remove  from 
Magdalena  to  Nogales  the  government  of  the  district  of  the  same  name.  Besides 
the  onsiness  naturally  caused  by  being  the  gateway  for  an  international  and  trans- 
continental trafiSc,  Nogales  is  a  very  important  and  flourishing  commercial  point, 
the  merchants  of  the  place  drawing  trade  from  the  rich  and  rapidly  developing 
districts  of  Altar,  Magdalena,  and  Arizpe,  in  the  State  of  Sonora,  Mexico,  and 
from  the  equally  rich  and  imi)ortant  regions  of  Oro  Blanco,  Duquesne,  Harshaw, 
and  Washington  Camp,  in  Arizona.  Many  of  the  stores  carry  extensive  stocks  of 
^oods,  and  the  enterprise  and  push  of  the  merchants  are  known  and  appreciated 
all  over  southern  Arizona  and  northern  Sonora.  The  country  tributary  is  not 
only  very  rich  in  natural  mineral  resources,  but  the  cattle  ranges  are  among  the 
host  and  most  valuable  in  the  Southwest,  and  Nogales  is  the  seat  of  a  large  import 
trade  in  stock  from  the  interior  of  the  State  of  Sonora.  The  joint  population  of 
the  two  municipalities  is  nearly  5,000  souls,  and  in  each  there  are  fine  graded 
schools  with  large  attendance  and  thoroughly  competent  teachers,  under  whose 
tuition  pupils  make  very  rapid  progress. 

Sitoated at  an  altitude  of  about  4,000  feet,  the  climate  is  mild  and  equable,  avoid- 
ing the  excessive  heat  of  summer  in  lower  altitudes  and  experiencing  but 
little  really  cold  weather  in  winter.  Bright  and  pleasant  days  follow  each  other 
in  an  almost  endless  succession,  and  the  invalid  and  health  seeker  finds  the  cli- 
mate nnparalleled.  Many  of  the  leading  citizens  and  officials  in  the  State  of 
Sonora  and  their  families  reside  there  several  months  in  the  year  through  the 
heated  term.  Many  Americans  operating  or  employed  in  mines  and  business  in 
Sonora  have  their  homes  in  Nogales,  residing  there  for  the  educational  and  cli- 
niatic  advantages  presented.  Roads  ramify  in  various  directions,  drawing  a  heavy 
trade,  and  the  enterprising  business  men  of  the  two  cities  are  doing  everything 
possihle  to  improve,  extend,  and  shorten  the  highways  they  now  have  and  to  con- 
struct new  ones. 

Some  years  a^o  the  rich  and  productive  Oro  Blanco  mining  region  was  brought 
into  close  relation  with  the  city  by  the  construction  of  a  wagon  road,  and  now 
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money  is  being  liberally  subscribed  to  construct  a  good  highway  to  the  Cananea 
Mountains,  about  50  miles  to  the  southeast,  where  very  rich  copper  and  silver 
mines  are  producing  abundantly.  A  survey  for  a  railway  is  being  made  to  con- 
nect Washmgton  Camp  and  Duquesne  with  Nog;ales.  Snould  the  development 
of  coal,  now  assured  m  Sonora,  prove  all  that  is  anticix)ated,  the  rich  copper 
mines  in  those  two  camps  will  consume  great  quantities  of  the  fuel.  Nogalee 
will  be  the  best  place  to  transfer  it  from  the  line  of  the  Sonora  railway  to  the  new 
line,  and  in  that  event  the  line  city  will  be  the  junction  point  of  the  two  roads. 

Besides  excellent  schools,  the  line  cities  have  4  churches — 2  Catholic,  1 
Methodist,  1  Con^egational — and  the  various  fraternal  societies  have  strong  and 
flourishing  or^^anizations.  The  Masonic  order  has  a  handsome  temple,  the  first 
erected  in  Arizona,  and  the  Odd  Fellows  now  have  one  in  course  of  erection. 
The  Masonic  building  is  a  two-story  stone  structure,  and  that  of  the  Odd  Fellows 
is  likewise  two  stories,  of  brick.  The  Montezuma  Hotel  and  several  of  the  business 
blocks  are  imposing  structures  of  brick  and  stone,  and  many  private  residences 
are  very  elegant  in  appearance  and  finish. 

Like  Fhoenix,  Tucson,  and  many  more  towns  in  Arizona,  Nogales  began  as  an 
**  adobe  town,"  afterwards  changing  to  a  brick  and  stone.  It  is  now  in  the  tran- 
sitory stage,  as  was  PhoeoLx  a  dozen  years  ago.  and  ere  many  years  '*  adobes" 
will  go  out  of  use  as  building  material.  On  the  Sonora  side  of  the  line  the  Mex- 
ican custom-house  and  municipal  palace  are  imposing  structures.  The  Mexican 
municipal  authorities  have  recently  walled  the  arroyo  running  through  the  town 
and  thrown  across  it  two  very  fine  iron  bridges. 

Recently  the  United  States  issued  a  patent  for  the  town  site  on  the  Arizona  side 
of  the  line,  which  has  settled  finally  and  completely  all  questions  of  title  to  prop- 
erty. This,  in  connection  with  the  creation  of  the  new  county  and  location  of 
the  county  seat,  has  given  the  town  an  impetus  which  is  speedily  bringing  it  to 
the  front  rank  among  Arizona  cities. 

Crittenden,  Harshaw,  and  Washington  Camp  are  small  but  pro8X)erous  com- 
munities. 

Assessed  vcUiuition  of  property  in  Santa  Cruz  County, 

Land  (16,909  acres) $31,619 

Improvements 15,5?^ 

Land  grants  (42,318  acres) 10,580 

Patented  mines  (40) 35.000 

Improvements 1 ,  935 

City  and  town  lots 63. 31 7 

Improvements 170.130 

Horses  (1,933) 26,7?» 

Mules  (139) 5,060 

Asses  (39) 274 

Cattle  (14,394) 143.727 

Sheep(20) 40 

Goats  (10) 20 

Swine  (81) ^ 293 

Railroad,  standard  gauge  (52.04  miles) 195,976 

All  other  proi)erty 237, 655 

Total 937,986 

Bibliographical  References  Relating  to  the  Geology  and  the  Mineral 
and  other  resources  of  arizona. 

(It  has  not  been  possible  in  all  cases  to  complete  the  references.) 

Bartlett.JohnR.: 

Personal  Narrative.     (Boundary  Survey.)    Two  volumes. 
Becker,  G.F.: 

Geologic  Sketch  of  Pacific  Division.    Relations  of  Mineral  Belts  of  the  Pacific 
Slope  to  the  Upheavals. 
Black,  J.  A.: 

Arizona.    The  Land  of  Sunshine  and  Silver;  Health  and  Prosperitv.    The 
Place  for  Ideal  Homes.    In  Tucson,  1890.    Pp.  129. 
Brown,  J.  Ross: 

Statute  Law  of  Arizona.    Mineral  Resources  United  States  for  1866.   Sections 
I  and  II  of  report  for  1867,  pp.  443-481.    38  pages. 
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Blaiidy,JohnF.: 

The  Mining  Region  around  Prescott,  Arizona.  Trans.  Amer.  Inst.  Min.  Eng. , 
XI,  286.    1888.    Pp.  6  and  a  map. 

Trees  in  Southwestern  Arizona.    Engineering,  Mining  Journal,  Nov.  4,  1893. 
Blake,  Frances  Hayes: 

Vanadinite  in  Pinal  County,  Arizona.    Amer.  Jour.  Sci. ,  XXVIII.    Aug. ,  1884. 
Blake,  William  P.: 

Report  of  a  Geological  Reconnaissance  in  California.  Preliminary  Rei)ort 
820, 1854,  and  Final  Report  46,  in  1855.  Published  in  Volume  V,  United  States 
Explorations  and  Surveys,  etc.,  and  separately  by  the  author  with  a  preface, 
etc. 

Geology  of  the  Route  to  the  Pacific  near  the  Thirty-fifth  Parallel,  based  on 
the  notes  and  collections  of  Jules  Marcou.  Vol.  Ill  of  United  States  Explo- 
rations and  Surveys. 

Iron  Regions  of  Arizona.  (Amer.  Jour.  Science.)  Arizona  and  the  Gadsden 
Purchase,  etc.     (From  notes  by  C.  D.  Poston  and  others.) 

Mining  Magazine  and  Journal  of  G^eology.     New  Series.    Vol.  1. 

Iron  Ore  in  Northern  Arizona.     (Amer.  Jour.  Sci.    1868.) 

Plasticity  of  Pebbles  and  Rocks. 

Castle  Dome  Mining  and  Smelting  Company.  New  York.  July,  1880.  Large, 
810.  Pp.  38,  with  map  and  illustrations.  A  descriptive  rejMJrt  on  the  mines 
and  ores  of  the  Castle  Dome  District  and  of  Silver  District,  Yuma  County. 

Occurrence  of  Vanadinite  at  the  Castle  Dome  Mines.  Contribution  to  the 
Geology  and  Mineralogy  of  California.  No.  5,  p.  12,  State  Mining  Bureau. 
Sacramento,  Cal.,  1881.    820. 

Chalchihuite.  New  Locality,  Cochise  County,  Arizona,  of  the  Green  Tur- 
quoise known  as  Chalchihuite,  and  in  the  Identity  of  Turquoise  with  the 
Oallais  or  Callaina  of  Pliny,  by  William  P.  Blake.  Amer.  Jour.  Sci. ,  vol.  25, 
March,  1888,  p.  197.    200. 

The  Copper  Deposits  of  Copi)er  Basin  (Yavapai  County)  and  their  Origin. 
Trans.  Amer. Inst. Min.  Eng.     (Feb.,  1889.)    Vol. XVII, p.  479. 

Thenardite,  Mirabilite,  Glauberite,  Halite,  and  associates  of  the  Verde  Valley, 
Arizona  Territory.     (Amer.  Jour.  Sci.  XXXIX,  43.    Jan. ,  1890. ) 

Boumonite  in  Arizona.    ( Amer .  Jour .  Sci. ) 

Porphyry  Dike,  Tombstone. 

Geology  and  Veins  of  Tombstone.    (Trans.  Amer.  Inst.  Min.  Engrs. ,  X,  384. ) 

G^logy  and  Mineralogy  of  the  Silver  King  Mine,  with  maps  and  illustra- 
tions, pp.  48.    March,  i888. 

Note  upon  some  Results  of  the  Storage  of  Water  in  Arizona.  (Trans.  Amer. 
Inst. Min. Engrs.,  XVII,  476.) 

Gold  in  Granite  and  Plutonic  Rocks.  (Trans.  Amer.  Inst.  Min.  Engrs. ,  XXVI, 
294,1896.) 

Coal  Measures  of  the  Carboniferous  age  in  Arizona.  Amer.  Geologist 
(June,  1898) ,  and  Report  to  Governor  of  Arizona,  1896. 

Bois  Arizonica.  Fossil  Bovine  from  Greaterville.  Amer.  Geologist,  Vol. 
XXn,  Oct.,  1898. 

Reports  as  Territorial  Geologist  to  the  Governor  of  Arizona  upon  the  Mineral 
Wealth  of  the  Territory,  and  the  Progress  of  Mining  for  the  years  1896, 1897, 
1898.     (Included  and  published  in  tne  Governor's  Report  to  the  Secretary 
of  the  Interior.) 
Blauvelt: 

Beymert  Lode. 
Chalcedony: 

Park  or  Forest  of  Jasi>er;  Apache  County,  Arizona.  Pamphlet,  no  date  or 
imprint.  Printed  in  St.  Louis,  Mo.  820.  Pp.  14  and  two  full-page  illustra- 
tions. Two  letters  from  Prof.  J.  D.  Dana,  1885,  and  copy  of  an  article  by 
W.  George  F.  Kunz,  New  York.  Probably  published  by  ex-Governor  Tn- 
tle  and  Wm.  Adams,  jr.,  1885. 
Chatard,T.U.: 

Analysis  of  sandstone  from  Flagstaff.    Bull.  Geol.  Sur.  No.  78,  p.  124. 

Analysis  of  Andesite  from  San  Francisco. 
Chnrch,  John  A.: 

The  Manganese  Slag  of  Tombstone,  Arizona.    Trans.  Amer.  Inst.  Min.  Engr. , 
XXIV,  559. 
Comstock,T.B.: 

Mineral  Resources  of  Arizona  in  a  report  to  Gov.  L.  C.  Hughes  and  published 
in  the  report  to  the  governor  for  1893,  pp.  27-30. 
CJox.E.T.: 

Southern  Arizona. 
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DaTi8,W.M.: 

Colorado  River  of  the  West  (in  Johnson's  Encyclopaedia,  Vol.  II.  p.  401.    An 
abridged  description  from  Monograph  n,  U.  S.  Qeol.  Snrvey.* 
Dickinson: 

Petrified  Forest. 
Dekalb,  Conrtenay: 

Onyx  Marble.    (Trans.  Amer.  Inst.  Min.  Engrs. ,  XXV,  562. ) 
Diller,  J.  S.: 

Dmnostresite  from  Clip.     (Amer.  Jonr.  Sci. ,  sec.  XXXVII,  Jnne,  1889,  p.  318.) 
Dou^as,  James : 

The  Copper  Resources  of  the  United  States.     (Sept.  18.    Trans.  Amer.  Inst. 

Min.  Kigr.,  XIX,  6780 
Mention  of  Methods  of  Treatment  of  Arizona  Carbonate  Ores  and  of  the  Sxd- 
phide  Ores  at  the  United  Verde  Mine.    (Trans.  Amer.  Inst.  Min.  Engrs., 
XXn,334.) 

Dntton,  Clarence  E.,  Capt.,  U.  S.  A.:  

Tertiary  History  of  the  Grand  Canyon  District,  with  Atlas,  1882,  XTV,  4% 
264  pp..  42  pi.,  and  atlas  of  24  sheets  folio.    U.  S.  G^eological  Survey  Mono- 
graph No.  11. 
Explorations  of  the  Ghrand  Canyon.    Report  of  Work  in  High  Plateau  Region. 
EaMns: 

Analysis  of  Recent  Lavas. 
Eilers,  Anteri : 

Contribution  to  Raymond's  Report  for  1890.    Published  in  1892.    On  the  Times 
of  Arizona.    Chap.  VTI,  p.  224-281. 
EhrenberK,  Herman : 

On  Silver  in  Copper  Ores  in  Vicinity  of  La  Paz,  Arizona.    Proceedings  of  the 
California  Academy  of  Sciences,  III,  163.    1864. 
Emmons,  S.F.: 

Mention  of  the  distribution  of  copper  ores  in  Arizona.    (Trans.  Am.  Inst. 
Min.  Engrs.,  XXH,  72,  74.) 
Foote: 

Meteoric  Iron  of  Canycm  Diablo.    (Reports  Amer.  Advancements  of  Science.) 
Gadsden  Purchase : 

An  article  by  the  Editor  of  the  Mining  Magazine.    New  Series,  vol.  1 ,  p.  1. 
Gilbert: 

Report  on  Arizona  and  Nevada.    1872. 
€k)odale,  Charles  W.: 

The  Occurrence  and  Treatment  of  the  Argentiferous  Manganese  Ores  of 
Tombstone  District,  Arizona.    (Trans.  Amer.  Inst.  Min.  Ehigrs.,  XVn,  767 
andp.  910.) 
Gray,  A.  B.: 

Report  of,  upon  the  Atlantic  and  Pacific  Railroad.    Record,  vol.  3,  No.  82; 
whole  No.  126.    Cincinnati,  Oct.  4, 1856.    From  pages  11  to  27. 
Hamilton,  Patrick : 

The  Resources  of  Arizona ;  its  Mineral,  Farming,  and  Grazing  Lands,  Farms 
and  Mining  Camps ;  its  Rivers,  Mountains,  Plains,  and  Mesas ;  with  a  brief 
summary  of  its  Indian  tribes,  early  history,  ancient  ruins,  climate,  etc. 
First  edition,  Prescott,  Arizona,  1881 ,  820,  pp.  120.  Second  edition.  Enlarged 
and  illustrated,  820,  1883,  p.  275.  Third  edition.  Revised  and  enlarged, 
with  new  map  and  illustrations.  San  Francisco.  A.  L.  Bancroft  &  Co., 
1884,  5  X  7i  inches,  pp.  414. 
Hanks : 

Certain  Magnetic  Rocks. 
Henrich : 

Copi)er  Ores  near  Morenci.    1887. 
Hildebrand,  W.  F.: 

Descloizite.    Lucky  Cuss  Mine,  Tombstone,  Cochise,  Arizona.    W.  F.  Hilde- 
brande.    (Amer.  Jour.  Sci. ,  XXXVn,  June,  1889,  p.  487. )    (Read  also  before 
the  Colorado  Scientific  Society,  March  4, 1889.) 
Analysis  of  Kyanite  and  Brochantile  from  Arizona.    (BuU.  Q^ol.  Sur.  No.  78, 
p.  120  and  p.  121.) 
Hitchcock,  C.  H.: 

(Hitchcock  &  Blake.)    Geological  Map  of  the  United  States.    (U.  S.  Census 

Atlas  and  Trans.  Ajner.  Inst.  Min.  Engrs.) 
History  of  Arizona  Territory,  showing  its  resources  and  advantages.    420. 
Walter  W.  Elliot  &  Co. ,  421  Montgomery  Street,  San  Francisco,  Cal.    1884. 
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Howell,  Edwin  E.: 

Report  on  the  Geology  of  Portions  of  our  Western  Territory.    Visited  in  the 
years  1872  and  1878.     (Extract  from  Volume  III  of  U.  S.  Engr.  Reports  of 
Explorations  and  Surveys,  etc. ,  with  a  prefatory  note. )    Washington,  D.  C. , 
1876.    4to.    Pp.  231-801. 
Iddings: 

Prinu^  Quartz  in  Basalts.    1890. 
Ives,  Jos.  Cf.: 

Report  upon  the  Colorado  River  of  the  West.    4to.    Washington.    1861. 
Knnz,  Geo.  F.: 

The  Petrified  Trees.    Popular  Sec.  Monthly,  January,  1885.    Also  in  Jewel- 
ler's Circular. 
Lioew: 

Wheeler's  Expedition  reach  New  Mexico  and  Arizona.    Mineralogy,  Agricul- 
ture, Chemistry,  esp.    Eruptive  rocks.  '  1875. 
Iiyle: 

Notes  on  Mining  District. 
Marcou,  Jules: 

Reconnaissance  from  the  Mississippi  River  to  Los  Angeles,  California.     (As 
Geologist  of  the  Whipple  Survey  of  the  35°  Parallel  Route,  1883.)    In  Vol- 
ume III  U.  S.  Explorations  and  Surveys,  etc.    4to. 
G^eoloffic  Map  of  the  United  States.     (1,  vol.  8,  1853.)    Sectjon  geologiques 

des  Montagues  rocheuses. 
Neber  die  G^eologie  von  Nord  Amerika. 

Geology  of  Nortn  America,  with  3  geological  maps  and  7  plates  of  fossils. 
4to.    Zurich,  185.    Pp.  144  and  plates. 
McGord,  Myron  H.: 

Governor  of  Arizona,  Report  to  the  Secretary  of  the  Interior,  1897.    Pp.  152, 
and  a  map  and  illustrations,  1897.     (Contains  the  Report  of  the  Terri- 
torial Geologist  for  1897.) 
Marvine,  A.  R.: 

Report  on  the  Geology  of  Route  from  St.  George,  Utah,  to  Gila  River,  Ari- 
zona. Examination,  1871,  by  A.  R.  Marvine.  (From  Volume  III  of  the 
U.  S.  Engr.  Reports  of  Explorations  and  Surveys  west  of  the  One-hundredtii 
Meridian.  Lieut.  Geo.  M.  Wheeler  in  charge.)  Washington,  D.  C.  1876. 
4to.  Pp.  198-225. 
McCormick,  K.  E.: 

Reports  as  governor  of  the  Territory  upon  its  resources. 
McGJee  W.  J.: 

Map  of  the  United  States.    1880. 
Merrill,  Geo.  P.: 

Building  Stones. 
Mowry,  Sylvester,  U.  S.  A.    Delegate  elect: 

Memoir  of  the  Proposed  Territoiy  of  Arizona.    Pamphlet,  840.    Pp.  30  and 

map.    Washington:  Henry  Polkinhorn,  printer.     1857. 
Arizona  and  Sonora.    The  Geography,  History,  and  Resources  of  the  Silver 
Region  of  North  America.    New  York:  Harper  &  Bros.     1864.    Pp.  XTV 
and  251. 
Mnrphy,  N.  Cakes: 

Acting  Governor  of  Arizona.    Annual  report  to  the  Secretary  of  the  Interior, 

1891. 
Governor  of  Arizona.    Annual  report  to  the  Secretary  of  the  Interior  for  the 

year  1892. 
Governor  of  Arizona.    Report  to  the  Secretary  of  the  Interior  for  the  fiscal 
year  ended  June  30, 1898,  820.    Pp.  180.    Washington,  1898.     (Contains  the 
report  of  the  Territorial  geologist.) 
Newberry,  J.  S.: 

Geological  Report,  Colorado  Exploring  Expedition.    (Part  III.    Ives  Report.) 
410,  1861. 
O'Neil,  William  C: 

Central  Arizona.     For  Homes,  For  Health,  For  Wealth.     Prescott,  Ariz. 

Hoof  and  Horn  Print.    1887.    Pp.  122. 
(Government  Reclamation  of  Arid  Lands.    Pamphlet,  July,  1896,  820.    Pp. 
16.    Phoenix,  1897. 
peckham,  Silas: 

Petroleum  in  Arizona.    Census  report. 
Penfield,  S.  L.,  and  W.  L.  Wells: 

Gterhardtile,  etc.    Am.  Jour.  Sci.  XXX.    July,  1885.    Pp.  50-57. 
Penrose,  R.  A.  F.: 

Manganese  Deposits. 
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PoweU,  J.  W.: 

Exploration  of  the  Colorado  River,  1875. 
Poston,  C.  B.: 

Silver  and  Copper  Mining  in  Arizona,  with  a  map.    Mining  Magazine  and 

Journal  of  Geology,  etc.    November,  1859. 
This  article  of  15  pages  v^as  completed  for  the  Mining  M^azine  by  the  editor, 
W.  P.  Blake,  from  the  various  reports  and  statements  of  Messrs? Brunckow, 
Ehrenberg,  Poston,  Mowry,  Parke,  Emory,  Bartlett,  Parry.  Schott,  Gray, 
Blake,  Ward,  Wilson,  and  others;  but  chiefly  from  the  information  suppUed 
by  Col.  Charles  D.  Poston. 
Numerous  articles  and  contributions  upon  the  resources  of  Arizona,  its  his- 
tory, etc.,  and  upon  irrigation,  in  the  daily  papers  of  Arizona. 
Pumpelly,  Raphael: 

Mineralogical  Sketch  of  the  Silver  Mines  of  Arizona.    Pi-oc.  Acad,  of  Natural 
Sciences  of  California.    Vol.  II,  1863.     Republished  in  Mowry's  Arizona 
and  Sonora.    Chapter  IX.    Pp.  158-175.     1864. 
Raymond,  R.  W.: 

Commissioner  of  Mining  Statistics.    A  chapter  upon  the  condition  of  the 
mining  industry  in  Arizona  in  each  of  the  reports  from  the  year  1867  to  1876. 
Rickard,  T.  A.: 

Section  of  the  Hillside  Vein.    Trans.  Amer.  Inst.  Min.  Engrs.    XXVI,  196. 
Schott: 

Geology  of  the  Lower  Colorado  Region. 

Observations  along  the  Mexican  Boundary.     (United  States  and  Mexican 
Boundary  Sui-vey.) 
Silliman.  Benjamin,  jr.: 

Lands  of  the  Arizona  Desert.    (Amer.  Jour.  Sci.  and  Arts.   Vol.  VI.    August, 

1873.) 
Notes  on  Utah,  Nevada,  and  California. 
Javosite  at  the  Vulture  Mine. 
Vancedinite,  Silver  District. 
Storms: 

Arizona's  New  Bonanza. 
Ward: 

Mexico  in  1825.    Two  volumes. 
Walcott,  C.  D.: 

Permian  and  other  Paleozoic  Groups  of  the  Kanab  Valley,  Arizona.    Am. 

Jour.  Sci.  XX,  221. 
Pre-Carboniferous  in  the  Grand  Canyon  of  the  Colorado,  1880. 
Displacement  in  the  Grand  Canyon. 
Cambrian  System  of  North  America. 
Cambrian  Faunas  of  North  America,  1886. 
Wells,  H.  L.,  and  Penfield,  S.  L.: 

G^rhardtite  and  Artificial  Cupric  Nitrates,  by  H.  L.  Wells  and  S.  L.  Penfield. 
(Amer.  Jour.  Science,  Vol.  XXX,  July  1885,  pp.  50-57). 
Wendt,  Arthur  F.: 

Copper  Ores  of  the  Southwest.     (Trans.  Amer.  Inst.  Min.  Engrs.  XV,  25, 1880, 
Williams,  H.  S.: 

Devonians  and  Carboniferous  correlation.    1891. 
Wheeler,  Geo.  M.: 

Lieut. ,  Corps  Enp*. ,  U.  S.  A.  Preliminary  report  concerning  explorations  and 
surveys,  principally  in  Nevada  and  Arizona.  (Prosecuted  in  accordance 
with  paragraph  2,  Special  Orders,  No.  109,  War  Department,  March  18, 1871). 
From  Brig.  Gen.  A.  A.  Humphreys.  Chief  of  Engineers.  Conducted  under 
the  immediate  direction  of  Lieut.  George  M.  Wheeler,  Corps  of  Engineers, 
1871.  Washington,  Government  Printing  OflSce,  1872.  4to.  Tp.  96  and  map. 
Geological  Atlas.  Pro  j ected  to  illustrate  geographical  explorations  and  surveys 
west  of  the  one-hundreth  mendian  of  longitude,  prosecuted  in  accordance 
with  acts  of  Congress  under  the  authority  of  the  honorable  the  Secretary 
of  War  and  the  direction  of  Brig.  G^n.  A.  A.  Humphreys,  Chief  of  Engineers, 
U.  S.  Army.  Embracing  the  results  of  the  different  expeditions  under  coin- 
mand  of  First  Lieut.  G^eo.  W.  Wheeler,  Corps  of  Engineers.  The  frontispiece 
on  title  of  this  atlas  has  a  finely  executed  bibliographic  view  of  stratified 
formations,  the  *'  Headland  of  Paria  Creek,  Ariz." 
Whipple,  Amiel  W.: 

(Lieut.,  Corps  of  Engineers,  U.S.A.)  Report  of  explorations  for  a  railway 
route  near  the  thirty-fifth  parallel  of  north  latitude  from  the  Mississippi 
River  to  the  Pacific  Ocean  (Vol.  Ill,  of  Exp.  and  Surveys) .  4to.  Pp.  Vlll-f 
136+77+127. 
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'WTiitfield,  J.  E.: 

Notice  of  the  Occurrence  of  Dumostierite  in  Arizona.    Bull.  U.  S.  G^eol.  Surv. , 
No.  60,  p.  138. 
Znliek : 

Report  of  the  governor  of  Arizona  to  the  Secretary  of  the  Interior.    1886. 
Govt.  Printing  Office.    Pp.  11. 
Forbes,  R.  H.: 

Agriculture  and  Horticulture. 
Woodruff,  Wm.  L.: 

The  Climate  of  Arizona. 
McCowan,  Prof.  S.  M.: 

Indians. 
Miller,  Dr.  J.: 

Pueblo  Indians. 
McClintock,  Maj.  J.  H.: 

Cataract  Creek,  and  Supai  Indians. 
Hog^e,  John  T.: 

Apache  County. 
Jackson,  Orick : 

Tavapai  County. 
Smith,  Anson  H.: 

Mohave  County. 
Funston,  CM.: 

Coconino  County. 
Anderson,  C.  0.: 

Navajo  County. 
Tutlie,  Edward  D.: 

Graham  County. 
Gibson,  Ostora : 

Cochise  County. 
Aley,  Frank: 

Gila'County. 

List  of  Contributions  to  the  Geology  op  Arizona. 

£Arraiiged  chronologically  from  the  catalogue  and  index  by  N.  H.  Darton,  in  Bulletin  No.  187  of 
the  United  States  Geological  Survey.] 

ARIZONA. 

1S48.  Reconnaissance  from  Leavenworth  to  San  Diego,  Emory. 

1853.  Geologic  map  of  the  United  States,  etc.,  Marcou,  J. 

1854.  Preliminary  Report  of  Survey  in  California,  Blake. 
Section  ^6ologique  des  Montagues  rocheuses,  Marcou. 

1855.  Ueber  die  G^ologie  von  Nord  Amerika,  Marcou,  J. 

1856.  Reconnaissance  from  the  Mississippi  to  Los  Angeles,  Cal.,  Marcou,  J 
Geology  of  Route  to  Pacific  near  Thirty-fifth  Parallel,  Marcou,  J;  Blake, 

W.P. 

1857.  From  One  Hundred  and  Eleventh  Meridian  to  Pacific  Ocean  on  Mexican 

Boundary,  Michler. 
Observations  Along  the  Mexican  Boundary,  Schott. 
Geology  and  Paleontology,  Mexican  Boundary  Survey,  Hall,  J. 
Report  on  Routes  to  the  Pacific  in  California,  and  to  the  Rio  Grande, 

Antisell. 
G^eology  of  Lower  Colorado  Region,  Schott. 

1858.  G^eology  of  North  America,  Marcou,  J. 
1851.  Report  on  Colorado  River,  Newberry. 
1853.  Silver  Mines  of  Arizona,  Pumpelly. 

1865.  Iron  Re^ons  of  Arizona,  Blake. 

1866.  Some  Mining  Districts  of  Arizona,  Silliman. 

1868.  Iron  Ore  in  Northern  Arizona,  Blake,  W.  P. 
Moraine  and  Lava  Streams  East  of  Mojave,  Silliman. 

1869.  Chasms  of  the  Colorado,  Hyatt. 

1870.  Plasticity  of  Pebbles  and  Rocks,  Blake. 
1872.  Notes  on  Mining  Districts,  Lyle. 

Reconnaissance  in  Nevada  and  Arizona,  Lj'le. 
Rex>ort  on  Arizona  and  Nevada,  Gilbert. 
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1873.  Structure  of  Country  North  of  Colorado  Canyon,  Powell,  J.  W. 
Geologic  Map  of  United  States,  Hitchcock,  Cf.  H.;  Hitchcock  and  Blake. 

1874.  Geology  of  the  Valley  of  the  Colorado.  Powell,  J.  W. 
Wheeler's  Exx)edition  nach  Neu  Mexico  und  Arizona,  Loew. 
Researches  in  Arizona  and  Nevada,  Gilbert. 

Lignites  and  FUnt  Beds  of  Western  America,  Newberry. 
Lignite  Flora  of  the  Far  West,  Newberry. 
Age  of  Lignite  Group,  Hayden. 
C&clee  of  Deposition,  Newberry. 

1875.  Exploration  of  the  Colorado,  Powell,  J.  W. 

Portions  of  Utah,  Nevada,  Arizona,  and  New  Mexico,  Howell. 

Rei)ort  on  Portions  of  New  Mexico  and  Arizona  Surveyed  in  1878,  Gilbert. 

Report  from  St.  George.  Utah,  to  Gila  River,  Arizona,  Marvine. 

Mineralogy,  Agriculture,  Chemistry,  Eruptive  Rocks,  Loew. 

Portions  or  Nevada,  Utah,  Califorma,  ana  Arizona,  Gilbert. 

1876.  Expedition  from  Santa  Fe  to  the  Colorado,  Newberry. 
Colorado  Plateau,  Gilbert. 

Report  of  Middle  Division  of  Survey  of  Colorado,  Peale. 
Maps  of  Parts  of  California,  Nevada,  Arizona,  Colorado,  New  Mexico,  and 
Utah,  Gilbert,  Marvine  and  Howell. 

1877.  Fossils  from  Nevada,  Utah,  etc. ,  White.  C.  A. 

Map  of  parts  of  Arizona,  Marcou,  J.;  Gilbert  and  Marvine. 

Map  of  Parts  of  Arizona  and  New  Mexico,  Gilbert,  Howell  and  Loew. 

1879.  North  American  Mesozoic  and  Cenozoic,  Miller,  S.  A. 
Carboniferous  Fossils  from  Colorado, etc..  White, C.  A. 

1880.  Permian  and  Paleozoic  of  Kanab  Valley,  Walcott. 
Permian  of  North  America,  Dutton. 

Southern  Arizona,  Cox,  E.  T. 

Map  of  the  United  States,  McGee. 

Report  on  Colorado  River  District,  Dutton. 

1881.  Deer  Creek  Coal  Fields,  Devereux,  Walcott. 
Atlas  of  Colorado,  Hayden. 

1882.  Porphyry  Dike,  Tombstone,  Blake,  W.P. 
Volcanic  drift  of  Challis,  Idaho,  Julien. 

Physical  Geology  of  Grand  Canyon  District,  Dutton. 
Excavation  of  the  Grand  Canyon,  Dutton. 
Report  of  Work  in  High  Plateau  Region,  Dutton. 
Geology  and  Veins  of  Tombstone,  Blake,  W.  P.,  Church. 
Tertiary  History  of  Grand  Canyon  District,  Dutton. 

1883.  Process  of  Geology,  1882,  Hunt,  T.S. 
Minmg  Region,  Prescott,  Blandy. 
Grand  Canyon  Group,  Science. 
Geology  of  Silver  King  Mine,  Blake,  W.  P. 
Pre-Carboniferous  in  Grand  Can  von,  Walcott, 

1884.  Lower  Burlington  Limestone  in  New  Mexico,  Springer. 
Relations  of  Mineral  Belts  of  Pacific  Slope  to  the  U^eavals,  Becker. 

1885.  Geologic  Sketch  of  Pacific  Division,  Becker. 
•    Progress  of  Geology,  1883,  Hunt,  T.  S. 

A  Natural  Bridge,  Gardiner. 

Enlargements  of  Fragments  of  Certain  Rocks,  Irving  and  Van  Hise. 

1886.  Agatized  Wood,  King. 

Cambrian  System  of  North  America,  Walcott. 
Cambrian  Faunas  of  North  America,  Walcott. 
Peti;ified  Forest,  Dickinson. 

1887.  Copper  Ores  of  the  Southwest,  W  endt. 
Map  of  United  States,  Hitchcock,  C.  H. 
Phoenix  Mine,  Ricketts. 

Andesite  from  San  Francisco  Mountain,  analysis,  Chatard. 
Copper  Ores  near  Morenci,  Henrich. 

1888.  Piimary  Quartz  in  Basalts,  Iddings. 

1889.  Copper  Deposits  of  the  Copper  Basin  Blake. 
Ores  of  Tombstone,  GtXMljJe. 

Reymert  Lode,  Blauvelt. 
Certain  Magnetic  Rocks,  Hanks. 
Building  Stones,  Merrill,  G.  P. 

1890.  Analyses  of  Recent  Lavas,  Eakins. 
Arizona^s  New  Bonanza,  Storms. 
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1890.  Displacement  in  Grand  Canyon,  Walcott. 
Macfarlane's  Railway  Guide,  Dutton. 
Primary  Quartz  in  Basalts,  Iddings. 
Warren's  Geography,  Brewer. 

1891.  Analysis  of  Sandstone,  Chatard. 
Cambrian  of  North  America,  Walcott. 

Devonian  and  Carboniferous,  correlation,  Williams,  H.S. 
Fauna  of  Lower  Cambrian,  Walcott. 
Manganese  Deposits,  Penrose. 
Meteoric  Iron  Locality,  Foote. 
Stones  for  Building,  Merrill,  G.P. 
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REPORT 

OP  THE 

GOVERNOR    OF   ARIZONA 


Executive  Depabtment  op  Arizona, 

Phxjenix^  Arh.^  September  i,  1900, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  affairs, 
development,  and  resources  of  Arizona  for  the  year  ended  June  30, 1900. 

In  my  report  for  1899  I  published  verj  exhaustive  information  in 
regard  to  the  Territory  witn  fully  compiled  statistics  as  to  its  condi- 
tions, hist<^rical  and  current;  which  report  can  be  used  as  standard 
authority  for  several  years.  I  have  therefore  not  deemed  it  requisite 
to  cover  in  detail  this  year  all  of  the  subjects  comprehensively  treated 
in  my  report  for  1899.  Couctcss  authorized  the  publication  of  4,000 
extra  copies  of  the  report  for  1899,  which  gave  wide  circulation  to 
correct  information  on  Territorial  affairs. 

'  POPULATION. 

I  have  been  unofficially  informed  by  officers  of  the  Census  Bureau  that 
the  population  of  Arizona  approximates  100,000  (excluding  Indians), 
possibly  a  little  less.  In  my  judgment  the  Territory  contains  fully 
105,000  people.  The  census  having  been  taken  in  the  hot  summer 
months  of  June  and  July,  when  a  large  number  of  the  inhabitants  of 
southern  and  central  Arizona  (the  most  populous  localities^y  were  away 
from  home  at  the  sea  coast  and  places  of  climatic  resort,  it  is  estimated 
that  at. least  10  per  cent  were  not  enumei-ated.  The  last  school  census 
recorded  20,800  children  of  school  age,  from  which  it  is  clearly  evident 
that  the  Territory  has  a  population  of  more  than  100,000  people.  The 
increase  since  1890  has  averaged  about  5,000  annually,  and  immigra- 
tion is  largely  made  up  of  American  citizens  from  other  parts  of  the 
Union;  the  proportion  of  foreign  immigrants  annually  is  very  small. 

TAXABLE  PROPERTY. 

From  the  following  statement  of  the  taxable  property  of  the  Terri- 
tory, which  is  compiled  from  the  assessment  rolls  and  the  report  of  the 
rerritorial  board  of  equalization  for  the  current  year,  it  will  be  seen 
iiat  the  assessed  valuation  of  the  property  in  the  Territory  has 
nereased  more  than  one  million  and  a  quarter  of  dollars  during  the 
rear,  notwithstanding  that  under  the  present  system  a  large  amount 
>f  the  taxable  property  is  not  returned  to  the  various  assessors,  and  the 
/^alues  of  tiie  property  assessed  are  usually  very  low,  which  causes  a 
ligher  rate  of  taxation  than  would  be  necessary  were  all  the  taxable 
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property  properly  assessed  and  valued.  As  the  community  grows 
older  and  the  disadvantages  arising  from  the  present  system  of  low 
valuations  and  high  rat^  of  taxation  are  beUer  understood  by  the 
people  generally,  the  laws  upon  the  subject  will,  no  doubt,  be  so 
altered  as  to  secure  approximately  full  and  correct  returns  of  all 

Eroperty  in  the  Territory  subject  to  taxation.  When  assessments  are 
ad  upon  a  just  and  equable  system  of  valuation,  the  rate  will  be  as 
low  here  as  in  any  of  the  States.  I  have  endeavored  to  present  the 
importance  of  this  subject  clearly  to  the  legislative  branch  of  the  Ter- 
ritorial government,  and  the  commission  now  engaged  in  codifyii^ 
and  revising  the  laws,  as  authorized  by  the  twentieth  legislature,  win 
correct  the  faults  of  our  revenue  system  in  this  respect. 

Tax  levy  for  1900, 


Levy. 


PerHOO 
TaloatioD. 


1.  Territorial  general  fund  (R.S.,26»)  

2.  Territorial  uiBane  asylum  interest  fond  (R.S.,2478) 

8.  Territorial  university  interest  fund  (R.  8., 2609) 

4.  Territorial  normal  school  fund  (act  44,  laws  1897) 

6.  Territorial  school  fund  (R.8.,1869) 

6.  Territorial  Interest  fund  (R.  8.,  2017  and  act  of  Congress  1S90) 

7.  Redemption  fund  (R.  8.,  2478) 

8.  Interest  world's  fair  bonds  (act  108,  laws  1891) 

9.  Capitol  interest  fund  (act  9,  laws  1897) 

10.  University  fund  (act  80,  laws  1899) 

11.  Normal  school  fund  (act  27,  laws  1899) 

12.  Capitol  buildin*  fund  (act  55,  laws  1899) 

18.  Insane  asylum  improvement  fund  (act  60,  laws  1899) 

Total 


Ca^ 


35 
10 

24 

S4 

8 
M 

S4 
i 

2 

4 

u 

Si 

2 


Final  valuation  of  property  in  each  county  in  Aritona  m  1900. 

APACHB  COUNTY. 

226,438  acres  of  land $92,610.81 

Improvements 25, 543. 75 

784,031.39  acres  raUroiui land 156,806,28 

375  town  and  city  lotB 20,602.00 

Improvements 45,649.80 

1,776  range  horses .* 17,992.00 

752  work  horses 21,200.00 

376  saddle  horses 7,508.00 

10  stallions 725.00 

56  mules 1,485.00 

148  asses 858.00 

8,877  range  cattle 133,268.00 

523  mUch  cows 9,576.00 

5  bulls 120.00 

111,426  sheep 222,852.00 

715  goats 1,422.00 

138  swine 424.50 

54. 48  miles  railroad ,  standard  gauge 136,198.99 

All  other  property 177,827.08 

Total 1,072,068.91 

COCHISB  COUNTY. 

28,645  acres  of  land $67,671.00 

Improvements 83, 500. 00 

64,318  acres  land  grants 72,818-00 

339  mines 29,876.00 

Improvements 113, 629. 00 

Digitized  by  VjOOQ IC 


BEFOBT  OF  THE  GOYESNOB  OF   ABIZONA.  5 

2, 1 16  town  and  city  lots  and  improTements $462, 700. 00 

1,739  range  horeee 17,390.00 

967  work  horeee 25,142.00 

1,107  saddle  horees 22,140.00 

18  stallions 1,405.00 

154  mules 3,850.00 

118  asses 593.00 

69,630  range  cattle 696,300.00 

157  graded  cattle 4,710.00 

295  milch  COW8 4,855.00 

75  bulls 1,975.00 

7,000  sheep 14,000.00 

3,183  eoats 6,348.00 

99swine 297.00 

177.85  miles  railroad,  standard  gauge 1,022,087.03 

All  other  property 553,397.32 

Total 3,204,683.35 

COCONINO  COUNTY. 

25,154  acres  of  land $86,679.40 

Improvements 15, 105.00 

301,543.78  acres  railroad  land 60,308.75 

369,965.77  acres  land  grants 116,857.67 

4,608  town  and  city  lots 181,774.00 

Improvements 314,432.00 

1,812  range  horses 18,120.00 

1,689  work  horses 67,560.00 

693  saddle  horses 17,325.00 

6  stallions 625.00 

12  mules 480.00 

95  88868 475.00 

11,916  range  cattle 123,330.60 

42  beef  cattle 840.00 

174  milch  cows 4,350.00 

5  bulls 125.00 

125,155  sheep 250,310.00 

803  goats 1,606.00 

288  swine 804.00 

123.66  miles  railroad,  standard  gauge 283,649.98 

All  other  property 471,602.90 

Total 2,016,360.30 

GILA  COUNTY. 

4,068  acres  of  land $14,265.00 

Improvements 8, 475. 00 

59  patented  mmes 137,050.00 

Improvements 122,230.00 

624  town  and  city  lots 73,582.00 

Improvements 160,547.00 

1,348  range  horses 14,070.00 

429  work  horses 11,880.00 

1,211  saddle  horses 24,220.00 

15  stallions 625.00 

121  mules 3,025.00 

239aaKe 1,314.00 

33,751  range  cattle 337,645.00 

72  milch  cows 1,475.00 

7,040  sheep 14,140.00 

5,754  goate 11,355.00 

428  swine 1,474.00 

An  other  property 325,590.00 

Total 1,262,962.00 
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GRAHAM  COUNTY. 

14,593.2  acres  cultivated  land $246,435.65 

Improvements 202,250.00 

24,030.4  acres  micultivated  land 129,318.00 

95  patented  mines 213^432.95 

Improvements  on  patented  mines 238,521.00 

Improvements  on  unpatented  mines 54,825.00 

1,554.2  town  and  city  lots 61,497.75 

Improvements 121,716.00 

365  range  horses 3,650.00 

1,081  work  horses 42,852.59 

1,987  saddle  horses 47,837.00 

3  stallions 246.66 

161  mules 4,623.98 

119  asses 1,112.00 

35,651  range  cattle 356,510.00 

13  beef  cattle 160.00 

718  uiilch  cows 14,445.00 

10  bulls 195.00 

8,562  pheep 17,124.00 

3,635  goats 7,270.00 

636  swine 1,908.00 

41  miles  railr<md,  narrow  gauge 128,246.80 

All  other  property 731,487.62 

Total 2,625,665.00 

MARICOPA  COUNTY. 

270,734  acres  of  land $3,201,524.00 

Improvements 325,600.00 

14  patented  mines 7,300.00 

Town  and  city  lots 2,417,998.00 

Improvements 1,376,122.00 

1,999  range  horses 25,526.00 

2,887  work  horses 76,093.00 

10  stallions 500.00 

175  mules 4,875,00 

5  asses 250.00 

17,536  range  cattle 176,386.00 

735  beef  cattle 14,700.00 

3,897  milch  cows 96,965.00 

20  bulls 500.00 

13,344  sheep 26,688.00 

700  goats 1,400.00 

2,049  swine 5,122.50 

97.09  miles  railroad,  standard  gauge 579,721.13 

All  other  property 1,232,110.48 

9,569,381.11 

Deduct  widows*  exemptions 74, 690. 00 

Total 9,494,691.11 

MOHAVE  COUNTY. 

833.46  acres  of  land $2,585.00 

25,467.26  acres  of  raihroad  land 5,093.45 

97  patented  mines 77,336.57 

Improvements 22,198.00 

753  town  and  city  lota 45,519.00 

Improvements 82,905.00 

879  range  horses 17,580.00 

252  work  horses 12,600.00 

1,075  saddle  horses : 37,625.00 

1  stallion 50.00 

22  mules 770.00 

50  asses 250.00 
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19,411  range  catUe $194,110.00 

137milchcow8 2,740.00 

BhuUB 75.00 

725  sheep 1,460.00 

1,900  ffoate 3,800.00 

es  swine 189.00 

107. 881  miles  raUroad,  standard  gauge 269,702.51 

AU  other  property 295,217.02 

Total 1,071,790.55 

NAVAJO  CX)UNTY. 

315,842.09  acres  of  land $126,661.07 

Iraprovem  enta 39, 399. 00 

n8,444.36  acres  raUroad  land 143,688.86 

Townand  city  lots 122,595.84 

Improvements 209,770.00 

1,701  range  horses 17,010.00 

492  work  horses 19,680.00 

416  saddle  horses 8,320.00 

estallions 270.00 

30  mules 900.00 

73  asses 365.00 

4,030  range  cattle 48,360.00 

421  milch  cows 8,420.00 

73,691  sheep 147,382.00 

74goat8 148.00 

216  swine 1,080.00 

57. 155  miles  railroad,  standard  gauge 142, 887. 51 

All  other  property 176,926.80 

.Total 1,213,864.08 

PIMA  COUNTY. 

52,380  acres  of  land $169,088.00 

Improvements 106,746.00 

25,888  acres  land  grants 6,472.00 

Improvements - 2, 000. 00 

162  pat^ted  mines 60,210.00 

Improvements  on  patented  mines 13,950.00 

Improvements  on  mipatented  mines 56, 820. 00 

Town  and  city  lots 730,415.00 

Improvements 971,329.00 

1,683  brood  mares 17,370.00 

342  range  horses 3,775.00 

824  work  horses 21,590.00 

849  saddle  horses 16,980.00 

36  stallions 1,415.00 

161  mules 4,045.00 

28  asses 140.00 

34,245  range  cattle 342,455.00 

210  milch  cows 4,605.00 

226  bulls 4,615.00 

3,590  sheep 7,180.00 

210  goats 420.00 

233  swine 703.00 

64.75  miles  railroad,  standard  gauge 408,658.30 

All  other  property 628,248.00 

Total 3,579,229.30 

PINAL  COUNTY. 

54,558  acres  of  land $403,550.00 

Improvements 114,413.30 

30  patented  mines 101,500.00 

Improvements  .................... ...i...... 2, 500. 00 
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938  town  and  dty  lots $42,096.00 

Improvements 68,690.00 

2,283  Worses 31,712.00 

135  mules 3,375.00 

10  asses 4a00 

21,961  cattle 259,109.00 

1,000  sheep 2,000.00 

138  swine 414.00 

80.29  miles  railroad,  standard  gauge 491,621.48 

All  other  property 279,680.00 

Total 1,790,700.78 

SAMTA  CBUa  COUNTY. 

5,742  acres  cultivated  land $31,778.00 

Improvements 27,320.00 

51,682  acres  uncultivated  land 28,980.00 

53,301  acres  land  grants 24,145.00 

41  patented  mines 20,500.00 

Improvements 65, 650. 00 

398  town  and  city  lots 124,020.00 

Improvements 270,212.00 

1,059  range  horses 10,590.00 

398  work  horses 10, 34a  00 

452  saddle  horses 9,152.00 

20  stallions 945.00 

120  mules 3,000.00 

44  asses  185  00 

16,121  rtoigecsLitley///////^^^^^  162,675.00 

111  milch  cows 1,687.00 

80  hulls 3,250.00 

9  sheep 18.00 

25  goats 50.00 

50  swine 150.50 

52.4  miles  railroad,  standard  gauge 195,976.00 

All  other  property 42,170.00 

Total 1,032,801.50 

YAVAPAI  COUKTY. 

72,608.08  acres  of  land $176,988.86 

Improvements 109,270.00 

231,711.59  acres  of  raDroad  land 54,404.14 

Improvements 20,900.00 

99,445.21  acres  of  land  grants 62,153.13 

Improvements 5, 600. 00 

362  patented  mines 464,838,00 

Improvements  on  patented  mines 547,458.00 

Improvements  on  unpatented  mines 227,450.00 

Town  and  city  lots 466,208.00 

Improvements 639,581.00 

3,564  range  horses 35,640.00 

1,711  work  horses 47,287.00 

1,299  saddle  horses 33,655.00 

15  stallions 755.00 

80  mules 2,350.00 

166  asses 1,414.00 

43,120  range  cattle 431,200.00 

542  milch  cows 10,725.00 

64,422  sheep 128,844.00 

3,296  goats 6,592.00 

362  swine 1,086.00 

60.558  miles  railroad,  standiurd  gauge 151,396.01 

All  other  property 806,641.59 

Total 4,432,431.73 
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TUMA  OOUNTT. 

11,681.53  acres  cultivated  land $30,414.60 

Improvemente 5,385.00 

16,668.09  acres  uncultivated  land 18,119.55 

Improvements 10,006.00 

19  patented  mines 2,928.00 

Improvements 4,150.00 

Improvements  on  unpatented  mines 79,734.00 

477  town  and  city  lots 86,679.50 

Improvements 87,776.00 

77  range  horses 900.40 

874  work  horses 22,724.00 

16  saddle  horses 320.00 

4  stallions 170.00 

95  mules 2,375.00 

13  asses 56.00 

653  range  cattle 7,188.00 

701  beef  cattle 14,020.00 

167  milch  cows 2,622.00 

17  bulls 320.00 

17  goats 34.00 

516  swine 1,548.00 

82.5  mUes  railroad,  standard  gauge 620,684.06 

All  other  property 88,064.27 

Total 985,217.38 

Statement  of  the  aggregate  cmuntnt  of  each  object  of  taxation  in  the  Territory  for  the  year  1900, 

1,175,657.85  acres  cultivated  and  uncultivated  land $4,826,568.94 

Improvements 1,073,013.05 

2,674^116.36  acres  land  grants  and  railroad  lands 702,747.28 

Improvements 28,500.00 

1,218  patented  mines 1,114,971.52 

Improvements 1,549,110.00 

Town  and  city  lots 4,471,982.09 

Improvements 4,701,428.50 

43,070  horses 843,095.65 

1,322  mules 35,153.98 

1,102  asses 7,052.00 

326,258  cattle 3,476,606.60 

415,964  sheep 831,988.00 

20,312  goats 40,445.00 

5,196  swine 15,200.50 

999.614  miles  railroad 4,330,829.80 

All  other  property 5,733,773.08 

Total 33,782,465.99 


Final  valuations  placed  on  railroads  for  the  year  1900. 


Number 
miles. 

Rate  per 
mileT 

Total 
valuation. 

Southern  Pacific  R.  R 

892.600 
84.880 
87.800 
41 

40.2 
11 
6 

886.784 

•6,811.82 
4,910.50 
8,740.00 
8,127.97 
6,078.55 
1.000.00 
1,000.00 
2,500.00 

12,477,195.00 
168,828.00 

Maricopa  and  Phcenix  and  Salt  River  Valley  R.  R 

New  Mexico  and  Arixona  R.  R .'. 

828, 372. 00 

Arizona  and  New  Mexico  R.  R 

128,246.80 

ATijpona  and  SontheMtem  R.  R .  ^ x ..  > 

244,858.00 

Ccmtml  Ar1liOT1«^  R.  R . 

11,000.00 

Raginaw  Sofnthem  Rx  R 

6,000.00 
966,885.00 

fidita  F^  Pacific  R.  R 

999.014 

4,880,829.80 
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Total  valuatiany  by  counties,  for  the  year  1900, 


County. 

ValuatioiL 

Apache 

$1,072,068.91 

Cochise 

3.204,688.& 

Coconino        

2,016,360.80 

GUa 

1,262.962.00 

Gmham ,,- ,  , . r  

2,625,666.00 

Maricopa - 

9,494,691.11 

Mohave       

1,071,790.55 

Navajo 

l,21S,85iOe 

Pima 

8,579,229.90 

Wiuil 

1.790,700.78 

Santa  Crux 

l,OB2,80LS0 

Yavapai 

4,432,431.73 

Yuma - - 

965,217.38 

Total  valuation  for  1900 

33,782,465.91 
32,509,520.29 

Total  valuation  for  1899 -- - 

Net  gain  over  1809. ..-. 

1,272,945.70 

Average  valuations. 

Land,  cultivated  and  uncultivated per  acre. .        $4. 10 

Land  grants  and  railroad  land do .26 

Horses per  head. .        19.58 

Mules do....        26.60 

Asses do 6.40 

Cattle do 10.65 

Sheep do 2.00 

Goats do 2.00 

Swine do 2.02 

Railroads,  standfu^d  gauge per  mile..  4,445.00 

Railroads,  narrow  gauge do 3,128.00 

Railroads,  logging  roads do 1,000.00 

In  addition  to  the  above  there  are  462  miles  of  railroad  in  the  Terri- 
tory exempted  from  taxation  for  a  term  of  years. 

Under  an  agreement  between  the  northern  comities  and  the  railroad 
the  Santa  Fe  racific  is  taxed  on  a  gross  valuation  of  $2,500  per  mile. 
If  this  low  valuation  is  excluded  from  the  above  figures  the  average 
valuation  of  standard-gauge  railroads  would  be  $6,801  per  mile. 


Statement  of  the  bonded  and  floating  indebtedness  of  the  Territory,  June  SO,  1900. 


Date. 


July  1,1885 

Jan.  1,1887 

Jan.  16,1888 

July  15,1892 

Jan.  15,1896 

July  1,1892 

June  1,1898 


TlUe. 


Insane  asvlum  bonds 

Arizona  university  bonds. 
Territorial  funding  bonds. , 

do :. 

do 

Worid'8  fair  bonds 

Capitol  building  bonds 


Time 

(years). 


Rate 

(per 

cent). 


Total 

Deduct  county  and  city  indebtedness . 


Bonded  debt  account  of  Territory  . 
Floating  debt  (general-fund  warrants)  . . 


Total 

Csith  in  hands  of  treasurer  available  for  the  redemption  of  the  aboye  Territorial  indebt- 


Net  indebtedness  account  of  Territory . 


Amount 


$60,000.00 

7,000.00 

140,000.00 

2,000,000.00 

900,000.00 

80,000.00 

100,000.00 


2,637,000.00 
1,634,027.67 


1,002,»72.43 
124,710.67 


1,127,68110 
56,  OS.  08 


1,070,850.07 
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Condiiion  of  Territorial  bankSf  June  SO,  1900. 
RESOURCBS. 


Loans, 
discounts, 

and 
overdrafts. 

Stocks, 

securities, 

and 

claims. 

United 
States 
bonds. 

Real  estate, 

furniture, 

and  fixtures. 

Cash  and 

due  from 

banks. 

$272,962.07 
408.248.76 
264.821.79 
68,828.67 
80,232.67 
60,346.07 
66,538.37 
76,114.20 
41,672.89 
22,043.79 
20,088.55 
17,196.64 
26,637.06 
20,317.80 

$4,647.46 

86,682.76 

14,664.86 

9.681.49 

4,419.07 

908.26 

8,761.92 

3,587.28 

12,127.02 

9,293.96 

1,304.79 

5,529.00 

$60,000.00 

$42,000.00 

29,054.68 

7,861.96 

4,467.67 

1,582.68 

9,000.00 

3,000.00 

8,061.00 

964.02 

1,260.39 

812.66 

10,477.62 

$488,667.18 

The  Valley  Bank 

108,467.72 

77,689.88 

International  Bank 

86,892.47 

The  Bank  of  Bisbee 

128,423.66 

The  Bank  of  Globe 

69,981.31 

87,781.86 

F^npera  and  Merchants'  Bank  . . . 

38,964.34 

Gila  Valley  Bank 

34,620.81 

P.Sandoval  ACo 

87, 974. 60 

The  Bank  of  Clifton 

29,266.22 

The  Meaa  City  Bank 

Western  Investment  Banking  Co. 
Home  Savings  Bank  and  Trust  Co. 
Old  Domln  Ion  Commercial  Co . . . 

10,526.11 
3,678.19 

1,125.10 

43,818.45 

87.63 

469.97 

8,964.71 

63, 619. 77 

E.  F.  Kellner  &  Co 

17,672.00 

Total 

1,886,687.12 

161,269.06 

80.000.00 

118,502.28 

1,187,113.68 

LIABILITIES. 


Capital  stock. 


Surplus  and 

undivided 

profits. 


Deposits. 


Total. 


The  Bank  of  Arizona 

The  Valley  Bank 

Arizona  Central  Bank 

International  Bank 

The  Bank  of  Bisbee 

The  Bank  of  Globe 

The  Bank  of  Safford..... 

Farmem  and  Merchants'  Bank 

Gila  Valley  Bank 

P.Sandoval  &  Co , 

The  Bank  of  Clifton 

The  Mesa  City  Bank 

Western  Investment  Banking  Co . . 
Home  Sayings  Bank  and  Trust  Co. 

Old  Dominion  Commercial  Co 

E.  P.  Kellner&Co 


Total. 


$60,000.00 
100,000.00 
40,000.00 
25,000.00 
26,000.00 
26,000.00 
10,000.00 
24,000.00 
26,000.00 
20,000.00 
12,600.00 
10,400.00 
200.00 
6,450.00 
22,500.00 


396,060.00 


$16,000.00 
28,660.32 
1,628.88 
1,847.84 
1,196.28 
1,058.38 
9,061.52 
8,469.01 


8,457.27 
1,276.27 

61.46 
180.87 

40.47 


$742,166.66 
463,694.68 
812.349.56 
142,862.76 
188,461.50 
114,176.26 
92,020.68 
89,247.81 
64,284.24 
47,116.47 
87,646.84 
88,275.91 
29,879.88 
24, 877.  U 
62,798.53 
17,669.68 


$808,166.66 

682,368.90 

863,977.98 

109,210.10 

164,667.78 

140,284.68 

111,072.16 

116,716.82 

89,284.24 

70,672.74 

61,422.11 

43,727.37 

80,210.26 

80,867.68 

107,488.22 

17,660.63 


89,604.71 


2,402,017.86 


2,887,672.06 


Condition  of  national  banks  June  £9y  1900, 

[From  statements  made  to  the  Comptroller  of  the  Currejicy  June  29, 1900.] 

RESOURCES. 


Phoenix  National  Bank,  Phoe- 
nix   

National  Bank  of  Arizona, 
Phoenix  

Prest'ott  National  Bank,  Pres- 
c-ott 

Consolidated  National  Bank, 
Tucson 

Arizona  National  Bank,  Tucson 

Total 


Loans,  dis- 
counts, and 
overdrafts. 


$821,899.76 

266,102.42 

814,967.91 

836,118.66 
119,286.21 


1,567,868.84 


Stocks, 

securities, 

and 

claims. 


$67,498.58 

10,888.17 

11,994.99 

88,128.60 
28,95L64 


162,456.83 


Imited 

States 

bonds  and 

premium. 


$106,490.00 

25,000.00 

52,875.00 

12,500.00 
13,000.00 


209,866.00 


Cash,  and 

due  from 

banks. 


United 
States  re- 
demption 
fund. 


$205,282.16 

98,873.92 

169,617.67 

440,826.78 
247,810.22 


1,162,409.74 


$6,000.00 

1,260.00 

2,600.00 

622.50 
562.60 


9,935.00 


Banking 

house, 
furniture, 

and 
fixtures. 


$6,813.40 
8,600.00 


16,80188 
1,690.24 


28,706.47 
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C&ndiiion  of  national  banks  June  29^  1900 — Continaed. 

LIABILITIES. 


Capital 
stock. 

SorplUB 
and  undi- 
vided 
proAts. 

National- 
banknotes 

oat- 
standing. 

DepositB. 

Tottl. 

Phoenix  National  Bank,  Phoenix 

Preroott  National  Bank,  Preeeott 

Oonaolidated  National  Bank.  Tuoeon  ... 
▲ricona  National  Bank,  Tacson 

1100,000.00 
100,000.00 
100.000.00 
60,000.00 
60,000.00 

•62.291.06  8100,000.00 
42,904.78      24,500.00 
42,865.49      48,600.00 
22,296.27      12.450.00 
14,669.68        2,250.00 

•658,848.92 
248,860.88 
849,960.06 
750,258.99 
889.860.08 

•916,11196 
4U;S&0S 
541,44S.97 
844.00Q.aS 
406,199.71 

Total 

400,000.00 

284,947.28  i  187.800.00  2.846.288.85 

8, 119, 095.  S6 

Comparaiive  statement^  Territorial  banks. 


1809. 


1900. 


Gain. 


BnOUBCB. 


Loans,  discoonts,  and  overdrafts  . . . 

Stocks,  securities,  and  claims 

United  States  bonds  (par  value)  . . . 
Real  estate,  furniture,  and  Axtures. 
Gash  and  due  from  banks 


Total 

Decrease,  United  States  bonds. . 


•920,106.29 

61,186.18 

75,000.00 

78.851.89 

589,901.99 


•1,885,687.12 

151,209.08 

50,000.00 

118,502.28 

1,187,118.68 


1.674,995.85 


2,887.572.06 


Net  gain. 


LIABILiniS. 


Capital  stock 

Surpliis  and  undivided  profits. 
Deposits 


229,700.00 

59,042.48 

1,386,258.42 


896.060.00 

89,504.71 

2,402,017.85 


Total. 


1,674,995.85 


2,867,572.06 


•465. 580. 8S 
90,182.85 


34,650.89 
647,211.64 


1,287,676.21 

25.ooaoo 


1.212,576.21 


166.360.00 

80.462.26 

1,016,76196 


1,212,576.21 


Number  of  banks  in  1899,  8;  in  1900. 16;  gain,  8. 

Condition  of  the  building  and  loan  associations  June  SO,  1900. 
RESOURCES. 


Building  and  loan  association. 

Loans  on    '  Loans  on 
real  estate.  \     stock. 

Sundry 
assets. 

Real  estate. 

Cash. 

Tucson 

1176,900.00      81,881.00 
96,092.85  i      1.960.00 
109.941.84  1      2,556.52 
41,400.00  ' 

•5,746.87 
2,216.84 
4.409.60 
1,216.25 

$897.05 

Citixens 

•i9,'62i.*75* 
780.00 

17,095.54 

Phoenix 

11,18188 

Nogales 

3,219.01 

Total 

424.334.69  \      6,9Sn.b2 

18,589.55 

20,801.75 

S2,39&.4S 

UABIUTIES. 


Building  and  loan  association. 


Capital 
stock  accu- 
mulating. 


Undivided      Sundry 
profits.       accounts. 


Bills 
payable. 


TotsL 


Tucson !  8181,065.01 

Cltisens '  115,780.28 

Phoenix ;  144,262.81 

Nogales i  46,577.29 

Total 487,654.84 


•17.84 
29.64 


•1.269.91 

1,605.00 

8,888.88 

8.88 


•8.100.00 


•186,49192 
117.886.26 
147.C18.S 
46.615.26 


46.96  <      6.217.12 


8,100.00 


497.018.94 
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SETTLEMENT  OF  liANDS. 

Statement  of  entries  m  the  United  States  land  office^  Tucscm^  Arw,ffor  the  year  ending 

June  SO,  1900, 


Clan  of  entry' 

Entries. 

Acres. 

Orfcrlnfti  h<Finffit«AdB   ..  ..  ...  .  ...    .....          .       ^       ...       ..,,^.  .. 

199 
60 
89 
21 
20 
1 

49 
27 

26,897.96 
8,180.88 

FinaJ  hoTn6ffteft4fl .            ...                                 .               .. 

OrigtaaX  desert 

16,766.81 
8,761.98 

Final  desert 

Caiih  entries 

1,660.01 

Final  timber  culture 

160 

Lien  land  entries 

4,916.26 

Mineral  entiles 

1,725.22 

Total 

466 

64,066.06 

Status  of  lands  in  the  district. 


Ooanty. 


Area  unappropriated  and  unre- 
served. 


Surveyed. 


Unsur- 
veyed. 


Total. 


Area 
reserved. 


Area  ap- 
propriated. 


Total  area 
of  county 
in  district 


Apache 

Oodiise.... 

Qlla 

Graham..... 
Maricopa  .. 

Navajo 

Pima 

Pinal 

Santa  Cmz.. 
Ymna 


Acres. 

21,206 
1,451,866 
42,011 
767,866 
949,917 


Acres. 

18,009 

2,180.279 

891,890 

2,096,804 

2,684.726 


Acres. 

89,215 

8,582,144 

438,901 

2,864,660 

3,634,643 


1,119,521 
808,997 
206,185 
618,188 


4,514,672 

2,125,795 

409,568 

8,868,811 


5,634,183 

2,934,792 

614,708 

4,481,449 


Acres. 

204,980 

185,077 

746,807 

1,010,000 

196,000 

70,000 

91,414 

295.970 

160,820 

110,000 


Acres. 

2,806 

264,779 

81,792 

263,840 

598,857 


441,898 

248,788 

24,477 

340,551 


Acres. 

247,000 
3,982,000 
1,211,500 
4,138.000 
4,426,000  . 

70,000 
6,167,500 
3,474,500 

799,500 
4,982,000 


Total. 


5,964,646 


18,285,064 


24,219,700 


8,016,568 


2,211,782      29,448,000 


Transactions  for  the  fiscal  year  ending  June  30,  1900,  in  the  United  States  land  office  at 

Prescott,  Ariz. 

Class  of  entry. 

Sales  of  mineral  lands 

Sales  of  lands  under  act  <rf  AngUBt  28, 1894 

Public  land  sales.  Camp  Verde  Military  Reservation 

Homestead  entries  commuted  to  cash  under  section  2801,  Revised  Statutes 

Original  homestead  entries 

Pinal  homestead  entries 

Original  mineral  applications 

Original  desert  land  entries 

Final  desert  land  entries 

Total 282         24,867 

i^atement  showing  area  of  land  unappropriated,  etc. 


County. 


Apache ... 
Coconino.. 

Gila , 

Maricopa  . 
Mohave.. 
Navajo..., 
Yavapai  .. 
Tama 


Total. 


Area  unappropriated  and  unre- 
served. 


Surveyed. 


Acres. 
1,017,556 

614,781 
41,085 

158,448 

983,299 
1,260,034 

822,946 


4,902,099 


Unsur- 
veyed. 


Acres. 

690,157 
5,456,205 
1,295,600 
1,217,691 
7,894,856 

648,820 
3,272,958 
1,193,900 


21,165,187 


Total. 


Acres. 
1,707,713 
6,070,986 
1,336,635 
1,371,139 
8,878,155 
1,912,854 
4,095.904 
1,193,900 


26,067,286 


Area 
reserved. 


Areaappro- 
priatea. 


Total  area 
of  land  sur- 
face of  the 
county  in 
land  dis- 
trict. 


Acres. 

8,977,886 

4,922,545 

878,127 

40 

884,790 

3,395,820 

620,770 

201,600 


13,781,678 


Acres. 

1,226,401 

699,469 

3,238 

3,821 

46,065 

1,012,146 

504,826 


8,495,456 


Acres. 
69,120,000 
11,698,000 
1,718,000 
1,875,000 
8,809,000 
6,320,820 
6,121,000 
1,396,500 


43,844,820 
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RAILROADS  AND  COMMERCE. 

Railroad  construction  during  the  past  year  amounted  to  a  total  mile- 
age of  74<,  the  Santa  Fe  and  Grand  Canyon  Railroad  Company  having 
built  55  miles  of  standard-gauj^e  road  and  the  Morenci  Southern  19 
miles,  from  Morenci  to  Guthrie,  in  Graham  County. 

The  increased  cost  of  steel  tails,  structural  iron,  and  all  kinds  of 
building  material  generally  has  operated  against  new  construction,  but 
with  prices  tending  downward  it  is  confidently  expected  that  work  on 
new  roads  will  be  actively  pushed. 

Many  promising  mining  districts  tributary  to  roads  already  in  opera- 
tion are  clamoring  for  better  transportation  facilities,  and  surveys  and 
reconnoissances  are  being  pushed  in  many  directions. 

The  diflference  between  wagon  freights  and  transportation  by  rail 
would  permit  the  profitable  operation  of  many  mines  that  are  now  idle 
or  upon  which  development  work  only  is  being  done,  and  the  anxiety 
of  owners  of  such  propjerties  to  cooperate  with  companies  contemplat- 
ing new  construction  will  insure  a  greatly  increased  mileage  in  the  Ter- 
ritory in  the  near  future.  The  rapid  growth  of  the  district  reached  by 
the  r rescott  and  Extern  Railroad  furnished  good  evidence  of  the  effect 
of  improved  transportation  facilities. 

Among  the  enterprises  now  under  consideration  is  the  extension  of 
the  Prescott  and  Eastern  Railroad  into  the  heart  of  the  Bradshaw  Moun- 
tains. Preliminary  surveys  have  been  finished  and  a  practicable  line 
located,  that  will  open  an  immense  district  to  cheap  transportation. 

Consideration  is  also  being  given  to  a  line  designed  to  leave  the  Santa 
Fe,  Prescott  and  Phoenix  Railway  at  Congress  Junction,  running  thence 
30  miles  north  and  west  into  the  Hillside  mining  district. 

The  Santa  Fe  and  Arizona  Southern  Railrcmd  Compaiw  has  been 
incoiporated,  to  build  from  Seligman,  on  the  Santa  Fe  Pacific  Railroad, 
south  for  a  distance  of  90  to  100  miles,  penetrating  the  mining  districts 
near  HUlside.  Preliminary  surveys  have  been  completed,  ana  the  com- 
pany announces  its  intention  to  begin  work  immediately. 

Surveyors  are  also  at  work  on  a  narrow-gauge  belt  railroad  line  to 
leave  the  Prescott  and  Eastern  Railroad  at  Huron  Station,  running 
thence  up  Big  Bug  Creek,  and  around  through  the  McCabe  and  Little 
Jessie  districts,  and  back  to  the  main  line.  Construction  has  been 
commenced  on  a  railroad  from  Bisbee,  in  Cochise  County,  to  Nacosari, 
in  Sonora,  Mexico,  a  distance,  according  to  their  survey,  of  about  70 
miles.  Fifteen  miles  of  this  road  will  be  in  Arizona  and  will  be 
finished  by  the  first  of  the  year. 

The  Morenci  Southern  (narrow  gauge)  is  a  marvel  of  engineering 
skill.  In  ascending  the  mountains,  a  distance  of  19  miles  with  a  4  per 
cent  grade,  it  crosses  itself  five  times  by  loops  and  tunnels. 

The  roads  now  in  operation  in  the  Territory  are  as  follows: 


Gauge. 


MUcsL 


Southern  Pacific  of  Arizona,  extending  along  the  southern  part  of  the  Territory 
from  Yuma,  on  the  Colorado  River,  to  the  eastern  boundary  of  Cochise  County, 
passing  through  the  counties  of  Yuma,  Maricopa,  Pinal.  Pima,  and  Cochise 

Santa  Fe  Pacific,  crossing  north  of  the  center  of  the  Territory,  near  the  thirty-fifth 
parallel,  and  passing  through  the  counties  of  Apache,  Navajo,  Coconino,  Yavapai, 
and  Mohave 

Santa  Fe,  Prescott  and  Phoenix,  running  from  Ash  Fork,  on  the  line  of  the  Santa 
Fe  Pacific,  through  the  counties  of  Yavapai  and  Maricopa  to  Phoenix 


4.8* 
4.8* 


$98 

197 
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Qauge. 


MUes. 


Oila  Valley,  Globe  and  Northern,  ninning  from  Bowie,  on  the  Southern  Pacific,  in 
Cochise  County,  to  Qlobe,  Gila  County 

New  Mexico  and  Arizona,  running  from  Benson,  on  the  Southern  Pacific,  in 
Cochise  County,  to  Nogalee,  in  the  same  county,  at  the  Mexican  line 

Arizona  and  New  Mexico,  running  from  Clifton,  in  Graham  County,  to  the  South- 
em  Pacific  at  Lordsburg,  N.  Mex 

Arizona  and  Southeastern,  running  from  Bisbee,  Cochise  County,  to  Benson,  on 
the  Southern  Pacific,  in  the  same  county 

Maricopa  and  Phoenix  and  Salt  River  Valley,  running  from  Maricopa.  Pinal 
County,  on  the  Southern  Pacific,  to  Phoenix,  Maricopa  County,  with  a  branch 
fromTempe.  Maricopa  County,  to  Mesa,  in  the  same  county 

Prescott  and  Eastern,  running  from  a  point  on  the  Santa  Fe,  Prescott  and  Phoenix, 
Yavapai  County,  to  Mayer,  in  the  same  county 

United  Verde  and  Pacific,  running  from  Jerome  Junction,  on  line  of  Santa  Fe, 
Prescott  and  Phoenix  Railway,  to  Jerome,  Yavapai  County 

Congress  Gold  Company,  running  from  Congress  Junction,  on  Santa  Fe,  Prescott 
and  Phoenix,  in  Yavapai  County,  to  the  Congress  mine 

Arizona  and  Utah,  running  from  McConnico  Junction,  on  the  Santa  Fe  Pacific,  in 
Mohave  County,  to  Chloride,  in  the  same  county 

Santa  Fe  and  Grand  Canyon  Railway,  running  from  Williams,  Coconino  County, 
north  toward  the  Grand  Canyon 

Branch  of  Arizona  and  Southeastern,  running  from  Bisbee  to  Naco 


4.84 

14 

4.84 

87 

8 

71 

4.84 

64 

4.84 

48 

4.84 

27 

3 

26 

4.84 

4 

4.84 

28 

4.84 
4.84 

65 
6 

Total. 


1,509 


EXPORTS  AND  IMPORTS. 

The  commerce  between  Arizona  and  the  Republic  of  Mexico  is  on 
the  increase  from  year  to  year.  Most  of  the  business  is  done  through 
the  custom-house  at  Nogales,  although  Naco  is  destined  to  share  mate- 
rially in  the  business  in  the  future,  a  railroad  from  that  point  to  impor- 
tant mining  districts  in  Mexico  being  now  under  construction. 

Through  the  courtesy  of  Hon.  W.  M.  Hoey,  the  collector  of  customs 
at  Nogales,  the  following  statistics  are  given  for  the  fiscal  years  1899 
and  1900: 

Statement  of  imports  into  the  district  of  Arizona  during  the  fiscal  years  ending  June  SO, 
1899,  and  June  SO,  1900,  respectively. 

CONSUMPTION. 


When  imported. 


July 

August 

September . 
October  — 
November  . 
December.. 


1899. 


January... 
February  , 
March  .... 
Aprtl 

Y^y 

June 


1900. 


Total,  189»-1900. 
Total,  1898-1899. 


Free. 


Increase  

Additional  dnties  not  accounted  for  in  above. 


Total  increase  in  duty  collected . 


1170.874 
211,718 
208,913 
252,497 
829,887 
863,425 


419,061 
274,996 
230,762 
182,292 
243,147 
140.682 


8,028.249 
2,853,150 


176,099 


Dutiable. 


$6,786 
6,539 
7,933 
21,083 
98,063 
79,955 


28,665 
18,814 
30,294 
22,698 
28,488 
12,364 


861,627 
290,787 


70,890 


Total  im- 
ports. 


$177,660 
218,252 
216,846 
273,580 
427,950 
413,380 


447,726 
293,810 
261,056 
204,990 
271,580 
153,046 


8.889,876 
8,143,887 


245,989 


Duties  col- 
lected. 


$2,066.59 
2,078.89 
3,017.26 
8,175.38 
58,452.75 
38,817.80 


9,117.60 

5,063.72 
10,686.68 

6.686.04 
U,  070. 70 

4,254.52 


159,486.88 
126,566.72 


82.920.16 
222.76 


33,142.92 
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Number  of  duUaJbU  and  free  entries^  fiscal  years  1899  and  1900. 


Year. 

Dutiable 
entries. 

nee 
entriei. 

lS9g.l89g 

706 
810 

884 

1899-1900 r 

M7 

InCTMffP  ..,.,,.,.,, 

105 

Dccresae 

t7 

Coti  of  collecting  revenue. 


1898-1899 •27,2n.W 

1899-1900 28,9M.7e 


Decrease 8,297.17 

Warehouse  and  immediaie  transporiaHon, 


When  imported. 

Values. 

Duties. 

July 

1899. 

•66,867 
66,946 
31,186 
90,969 

102,197 
86.986 

64,842 
82,822 
68,885 
68,864 
67,688 
60.329 

$11,926.25 

AUjfQfft. ..-..,.., 

11.621.61 

September 

6.317.94 

October 

23,069.42 

Kovember 

19.240.90 
18,90180 

December 

January 

1900. 

11,968.91 

Febmary ^ ,.,........,  r ..,.,.....,... . 

9,667.19 

March .• 

17,206.01 

April 

12.468.60 

MSy:":;::;:"i::!""::;:i::::::i"::::":iii:""ii:i"::::!"::""!::!!:: 

17,280.82 

jirne  -..--.,-...- ., - - 

12,681.99 

Total  1899-1900.... 

709,600 
1,392,687 

172,129.49 
866,824.74 

Total  1896-99 - 

Decrease... 

628,137 

184,696.26 

Number  of  cattle  imparted^  free  and  dutiable,  with  value  of  dutiable. 


Year  ending  June  8&— 

Dutiable. 

Free. 

Value  of 
dutlBlkle. 

1899 

18,987 
18,271 

906 
681 

S167,2AA 

1900 

190,180 

Decrease.. 

666 

227 

Increase 

22,896 

Duties  levied  cmd  collected  on  cattle. 


Year. 

Number 
of  head. 

Duties 
ooUected. 

1896-99 

18.967 
18,271 

•61.664.7B 
62,088.08 

•8.26 

1899-1900 

3.89 

Exports. 


Year. 

Total  vmlue. 

1898-99 

SI.  518, 980 
1.785,066 

1899-1900 

Increase 

366,086 
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AGRICULTURE  AND  HORTICULTURE. 

Throughout  the  greater  portion  of  this  year  the  whole  Territory- 
has  suflfered  more  or  less  from  the  drought  which  has  prevailed  over 
the  Pacific  coast  country,  and  in  consequence  the  supply  of  wa»ter  for 
irrigation  has  been  below  the  average.  But  notwithstanding  this  fact 
the  year  upon  the  whole  has  been  a  prosperous  one,  and  conditions  at 
which  the  farmers  and  the  fruit  raisers  of  Arizona  complain  would  be 
considered  as  most  gratifying  by  Eastern  communities. 

The  agricultural  interests  of  the  Territory  are  largely  dependent 
upon  the  water  supplied  by  the  Gila  and  Salt  rivers,  and  the  question 
01  water  storage,  discussed  at  length  in  my  report  of  last  year,  is  a 
topic  which  has  engaged  the  attention  of  the  people  this  year  more 
than  ever.  The  farmers  of  the  Salt  River  Valley,  in  the  neighbor- 
hood of  Phoenix,  having  created  a  wealth  assessed  at  approximately 
$10,000,000  in  city  and  country— a  wealth  but  little  short  of  $30,000,000 
in  reality — and  having  demonstrated  that  they  have  a  soil  and  climate 
not  surpassed  anywhere,  have  definitely  determined  to  have  water 
storage,  and  during  the  past  few  months  have  perfected  an  organiza- 
tion, which  also  embraces  the  principal  business  men  of  Phoenix,  with 
a  view  to  arriving  at  a  piTtcticaole  solution  of  the  storage  problem.  As 
I  explained  last  year,  tnere  is  no  question  but  that  the  Salt  River  ordi- 
narily will  furnish  sufficient  water  to  irrigate  a  half  million  acres.  No 
more  atti'active  investment  for  capital  can  be  found  than  in  providing 
storage  for  the  region  tributary  to  Phoenix,  and  it  is  now  evident  that 
if  capitalists  do  not  embrace  the  opportunity  in  the  near  future  the 
people  of  the  valley  will  provide  tne  means,  either  through  an  issue 
of  countv  bonds  or  some  other  practicable  method.  With  water  stor- 
age the  Salt  River  Valley  would  easily  support  a  population  of  a  half 
million  people.  It  is  already  one  of  the  most  prosperous  regions  in 
the  United  States,  and  with  an  ample  water  supply  its  development 
can  be  measured  only  in  conjecture. 

The  vallev  of  the  Gila  oflFers  similar  opportunities  for  capital. 

The  development  of  artesian  water  has  been  an  important  feature  of 
the  year's  progress  in  the  valley  of  the  Upper  Gila,  in  the  vicinity  of 
Safford,  and  in  the  valley  of  tlie  San  Pedro,  near  Benson.  A  consid- 
erable area  has  been  brought  under  cultivation  in  the  localities  named 
from  artesian  wells,  and  the  discoveries  of  artesian  flow  have  awakened 
widespread  interest. 

Explorations  on  an  extensive  scale  for  artesian  water  have  been 
prosecuted  in  the  Salt  River  Valley,  also,  near  Mesa;  but  so  far  with- 
out success,  although  wells  have  been  sunk  to  a  depth  of  1,500  feet, 
which  is  slightly  below  sea  level. 

The  agriculturists  and  horticulturists  of  the  Territory  are  an  edu- 
cated, intelligent  people,  and  they  follow  with  much  interest  the  rasults 
announced  from  time  to  time  by  the  experiment  station  of  the  Terri- 
torial University.  Below  will  be  founa  a  comprehensive  review  of 
the  year's  work  at  the  station,  furnished  by  Mr.  R.  H.  Forbes,  the 
director,  for  this  report: 

Because  of  the  great  diversity  in  elevation,  latitude,  climate,  and  cultural  methods, 
the  agriculture  and  horticulture  of  Arizona  are  wonderfully  varied  in  character. 

The  first  settlers  of  the  Territory  were  chiefly  attracted  by  mining  and  grazing 
interests,  but  in  later  years  an  increasing  proportion  of  a  growing  population  has 
been  engaged  in  irrigation  farming.    The  returns  from  agricultural  work  are  most 
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satisfactory — indeed,  rarely  excelled  when  adequate  skill  is  used.  Arizona,  however, 
is  a  law  unto  herself  in  matters  of  agriculture,  and  both  ability  and  experience  are 
usually  demanded  of  her  farming  population. 

The  Agricultural  Experiment  Station  is  actively  assisting  in  the  solution  of  the 
many  problems  in  agriculture  and  horticulture  which  arise  in  this  new  situation. 
The  opportunities  for  usefulness  of  such  an  institution  in  a  newly  settled  district  are 
very  great,  and  in  this  instance  are  only  limited  by  available  funds  and  the  working 
ability  of  the  members  of  the  station  staff. 

During  the  past  year  much  has  been  accomplished  by  the  station  in  the  study  of 
irrigation  water  supply  and  of  methods  of  irrigation,  in  the  culture  of  staple  crops 
and  the  choice  of  varieties,  and  in  the  methods  of  stock  and  dairy  feeding. 

Much  of  the  best  work  of  the  station  has  been  done  in  cooperation  with  the  United 
States  Department  of  Agriculture,  whose  specialists,  upon  mvitation,  have  worked 
on  stated  problems  as  desired.  Of  this  nature  has  been  the  soil  and  alkali  survey  of 
the  Salt  River  Valley,  which  has  resulted  in  an  accurate  map  of  the  different  varieties 
of  soil  and  of  the  amount  and  distribution  of  alkaline  salts  m  a  district  20  miles  wide 
and  50  miles  long.  The  date-palm  orchard,  also,  is  maintained  under  a  cooperative 
arrangement  with  the  Department. 

During  the  season,  also,  the  station  has  continued  the  work  of  past  years  with 
sugar  l>eets,  on  the  Upper  Gila,  with  results  that  are  thus  far  verj'  satisfactory. 

Much  attention,  also,  has  \yeen  devoted  to  the  writing  and  distribution  of  brief, 
plainly  written,  and  timely  information  on  agricultural  topics,  in  a<ldition  to  the  usual 
quota  of  lon^r  and  more  scientific  bulletin  publications  of  the  station. 

The  location  of  the  laboratories  and  oflSces  of  the  station  at  Tucson  has  been  of 
advantage  because  of  the  availability  of  the  university  library  and  faciliti^,  and 
also  because  the  three  great  agricultural  districts  of  the  Territory — Yuma,  Salt  River 
Valley,  and  the  Upper  Gila — are  equally  ai-cessible  from  this  point 

With  the  establishment  of  a  permanent  and  profitable  agriculture,  the  Territory 
enjoys  far  greater  stability  than  when,  as  formerly,  her  people  depended  chiefly  upon 
the  fluctuating  mining  and  grazing  industries  for  a  livelihood.  Although  but  a  small 
percentage  of  the  total  area  of  Arizona  is  under  cultivation,  yet  when  the  actual 
amount  and  productiveness  of  these  lands  is  considered,  the  place  of  agriculture 
among  the  industries  of  the  Territory  is  very  important.  Arizona  has  and  always 
will  have  land  in  excess  of  the  water  supply  available  for  irrigation,  without  which 
agriculture  can,  excepting  in  rare  instances,  hardly  l>e  considered.  Out  of  about 
72,800,000  acres  in  the  Territorjr  only  5,700,000  acres  are  privately  owned,  of  which 
about  450,000  acres  are  under  irrigation  ditches.  For  the  total  amount  of  land  under 
ditch  there  is  not  sufficient  water  in  all  instances  to  insure  crops,  but  in  time  there 
can  be  little  doubt  that  the  storage  and  development  of  water  will  lead  to  the  suc- 
cessful irrigation  of  much  more  than  the  area  under  ditch. 

The  future  of  agriculture  in  Arizona  is,  without  question,  most  promising,  and 
for  the  reason  that  the  conditions  of  soil,  irrigation,  and  climate  combine  to  pro- 
duce an  uncommon  variety  and  amount  of  marketable  produce.  The  soil  of  Arizona, 
as  is  usual  with  the  soils  of  arid  r^ons,  is  rich  in  the  elements  of  fertility,  requir- 
ing only  the  ever-needful  water,  skill,  and  industry  in  their  management  to  secure 
abundant  returns.  The  fertility  of  cultivated  soils  in  irrigated  regions  is  further 
assured  by  the  deposit  of  silt  brought  upon  the  land  with  irrigation  water.  The 
problems  of  fertilization  which  become  so  serious  in  humid  sections  are  therefore  of 
much  less  importance  here,  and  not  to  be  so  carefully  reckoned  with  in  connection 
with  the  future  of  our  agriculture. 

The  most  marked  advantage  in  connection  with  agriculture  and  horticulture,  espe- 
cially in  southern  Arizona,  is  the  climate.  From  January  to  June  the  temperature 
resembles  that  of  spring  and  early  summer  in  the  latitude  of  Kentucky.  From  June 
to  September  the  climate  is  of  subtropical  fervor,  while  from  September  to  Novem- 
ber tnere  is  a  second  mild  season  of  temperate  weather.  The  winter  season,  from 
November  to  January,  though  subject  to  sharp  frosts  in  southern  Arizona,  is  not  seri- 
ously or  even  uncomfortably  cold. 

Owing  to  this  combination  of  seasons  a  remarkable  variety  of  crops  may  be  found 
in  the  same  locality  at  different  times  of  the  year.  Strawberries,  which  flourish  in 
Greenland,  may  be  found  on  the  same  land  with  dates  and  palms  from  Sahara- 
Alfalfa,  the  great  forage  of  the  arid  West,  flourishes  alongside  with  wheat,  com,  and 
sorghum,  resj>ectively  characteristic  of  Minnesota,  Illinois,  and  Kansas.  Oran^ 
lemons,  and  olives  from  California  may  be  found  in  the  same  neighborhood  with 
peanuts  and  sweet  potatoes  from  Virginia.  In  brief,  many  of  the  leading  crope  of 
both  temperate  and  subtropical  countries,  which  are  not  affected  by  a  too  arid 
atmosphere  or  by  the  frosts  of  winter,  flourish  in  southern  Arizona.  In  northern 
Arizona,  where  the  temperatures  more  resemble  those  of  northern  Illinois,  many  of 
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the  more  distinctively  temperate-region  crops  flourish,  such  as  potatoes,  apples,  and 
various  small  fruits. 

Very  profitable  specialties  are  constantly  being  here  and  there  developed,  as  deter- 
mined by  particular  advantages  in  situation  or  market.  Tomatoes,  cantaloupes,  and 
watermelons  for  early  market  at  home  and  abroad,  and  vegetables  and  small  fruits 
for  the  mining  t<)wn  markets  are  often  very  remunerative. 

When  with  this  diversity  of  products  and  stronjj  market  demand  is  coupled  a 
healthful  and,  for  the  most  of  the  year,  agreeable  climate,  it  will  be  seen  that  agri- 
culture in  Arizona  possesses  distinct  advantages. 

STAPLE  CROPS. 

Alfalfa. — Probably  the  most  important  crop  in  Arizona  is  alfalfa.  With  at  least 
five  and  as  high  as  eight  cuttings  a  year  possible,  it  may  be  stated  that  probably 
nowhere  in  the  United  States  does  this  plant  yield  more  abundantly. 

It  has  several  values  in  our  agriculture.  First,  as  hay  there  is  a  constant  market 
at  good  prices  in  the  adjoining  mining  country.  Durmg  the  past  three  years  the 
short  crop  in  C^iifomia,  with  resulting  high  prices,  has  led  to  an  annual  output  of 
hay  from  Arizona,  This  fact,  among  other  things,  illustrates  the  advantage  of  an 
irrigated  region  over  one  depending  lor  crops  upon  rainfall.  A  more  profitable  use 
for  alfalfa,  ordinarily,  is  as  a  stock  fattener.  It  is  so  employed  in  feeding  hogs  and 
cattle,  also  in  comiection  with  a  growing  dairy  industry.  It  is  estimated  that  during 
1899  about  35,000  head  of  cattle  fattened  on  alfalfa  were  shipped  from  Salt  River 
Valley.  With  improved  methods  of  feeding,  this  output  can  doubtless  be  greatly 
increased. 

With  butter  now  being  shipped  into  Arizona  from  Kansas,  it  is  also  evident  that 
there  is  yet  room  for  the  growth  of  the  dairy  industry.  There  are  now  four  cream- 
eries ana  cheese  factories  in  the  Territory,  with  probably  more  to  come  in  the  near 
future. 

Another  very  important  use  of  alfalfa  is  as  a  soil  renovator.  Our  semiarid  desert 
soils  are  commonly  dense  and  deficient  in  humus  and  nitrogen — circumstances  lead- 
ing to  a  condition  of  poor  tilth,  which  often  makes  successful  culture  of  ordinary 
crops  a  difliicult  matter.  Alfalfa,  however,  flourishes  in  these  soils,  and  in  so  doing 
loosens  them  to  considerable  depths  by  means  of  its  roots,  and  through  its  processes 
of  growth  and  decay,  contributes  the  much  desired  humus  nitrogen  to  the  soil.  In 
this  way  alfalfa  serves  as  a  preparation  for  other  crops;  and  it  is  a  matter  of  common 
obserN-ation  that  orchards,  wheat,  sugar  beets,  and  other  crops  all  flourish  best  on 
ground  which  has  previously  been  in  alfalfa. 

Com. — It  is  only  within  the  past  few  years  that  it  has  been  known  that  fine  crops 
of  com  may  be  grown  in  the  warmer  regions  of  Arizona.  Large  crops  of  this  product 
are  annually  ^rown  on  the  Upi)er  Gila,  in  Graham  County,  and  the  acreage  in  Mari- 
copa County  18  annually  increasing.  In  order  that  the  grain  may  properly  fill,  com 
must  be  planted  in  July,  or  sufficiently  late  so  that  in  maturing  it  will  just  escape  fall 
frosts.  The  poor  varieties  of  Mexican  corn  formerly  grown  in  Arizona  are  giving 
way  to  the  improved  white  Dent  varieties  from  the  North  and  East.  Our  seasons  are 
sufficiently  long  to  grow  a  crop  of  com  after  harvesting  a  crop  of  wheat  or  barley. 

In  connection  with  alfalfa,  and  together  \^dth  other  forages  of  like  nature,  com 
will  probably  prove  more  valuable  in  helping  to  make  out  a  more  perfect  ration  for 
cattle.  Sorghum,  root  crops,  and  Kaffir  com  are  likely  to  prove  valuable  for  the  same 
purpose. 

Wheat. — The  acreage  and  amount  of  wheat  produced  in  Arizona  is  increasing  each 
year.  It  is  largely  a  winter  and  spring  crop,  maturing  before  the  extremely  dry 
weather  of  summer,  when  water  is  scarce.  Large,  flourishing  mills  at  Phoenix, 
Tempe,  Tucson,  Solomonville,  and  Saffonl  are  supplied  by  Anzona  grown  wheat. 
The  chief  variety  cultivated  heretofore  has  been  the  Sonora  wheat,  but  there  is  room 
for  useful  experiment  in  securing  other  successful  varieties  for  Arizona,  in  order  to 
obtain  a  better  milling  combination  than  is  afforded  by  the  Sonora  wheat  alone.  A 
number  of  experimental  plats  containing  the  most  promising  foreign  varieties  have 
been  grown  for  two  years  past  at  the  experimental  farm  near  Phoenix,  yielding  prom- 
iedng  results  in  some  cases.  The  average  yield  in  the  principal  wheat-growmg  sec- 
tions of  the  Territory  is  stated  to  be  from  20  to  30  bushels  per  acre. 

Barley. — Barley  is  chiefly  grown  in  Arizona  as  a  hay  crop,  being  cut  and  baled  for 
this  purpose  before  maturity.  Certain  varieties  of  b«sirdless  and  hulless  barley  have 
recently  been  introduced  in  a  few  places  and  are  attracting  some  attention.  The 
jrield  oi  grain  per  acre  is  stated  to  be  from  30  to  50  bushels. 

During  the  past  year  Egyptian  and  Kaffir  com  have  yielded  very  promising  results 
at  the  station  farm.    In  the  case  of  Egyptian  com,  m  particular,  three  successive 
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crops  of  forage  and  a  heavy  yield  of  ^rain  were  secured  from  one  planting.  These 
varieties,  together  with  sorghum,  bemg  drought-resisting  far  more  than  ordinary 
com,  their  possible  importance  is  considerable. 

ROOT  CROPS  AND   VEGETABLES. 

Many  of  the  most  important  root  crops  thrive  in  Arizona.  The  common  potato 
grows  wild  in  certain  parts  of  the  Territory.  In  the  northern  valleys,  where  mpr 
tion  is  possible,  heavy  crops  of  potatoes  are  grown.  During  the  long  mild  gpring 
season  potatoes  may  also  be  grown  with  marked  success  in  the  irrigated  portions  of 
southern  Arizona.  The  chief  difficulty  in  southern  Arizona,  however,  is  to  preserve 
the  potatoes  after  they  are  once  grown,  since  in  this  warm  section  their  tendency  ia 
to  sprout  and  continue  their  growth  shortly  after  maturity. 

Sweet  potatoes  of  excellent  quality  and  m  great  quantity  can  be  grown.  Peanuts 
have  also  produced  well,  although  their  culture  has  as  yet  hardly  passed  the  experi- 
mental stage. 

Sugar  b^ts  and  field  beets  yield  abundantly  if  planted  early  enough  in  the  year  to 
mature  before  the  extremely  hot  weather  of  midsummer.  Fall  planted  sugar  beets  of 
good  quality  have  also  been  found  to  endure  the  light  frosts  of  winl^r  and  to  mature 
the  succeeding  spring.  While  this  fact  may  not  of  itself  prove  commercially  impor- 
tant, it  may  still  indicate  the  profitable  culture  of  similar  plants,  such  as  mangels, 
which  may  be  used  for  stock  feeding. 

Garden  v^etables  in  unusual  variety  may  be  produced  if  skillful  attention  is  paid 
to  the  planting  season.  As  mentioned  above,  there  are  two  mild,  temperate  seasons 
in  southern  Arizona — one  extending  from  January  to  June,  the  other  from  Septem- 
ber well  into  November.  Certain  of  the  more  quickly  growing  vegetables,  therefore, 
may  be  made  to  produce  both  in  the  spring  and  fall,  this  double  season  being  recognized 
by  the  more  experienced  residents  of  this  section.  Among  the  vegetables  mo^  suc- 
cessfully grown  are  watermelons,  which  ripen  about  the  1st  of  July,  and  constitute  a 
profitable  crop  in  some  sections  of  the  Territory.  Other  v^tabfes  which  will  suc- 
ceed in  northern  Arizona,  as  well  as  in  warmer  localities  with  proper  care,  are  cab- 
bages, peai<e,  onions,  cauliflowers,  and  various  others  which  are  gradually  being  added 
to  the  list  from  time  to  time  as  the  methods  of  culture  are  becoming  better  understood. 


In  northern  Arizona  and  on  the  Upi>er  Gila,  where  the  climate  is  more  temper- 
ate in  character,  peaches,  grapes,  and  apples  of  superior  quality  are  grown.  Apri- 
cots and  grapes  are  grown  and  shipped  in  large  quantities  from  Salt  River  Valley. 
Raisins  are  also  producetl  in  considerable  amount  in  this  part  of  Arizona.  Oranges 
of  superior  quality  are  produced  in  some  sections  of  southern  and  southwestern  Ari- 
zona. They  have  the  advantage  of  a  seai^oii  earlier  than  that  of  southern  California, 
while  in  addition  the  fruit  is  uncommonly  bright  and  attractive  in  appearam^.  This 
is  due  to  the  fact  that  the  scale  insects  perish  from  the  effects  of  the  dry,  hot  atmos- 
phere, leaving  the  fruit  unmarred  by  their  presence.  In  certain  favored  situations 
protected  from  frost,  lemons  have  proved  a  success  in  Salt  River  Valley,  and  are 
said  to  be  also  a  promising  crop  in  the  vicinity  of  Yuma.  Strawberries  m  skillful 
hands  have  proved  a  profitable  crop  in  Salt  River  Valley,  the  entire  product  finding 
a  ready  market  in  Arizona.  Figs  grow  luxuriantlv  in  southern  Arizona,  but  require 
a  constant  and  abundant  supply  of  water  in  orrfer  to  yield  well.  Almonds  nave 
been  grown  with  varying  success,  the  great  drawback  to  their  culture  being  the  late 
spring  frosts,  which  are  likely  to  destroy  the  crop.  For  the  past  two  years,  no wewr, 
the  growers  have  in  some  instances  succeeded  in  warding  off  the  disastrous  frosts  by 
smudging  their  orchards  at  critical  times.  In  this  way  valuable  crops  have  been 
secured,  especially  in  the  vicinity  of  Mesa  City. 

Olives  are  a  very  promising  crop.  This  tree  re(^uires  comparatively  little  water, 
and  the  scale,  which  is  so  abundant  upon  the  tree  m  California,  is  not  found  upon 
it  in  Arizona.  Experts  state  that  the  trees  gro\\Ti  in  Arizona  are  unusually  bright 
and  attractive  in  appearance  and  their  fruit  of  good  quality.  The  product  of  the 
olive  trade  ab<o,  either  in  the  form  of  pickles  or  oil,  may  be  held  for  the  best  market 
and  is  of  small  weight  and  bulk  in  comparison  with  its  value,  shipping  charges 
being  thus  economized.  It  is  not  improbable  that  this  fruit  has  a  growmg  future  in 
the  Territory,  since  the  demand  for  olive  products  is  at  present  throughout  the 
United  States  far  in  excess  of  the  supply. 

SUGAR  BEETS. 

The  work  of  the  experiment  station  with  sugar  beets  has  been  continued  for  the 
Bsason  of  1900,  both  at  the  experimental  farm  and  on  the  Upper  Gila.    The  results 
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on  the  Upper  Gila,  in  the  vicinity  of  Thatcher  and  Pima,  where  the  station  haa  main- 
tained a  workman  in  charge  of  the  beets,  have  been  especially  interesting,  since  this 
locality  seems  to  possess  peculiar  advantages  for  the  establishment  of  a  factorj'  if  the 
beets  should  succeed.  Tne  results  were  much  damaged  by  the  unprecedented  short- 
ace  of  irrigating  water  this  year,  yet,  in  two  or  three  plots  favorably  located,  a  yield 
of  sugar  was  obtained  comparing  favorably  with  results  obtained  on  the  experimental 
farm.  Provision  has  been  made  for  continuing  the  work  another  year,  when  it  is 
expected  that  the  experience  of  the  first  year  will  lead  to  an  even  more  favorable 
demonstration. 

This  work  is  of  especial  significance  in  connection  with  the  drought  and  consequent 
partial  failure  of  the  beet  crop  for  three  years  past  in  California.  Attention  has  in 
consequence  been  turned  to  irrigated  districts  capable  of  growing  beets,  and  has  led 
to  a  favorable  disposition  of  manufacturers  toward  such  districts. 

THE  DATE  PALM. 

During  the  past  year  much  progress  has  been  made  by  the  experiment  station  with 
the  date  palm.  The  last  consignment  of  suckers  received  from  North  Africa  is  safely 
installed  in  the  orchard  south  of  Tempe,  and  is  now  (August,  1900)  being  daily 
watered  and  cared  for  during  the  critical  period  after  planting. 

These  palms  were  brought  to  Arizona  under  the  cooperative  arrangement  between 
the  United  States  Department  of  Agriculture  and  the  experiment  station^  by  which 
the  Department  is  to  bear  all  the  expense  of  importation  while  the  station  under- 
takes to  properly  care  for  them.  The  first  shipment,  a  small  one,  was  received  a 
year  ago  and  planted,  and  has  just  been  followed  by  the  present  lai^ge  one,  consisting 
of  460  palms  of  26  different  varieties  gathered  in  the  oases  of  Biskra,  Ourlana,  M'zab, 
and  others  in  the  French  po8s^88ions  of  North  Africa.  The  entire  cost  of  the  ship- 
ment thus  far  is  estimated  at  about  $4,000. 

The  consignment  was  secured  and  forwarded  by  Mr.  Walter  T.  Swingle,  agricul- 
tural explorer  for  the  Department,  who  was  in  Arizona  last  December  studying  the 
situation  with  reference  to  date  culture.  Shortly  after  leaving  Arizona,  he  proceeded 
to  Algeria  and  resumed  the  work  he  had  begun  one  year  before  in  securing  suckers 
from  the  most  desirable  varieties  of  date  palms.  It  was  first  planned  to  ship  the 
suckers  rooted  and  growing  in  tubs  of  earth,  but  on  account  of  the  great  cost  in 
freight  of  this  meth^,  the  suckers  were  finally  packed  in  boxes,  for  the  most  part 
with  damp  sphagnum  moss  about  the  butts. 

The  shipment,  consisting  of  23  cases,  weighing  8  tons,  left  Algiers  June  11,  reached 
New  York  City  July  2,  and  was  transported  from  there  to  Mancopa  via  New  Orleans 
free  of  charge  by  the  Southern  Pacific  Company,  and  from  Maricopa  to  Petersens  by 
the  Maricopa  and  Phoenix  and  Salt  River  Valley  Railroad  in  the  same  liberal  man- 
ner, finally  arriving  at  their  destination  July  17  in  most  excellent  condition. 

At  Petersens  the  palms  were  taken  in  charge  by  the  experiment  station  force, 
hauled  to  the  orchard,  unpacked,  fumigated  to  destroy  scale  and  noxious  insects, 
the  butts  soaked  in  water,  and  the  palms  then  planted  as  rapidly  as  possible.  Two 
cases  of  35  suckers,  after  fumigation,  were  repacked  and  shipped  to  Berkelev  and 
Pomona,  Cal.,  and  20  suckers  more  were  taken  to  the  experimental  farm  northwest 
of  Phtenix.  The  remaining  400  occupy  a  space  of  about  6  acres,  being  planted  in 
two  sections,  the  first  section  quincunx,  20  feet  apart;  the  second  section  in  the  same 
order,  30  feet  apart. 

The  present  (August,  1900)  condition  of  the  transplanted  suckers  is  excellent,  and 
a  very  large  percentage  bids  fair  to  live  and  thrive.  Much  of  the  Parlatoria  scale 
was  found  on  the  young  trees,  but  the  fumigations  appear  to  have  killed  most  of 
this,  and  subsequent  fumigations  in  the  field  will  doubtless  complete  the  disinfection. 

It  will  be  some  three  or  four  years  before  the  trees  commence  to  bear,  and  before 
suckers  will  be  available  for  distribution  to  the  public;  but  the  date  palm,  though 
slow,  is  long  lived  and  extremely  hardy  when  once  established. 

Contrary  to  one's  first  judgment,  the  alkali  ground  in  which  the  palm  orchard  is 
located  is  most  excellent  for  the  purpose.  It  is  stated  that  the  quality  of  the  fruit 
is  impi-oved  by  the  alkali  and,  indeed,  the  Arabs  are  said  to  collect  alkali  and  place 
it  around  their  trees.  The  Tempe  orchard  tract,  again,  is  fortunate  in  being  subirri- 
^ted  even  at  the  present  extremely  dry  time,  tnus  lessening  the  labor  of  land 
irrigation. 

The  significance  of  this  experimental  orchard,  esjiecially  to  the  alkaline  districts  of 
the  warmer  southwest,  is  very  ^eat  The  date  is  a  great  staple  fruit,  being  the  prin- 
cipal food  stuff  of  whole  tribes  in  northern  Africa  and  western  Asia.  The  oest  dates, 
at  the  high  prices  commanded  for  a  good  article,  should  apparently  yield  as  good 
profits  as  oranges.  If,  therefore,  these  choice  imported  trees  succeed  in  Arizona, 
alkali  land  will  be  greatly  enhanced  in  value  and  an  important  use  discovered  for 
such  lands. 
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THE   LIVE-STOCK  INDUSTRY. 

The  Territory  of  Arizona  is  peculiarly  adapted  to  the  raising  of  cat- 
tle and  live  stock.  Here,  owing  to  the  total  lack  of  inclement  weather, 
vast  herds  roam  over  the  57,000  square  miles  of  range  that  are  open 
to  the  cowman  the  year  around,  and  fatten  on  the  succulent  grama 
grasses  of  the  mesas  and  river  bottoms,  while  numerous  flocks  of  sheep 
browse  on  the  rich  grasses  and  undergrowths  of  the  northern  hills. 

Owing  to  the  extremely  mild  seasons  that  obtain  throughout  the 
year  the  cost  of  handling  and  caring  for  live  stock  is  reduced  to  the 
minimun,  while  productiveness  is  greatly  increased  as  compared  with 
more  rigorous  climates,  and  therefore  grazing  holds  out  gi'eater 
inducements  to  capital  for  investment  here  than  in  other  sections  of 
the  United  States. 

One  of  the  drawbacks  in  the  past  has  been  a  shortage  of  water  dur- 
ing long  protracted  dry  seasons.  This  has  been  overcome  to  a  great 
extent  in  many  localities  by  the  sinking  of  wells. 

The  number  of  cattle  on  our  ranges  has  decreased  probablv  20  per 
cent  in  the  last  two  yeai*s,  owing  to  the  heavy  shipments  tliat  have 
been  made,  caused  by  the  brisk  demand  and  high  prices  that  have 
obtained  at  the  great  market  centers. 

The  tendency  for  gmding  up  has  been  apparent  for  a  number  of 
vears,  and  the  Arizona  range  cattle  of  to-day  are  far  above  the  stand- 
ard of  cattle  in  many  other  range  States.  The  wisdom  of  this  improved 
breeding  l>ecame  manifest  from  the  first  to  cattle  raisers,  and  the  con- 
sequent gain  in  weight  and  price  has  amply  repaid  the  outlay  involved 
in  unporting  graded  stock  for  breeding  purposes. 

As  m  the  past,  contagious  disease  of  five  stock  is  practical^  unknown 
here,  except  in  occasional  imported  animals,  and  when  discovered  dis- 
ease can  be  invariably  traced  to  some  outside  source.  Under  our 
sanitary  law  the  Territorial  veterinarian  is  authorized  to  deal  promptly 
with  such  cases  and  thereb}^  prevent  the  spread  of  disease. 

Recent  activity  in  the  horse  market  has  stimulated  many  to  reem- 
bark  in  this  most  profitable  and  important  branch  of  stock  raising,  for 
the  conditions  here  are  as  nearly  perfect  as  possible  for  the  successful 
raising  of  horses.  The  rocky  mountains  and  gravelly  plains  serve  to 
develop  muscles  and  feet,  while  the  climatic  conditions  and  varying 
altitudes  develop  the  lung  power,  so  essential  to  a  hardy  animal.  AU 
these  natural  local  advantages,  taken  in  conjunction  w  ith  the  importa- 
tion of  the  best  products  of  horseflesh  of  Pennsylvania,  Indiana,  Ken- 
tucky, and  other  great  horse  centers  for  stud  purposes,  have  residted 
in  the  production  of  Arizona  horses  that  can  not  be  excelled  in  any 
quarter  of  the  globe. 

Under  the  law  all  cattle  coming  into  or  leaving  the  Territory  are 
required  to  be  inspected  both  for  health  and  brands  and  marks,  and  a 
complete  record  of  every  individual  animal  is  to  be  found  in  the  office 
of  the  Live  Stock  Sanitary  Board.  All  cattle  that  are  slaughtered  for 
food  are  required  to  be  inspected  in  a  similar  manner,  and  every  hide 
is  required  to  be  tagged  before  being  disposed  of  by  the  butcher. 

There  are  upwards  of  100  inspectors  employed  under  the  direction  of 
the  sanitary  board  to  do  this  work,  all  of  whom  make  regular  reports 
to  the  board  of  their  official  acts,  and  each  inspector  is  required  to  file 
a  bond  to  insure  the  faithful  performance  of  his  duties. 

All  brands  and  marks  are  recorded  by  the  Live  Stock  Sanitary  Board 
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instead  of  the  counties,  as  heretofore,  and  the  value  of  thus  centraliz- 
ing the  records  of  this  important  business  can  not  be  over  estimated, 
as  it  greatly  facilitates  the  tracing  of  lost  animals  and  also  enables  the 
owners  of  the  various  brands  of  cattle  to  tally  their  sales  with  the  offi- 
cial records  and  thereby  prevent  possible  leakage  or  unlawful  handling 
of  cattle.  It  also  enables  the  board  to  keep  an  abstract  of  ownership 
of  all  stock  brands  and  furnish  much  valuable  information  and  protec- 
tion to  individual  owners  and  prospective  buyers. 

The  sanitary  conditions  are  under  the  supervision  of  a  skilled  veteri- 
narian, appointed  by  the  governor,  who  works  in  conjunction  with  the 
Doard. 

The  following  figures  express  the  numbers  of  live  stock  shipped  and 
slaughtered  for  the  fiscal  year  ending  June  30,  1900,  and  are  compiled 
from  the  official  records  in  the  office  of  the  sanitary  board. 

Cattle  shipped  out  of  the  Territory 160,714 

Cattle  shipped  from  point  to  point  in  Territory 29, 249 

Cattle  slaughtered  by  licensed  butchers 28, 986 

Horsea  shipped  out  of  Territory 2, 221 

Hop*  shipped  out  of  Territory 5, 154 

Mules  shipped  out  of  Territory 22 

Asses  shipped  out  of  Territory 2 

MINING. 

For  the  mining  industry,  the  past  year  has  been  the  most  prosperous 
in  the  history  of  the  Territory,  and  the  year's  record  clearly  demon- 
strates that  Arizona  is  sure  to  become  the  greatest  and  most  profitable 
mining  section  in  the  country.  In  fonner  years  the  phenomenal  pro- 
duction of  a  few  great  copper,  gold,  and  silver  mines  gave  the  Terri- 
torv  a  reputation  as  a  producer  of  precious  metals,  but  the  fact  that 
Arizona  possesses  incalculable  mineral  wealth  has  had  tardy  recogni- 
tion. The  Territory  has  never  experienced  a  mining  ''boom;"  the 
development  of  this  industry  has  been  slow  but  sure  and  substantial. 
Inaccessibility  and  lack  of  transportation  facilities  have  been  the  prin- 
cipal drawbacks.  These  obstacles  have  now  been  largely  overcome  by 
the  construction  of  railroads  into  the  most  impoiiant  mining  districts. 
The  mistaken  idea  has  prevailed  to  some  extent,  also,  that  Arizona's 
mines  do  not  "^o  down,''  and  more  or  less  prejudice  has  been  created 
against  the  Territory  on  that  account.  This  erroneous  theory  has  been 
entirely  exploded.  Deep  mining  has  proven  that  values  frequently 
increase  in  depth,  and  it  is  not  improbable  that  deeper  mines  will  be 
worked  in  Arizona  than  on  the  famous  Comstock  lode  of  Nevada.  Dur- 
ing the  past  year  the  attention  of  investors  and  prospectors  outside  of 
the  Territory  has  been  enlisted  as  never  before,  and  sales  and  contracts 
for  sales  have  been  numerous.  There  has  been  a  notable  increase  in 
the  production  of  gold,  which  will  be  still  more  pronounced  during  the 
commg  year.  One  of  the  remarkable  features  nas  been  the  revival  in 
silver  mining.  The  building  of  new  mlroads  has  enabled  the  owners 
of  silver  properties  to  make  shipment  of  ore  at  a  profit,  and  in  some 
sections  or  the  Territory  silver  mining  is  active  ana  profitable. 

The  prominence  which  Arizona  has  achieved  as  a  steady  producer 
of  the  precious  metals,  and  the  certainty  that  the  production  will  be 
augmented  in  the  future,  justify  me  in  urging  that  a  Government  assay 
office  and  branch  mint  be  established  in  the  Territory.  Assay  offices 
are  generally  conducted  at  a  profit  to  the  Government  and  there  is  every 
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reason  to  believe  that  such  would  be  the  case  with  an  office  established 
in  Arizona,  while  the  substantial  encouragement  thus  held  out  to  the 
mining  industrjr  of  the  Territory  would  he  very  beneficial. 

In  copper  mining,  in  the  increased  capacity  of  copi>er  smelters,  in 
the  location  and  development  of  new  discoveries,  and  in  the  influx  of 
Eastern  capital  for  the  purchase  of  copper  mines  and  prospects,  the 
year  has  been  remarkable.  The  output  of  copper  has  increased  at  a 
marvelous  rate,  and  if,  as  there  is  every  reason  to  expect,  this  rate  of 
increase  is  maintained,  Arizona  in  a  very  few  years  will  lead  the  United 
States  in  copper  production.  One  of  the  features  peculiar  to  Arizona 
copper  mines  is  tne  continuity  of  the  ore  bodies. 

Tne  almost  fabulous  production  of  some  of  Arizona's  great  copper 
mines,  and  the  remarkaole  success  of  mining  ventures  in  this  Terri- 
tory, together  with  the  high  price  of  copper  and  the  active  trading  in 
copper  stocks,  have  afforded  opportunities  for  speculators  and  stock 
jobbers  to  unload  upon  overcredulous  Eastern  investors  a  ^reat  deal 
of  worthless  mining  stock,  and  companies  have  been  organized  upon 

?|uite  a  number  of  undeveloped  prospects  in  Arizona,  and  capitalized 
ar  beyond  any  reasonable  valuation,  and  through  much  advertising 
and  extravagant  misrepresentations  have  sold  stock  throughout  the 
Eastern  States,  amounting,  I  am  told,  in  par  value,  to  several  millions 
of  dollars  and  upon  which  no  return  whatever  can  be  reasonably  ex- 
pected. No  douDt  such  methods  are  more  or  less  practiced  always 
where  mining  is  active  and  prosperous.  The  mineral  wealth  of  Arizona 
is  immeasurable,  and  honest  mining  is  almost  always  a  sure  road  to 
fortune. 

Attention  is  invited  to  my  report  for  1899  for  comprehensive  and 
detailed  information  in  regard  to  mining  and  precious  metals  in  Arizona; 
also  historical  and  geological  data  upon  the  progress  and  development 
of  this  great  industry. 

Accumte  information  as  to  the  vield  of  the  precious  metals  is  not 
obtainable.  For  the  year  1899  Wells,  Fargo  &  Co.  estimated  that 
the  value  of  Arizona's  production  of  gold,  silver,  lead,  and  copper  was 
$20,363,421,  but  I  am  convinced  that  this  estimate  is  too  low. 


FORESTS. 


Arizona  has  the  largest  unbroken  pine  forest  in  the  United  States, 
covering  an  area  of  over  8,000  square  miles.  This  timber  is  usually 
found  at  an  altitude  between  5,500  and  7,500  feet.  The  total  quantity 
of  pine  timber  tit  for  sawing  purposes  within  the  boundaries  of  the 
Territory  amounts  to  10,000,000,000  feet,  which  can  supply  the  needs 
of  a  populous  State  for  more  than  a  century.  The  principal  forest  area 
is  in  Coconino  Countv  and  borders  the  Grand  Canyon  of  the  Colorado, 
although  Gila,  Apaclie,  and  Yavapai  counties  have  considerable  tim- 
ber. In  the  Mogollon  Mountains  in  Yavapai,  Coconino,  and  Gila 
counties  there  are  large  bodies  of  oak  timber  suitable  for  the  manu- 
facture of  farm  machinery,  wagons,  etc.,  and  for  finishing  lumber, 
but  at  present  it  is  too  inaccessible  to  be  of  great  commercial  value. 
The  Government  has  created  some  large  forest  reserves  in  northern 
Arizona  and  promulgated  rules  for  their  regulation  with  a  view  to 
their  preservation  from  spoliation  and  to  prevent  destruction  by  lire. 
The  principal  lumber  mills  of  Arizona  are  situated  at  Flagstaff  and 
Williams,  in  Coconino  County,  on  the  line  of  the  Santa  Fe  Pacific 
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Railway,  and  their  equipment  is  modern  in  every  way.  The  Arizona 
Lumber  and  Timber  Company  at  Flagstaff  and  the  Saginaw  Lumber 
Company  at  Williams  have  as  complete  plants  for  the  manufacture  of 
lumber,  boxes,  etc.,  as  can  be  found  in  the  United  States. 

The  forests  of  Arizona  are  Sonorian  in  character  and  belong  to  the 
interior  forest  area,  which  covers  all  that  region  embraced  between 
the  forests  of  the  Pacific  and  the  extreme  western  limit  of  the  Atlan- 
tic region.  The  forests  of  much  of  this  area,  when  compared  with 
those  of  more  humid  regions,  are  more  stunted  in  growth,  fewer  indi- 
viduals to  a  given  area,  and  with  much  less  variation  in  tiieir  compo- 
sition. However,  the  forests  of  the  southern  portion  of  this  are>a, 
which  includes  Arizona,  are  heavy,  dense,  and  valuable,  when  com- 
pared with  other  portions  of  the  interior  region. 

In  this  Territory  the  valuable  forests  are  confined  to  the  higher 
portions  of  the  Colorado  plateau  and  to  the  slopes  and  canyons  of 
our  numerous  mountains.  They  attain  their  highest  development  in 
the  high  San  Francisco  Mountains,  and  from  here  stretch  awav  with 
more  or  less  extended  interruptions  to  and  beyond  the  Grand  Canyon 
of  the  Colorado  to  the  north,  to  Bill  Williams  Mountain  in  the  west, 
and  southward  to  the  great  rim  where  the  Colorado  plateau  breaks 
down  to  the  southern  plains. 

To  the  southwest,  with  a  number  of  interruptions,  they  become 
dense  and  heavy  in  the  higher  ranges  of  the  Wnite  Mountains,  and 
from  here  extend  into  western  New  Mexico.  Long  arms  of  forest 
area  also  extend  into  all  the  mountains  immediately  south  of  the  Colo- 
rado plateau,  which  reach  an  elevation  of  more  than  7,000  feet.  The 
isolated  ranges  farther  south  are  also  timbered  above  7,500  feet.  The 
^eat  forest  area  embraced  in  the  Coconino  and  San  Francisco  region 
IS  considered  by  our  greatest  authority  on  American  forests  as  one  of 
the  largest  unbroken  forests  in  the  United  States.  It  is  almost  entirely 
of  yellow  pine  {Plyim  ponderosdj  and  its  varietal  forais.  This  species 
of  pine  is  the  most  widely  dissemmated  and  abundant  tree  of  the  interior 
forest  area,  and  in  Arizona,  where  it  reaches  its  highest  development, 
is  practically  the  only  tree  of  commercial  importance  in  the  manufac- 
ture of  lumber. 

On  the  higher  mountains  of  northern  Arizona,  above  the  area  of 
vellow  pine,  are  a  number  of  trees  usually  considered  valuable  for 
lumbering  purposes,  but  their  restricted  area  and  inaccessibility  render 
them  as  yet  of  little  commercial  value. 

INDIGENOUS  TREES  AND  SHRUBS  FOR  SHADE   AND  ORNAMENTAL 

PURPOSES. 

The  people  of  Arizona  do  not  properly  appreciate  the  value  of 
nature's  trees  and  shrubs  to  plant  about  their  homes  for  ornamental 
and  shade  purposes.  We  can  not  expect  to  bring  trees  and  shrubs 
from  regions  where  they  have  been  accustomed  to  bumid  atmosphere 
and  grow  them  with  any  degree  of  success  in  Arizona. 

We  are  inclined  to  look  to  foreign  countries  and  other  States  for 
our  ornamental  trees  and  shrubs  when,  with  a  little  care  in  selection, 
we  can  find  in  our  own  flora  a  variety  of  such  plants  that  will  grow 
with  a  minimum  amount  of  care  and  in  a  few  years  surpass  in  appear- 
ance anything  which  we  may  bring  in  from  outside.  Generations  of 
exposure  to  tne  conditions  of  an  arid  region  enable  them  to  survive 
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and  even  flourish  where  plants  unaccustomed  to  such  environment 
perish. 

The  ash  is  one  of  our  most  valuable  trees  for  street  planting.  Its 
growth  is  i-apid,  and  it  is  but  little  affected  by  insects.  The  cotton- 
wood,  although  not  so  desirable  as  the  ash,  gives  dense  shade  during 
the  summer,  grows  with  great  rapidity,  and  requires  little  care.  If  in 
planting  care  is  exercised  to  plant  only  staminate  trees,  no  cotton  will 
l)e  produced  and  the  chief  objection  to  them  removed.  The  desert 
willow,  a  beautiful  tree  with  catalpa-like  flowers,  one  of  the  most 
graceful  trees  in  America,  grows  along  the  water  courses  of  southern 
Arizona,  and  should  take  the  place  of  many  trees  which  we  now  get 
from  outside. 

It  is  hoped  that  the  people  of  Arizona  will  give  more  attention  to 
our  native  trees  and  snrubs,  as  they  are  more  in  harmony  with  our 
surroundings  and  better  adapted  to  the  purposes  of  landscape  garden- 
ing. Many  of  our  shrubs  are  evergreen,  wnile  others  have  attractive 
flowers  or  fruits.  By  proper  care  in  selection  they  are  in  the  end 
much  more  satisfactory  and  less  liable  to  die  than  imported  plants. 

The  preservation  of  the  forests  through  reservations  by  the  Govern- 
ment, and  the  watchful  care  of  rangers  and  supervisors  appointed  to 
guard  them,  can  not  fail  to  protect  and  increase  tree  growth  in  the 
Territory,  and,  it  is  believed,  increases  precipitation  and  conserves 
moisture  and  the  water  supply  for  irrigation  ana  agricultural  purposes. 

EDUCATION. 

The  public  schools  of  the  Territory  are  in  a  flourishing  condition. 
Nearly  21,000  children  between  the  ages  of  6  and  18  are  enrolled  in  the 
public  schools.  Teachers  of  the  best  ability  only  are  employed  and 
are  well  paid.  The  education  of  all  children  is  compulsory  under  the 
law,  and  there  is  hardly  a  hamlet,  however  remote,  which  does  not 
enjoy  ample  school  facilities.  I  am  confident  that  the  national  census 
of  this  3^ear  will  show  that  the  percentage  of  illiteracy  among  the 
English  speaking  population  is  so  low  as  to  place  Arizona  in  the  front 
rank  with  the  most  fortunate  States  in  that  respect.  The  suprin- 
tendent  of  public  instruction,  Hon.  R.  L.  Long,  has  made  an  able  and 
exhaustive  report  on  the  educational  affairs  of  the  Territory,  and  from 
this  report  the  following  very  interesting  exti*acts  are  taken: 

In  the  closing  year  of  the  century  it  is  well  to  take  a  retrospective  glance,  recall 
the  earlier  days  of  Arizona's  public  schools,  and,  with  such  retrospection,  submit  a 
brief  statement  of  advancement. 

The  eariiest  record  of  public  funds  l)eing  Uf^ed  for  public-school  purposes  is  found 
in  the  proceedings  of  the  fii>it  legislative  assembly,  which  con vened  at  Prescott  in 
1864,  from  which  it  appears  that  appropriations  were  made  from  the  Territorial 
treasury  for  the  benefit  of  the  public  schools  in  the  towns  of  Prescott,  Lapaz,  and 
Mohave  of  $250,  each,  provided  that  said  towns  appropriate  alike  sum.  The  sum  of 
$oOO  was  appropriated  at  the  same  time  to  the  school  in  Tucson,  conditioned  that 
iuHtrnction  l>e  given  daily  in  the  English  langua^.  No  further  mention  is  made  of 
public  schools  in  any  legislative  proceedings  until  1868,  from  which  it  is  inferred  that 
whatever  schools  were  in  operation  during  the  interim  received  their  support  from 
private  sources.  In  the  year  last  named  the  first  attempt  at  school  l^sfation  was 
made,  and  the  first  public-school  law  was  enacted.  This  law  was  replaced  by  another 
in  1871,  and  that  by  another  in  1875,  which  remained  in  force  until  1879.  Changed 
conditions  seemed  to  require  further  changes  in  the  law,  for  in  1879,  in  1881,  and  in  1883 
others  were  passed;  but  these  were  all  repealed  in  1885,  when  the  present  law  was 
enacted,  which,  with  slight  amendments,  has  governed  the  schools  to  the  present  time. 

The  year  1885  may  be  fixed  upon  as  the  date  when  the  school  ** system"  of  the 
Territory  was  established.     In  that  year  the  thirteenth  legislature  rounded  out  and 
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perfected  the  systein  by  the  establishment  and  endowment  of  the  normal  school  at 
Tempe  and  the  imiversitv  at  Tucson,  so  that  now  the  laws  of  Arizona  provide  for  the 
free  education  of  every  ctild  within  its  borders,  from  his  atimission  into  the  primary 
school  until  his  graduation  from  the  university. 

There  are  no  records  in  this  office  showing  the  condition  of  the  schools  prior  to 
1885,  hence  no  statistics  relating  to  the  schools  prior  to  that  date  can  l)e  given.  The 
following  table,  however,  shows  what  progress  has  been  made  in  educational  matters 
since  1885: 


1886., 
1S87.. 

im., 
im.. 
mo.. 

1891.. 
1892.. 


Year. 


1900.. 


Total  re- 
ceipts. 


$186,666.12 
159,956.14 
120.044.88 
157,707.03 
179,782.35 
201,288.70 
236.743.24 
247,201.69 
266,068.87 
206.610.63 
211,277.94 
219,116.10 
219,777.92 
250,278.63 
295,883.91 
421,776.16 


Total  ex- 
penditures. 

Num- 
ber of 
schools. 

$138,164.83 

137 

136,030.39 

160 

117.004.74 

169 

130,212.14 

184 

160,543.41 

197 

177,483.83 

219 

198,762.43 

237 

207,897.62 

261 

221,213.28 

265 

176,671.02 

289 

203,016.41 

261 

214,450.88 

293 

205,949.12 

837 

22^1,185.90 

347 

241,555.94 

876 

345,314.29 

398 

Days  I 
tained. 


120 

140 

143 

124 

135 

126 

127 

124 

130 

124  ! 

120 

126 

128 

130 

127 

125 


10,219 


10,303 


12,588 
12,976 
18,874 
14,710 
15,463 
16,203 
15,909 
16,936 
17,427 
18,802 
19,823 
20,833 


8.226 
3,607 
8,602 
3,849 
4,293 
4,702 
5,047 
6,198 
6,340 
6,791 
7,034 
7,641 
8,983 
9,011 
9,396 
10, 177 


Valua- 
tion of 
school 
property. 


$212,389 
201. 9M 
176,238 
222,219 
222,968 
268.435 
297,444 
320,609 
34-1,646 
405,446 
414, 447 
428,936 
445,379 
472, 107 
490,504 
629,024 


Reports  covering  the  period  embraced  by  this  report  have  been  received  from  all 
the  county  superintendents  and  treasurers.  The  statistics  contained  in  these  returns 
have  been  carefully  compiled,  and  will  be  found  in  tabular  form  at  the  close  of  this 
report.  Those  for  the  year  1899  contain  a  summary  of  the  financial  and  school  sta- 
tistics for  that  year.  The  tables  for  1900  exhibit  in  detail  the  condition,  financially 
and  otherwise,  of  every  school  district  in  the  Territory  on  the  1st  day  of  July  of 
this  year. 

In  the  following  general  summary  of  the  more  important  items  reported  in  detail 
in  the  tables,  attempt  has  been  made  to  present  in  condensed  form  the  result  of  the 
work  of  the  schools  for  each  of  the  years  covered  by  this  report: 

SCHOOL  POPULATION  AND  ATTENDANCE. 


Children  between  6  and  18  years  of  age 

Children  between  8  and  14  years  of  age 

Children  between  6  and  18  years  of  age  who  attended  private  schools 

Children  between  6  and  18  years  of  age  who  have  not  attended  school 

Children  between  6  and  18  years  of  age  who  have  attended  denominational 

schools 

Children  enrolled  in  the  public  schools , 

Average  daily  attendance 

Percentage  of  school  population  enrolled 

Percentage  of  enrollment  in  daily  attendance 


749 

16,504 

10, 177 

79J 

61 


SCHOOL  DISTRICTS  AND  SCHOOLS. 


School  districts 

New  w  hool  hoii»es  built 

Grammar  schools 

Primary  schools 

Kindergarten  schools 

High  schools  (under  special  law) 

Average  number  of  days  school  was  taught 
Volumes  in  school  libraries 


250 

267 

4 

17 

112 

122 

268 

276 

1 

1 

1 

1 

127 

125 

6,146 

8,160 
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TEACHERS. 


Male  teachers  employed 

Female  teachers  employed 

Normal  school  graduates  employed  . 

Holding  fli^t-grade  certificates 

Holding  second-grade  certificates . . . 

Average  salary  of  male  teachers 

Average  salary  of  female  teachers. . . 

Teachers  examined 

First-grade  certificates  issued 

Second-grade  ce/tiflcates  issued 


189»-1899. 


122 

251 

90 


174.70 

$64.44 

128 


1899-1900. 


109 
290 

85 

277 

97 

$76.90 

165 

61 


RECEIPTS  AND  EXPENDITURES  FOR  SCHOOL  MAINTENANCE. 


Apportioned  from  Territorial  school  fund 

Received  from  county  taxee 

Received  from  poll  taxes 

Received  from  special  taxes  for  support  of  schools. 

Received  from  licenses,  fines,  etc 

Received  from  sale  of  bonds ^ 

Expended  for  teachers'  salaries 

Expended  for  contingent  expenses,  fuel,  etc 

Expended  for  school  libraries 

Expended  for  apparatus 

Expended  for  school  furniture 

Expended  for  buildings 

Cost  of  education  per  capita  on  school  population  . 

Cost  of  education  per  capita  on  enrollment 

Cost  of  education  per  capita  on  attendance 


$10,000.00  i 
168,378.72  I 

31,962.34  ! 
3,825.82  I 

37,969.66 


178,114.32 

48,542.43 

286.79 

2,437.24 

9,214.25 


11.43  I 
14.13  i 
24.12  I 


$U,100.» 
175,  »i» 
29,817.68 

n,m.» 

48.M9.46 

40,T»s» 

189,1^.02 

45,95S.» 

477.S9 

3,tf>3.TS 

6,477.12 

54,580.00 

11.2S 

14-24 

23.10 


SCHOOL  PROPERTY  AND  BONDED  DEBT. 


Valuation  of  lots,  buildings,  and  furniture . 

Value  of  libraries 

Value  of  apparatus 

Bonded  debt  of  districts 


$466,037.00 
6,002.00 
19,465.60 


$602,249.00 

6.245.00 

20,530.00 

228,5S7.00 


COST  OF  SUPERVISION. 


Territorial: 

Salariesof  superintendent  and  board  of  examiners 

Printing,  postage,  and  express  charges 

County: 

Salaries  of  superintendents  and  of  boards  of  excuniners,  and  contingent 
expenses 


$1,350.00 
600.00 


6,690.27 


$1,350.00 
600.00 


7.S14-22 


School  cenms  statistics  May  /,  1900. 


Counties. 

White  children  be- 
tween 6  and  18. 

Colored  children  be- 
tween 6  and  18. 

Total  , 
be- 

Children  betw«ii 
8  and  14. 

Boys. 

Girls. 

Total. 

Boys. 

Girls. 

Total. 

tween  6, 
and  18. 

884  ' 
1,866  . 

666  , 

807  I 
3,448  , 
4,394 

361  1 

861 
2,829  1 

878 
1,006 
1,994 

860 

White.  1  Colored. 

Apache 

490 
955 
330 
390 

1,721 

2,244 
177 
414 

1,427 
467 
513 

1,036 
428 

394 

901 

330 

396 

1,716 

2,122 

174 

426 

1,393 

417 

486 

941 

422 

884 

1,856 

660 

786 

3,437 

4,366 

a=>i 

839 
2,820 

874 

999 
1,977 

860 

547 
1.086 

Cochise 

7 
2 

13 
8 

12 

2 
4 
8 
3 
16 

9 
6 
21 
11 
28 

-; 

Coconino 

882  '                ^ 

Gila 

418  1              14 

Graham 

2,070  :               7 

Maricopa 

2)256                  « 

Mohave 

Navajo 

is 

3 

1 
5 
9 

9 
6 
3 
2 
8 

22 
9 
4 
7 

17 

509 
1,490 

431 

622 
1,078 

502 

22 

Pima 

3 

Pinal 

2 

Santa  Cruz 

S 

Yavapai 

10 

Yum.a 

Total 

10,582 

10,117 

20,699 

73 

61 

134 

20.633 

12,341 

75 
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School  census  staiMcs  May  1,  1900 — Continued. 


Counties. 

Children  between 
6  and  18  who 
have  attended 
public  schools 
at  an V  time  dur- 
ing the  school 
year. 

Children  between 
6  and  18  who 
have  attended 
private  schools 
but  no  public 
schools  at  any 
time  during  the 
school  year. 

Children  between 
6  and  18  who 
have  not  at- 
tended   any 
school  during 
the  school  year. 

Children  between 
6  and  18  who 
have    attended 
denominational 
schools  at  any 
time  during  the 
school  year. 

White. 

Colored. 

White. 

Colored. 

White. 

Colored. 

White.  1  Colored. 

Apache 

765 

1,407 

525 

560 

2,111 

8.629 

298 

767 

1,806 

712 

533 

1,523 

461 

4 
84 

1 
47 
157 
77 

2 

3 
28 

2 
19 
77 
11 

90 

413 

83 

91 

1,099 

465 

25 

66 

1.076 

158 

401 

222 

361 

Cochise 

1 
4 

7 
51 

Coconino 

2 

8 
8 
8 

Gila 

Graham 

2 
25 

'  69 
195 

Maricopa 

Mohave 

Navajo 

20 
7 

4 

2 
2 

2 
7 
6 

Pima 

Pinal 

Santa  Cruz 

Yavapai 

18 

1 

8 

Yuma 

Total 

14,599 

76 

462 

1 

4,550 

33 

749 

Counties. 


Nativity  of  children.    (Include  only 
those  enumerated  in  columns  1  and  2.) 


Native  bom. 


Native 
parents. 


One  par-  ]  Both  par- 
ent lor-    ents  for- 
eign,        eign. 


Foreign 
bom. 


Apache  .... 
Cochii«e  .... 
Coconino. - 

Gila 

Graham 

Maricopa.. 

Mohave 

Navajo 

Pima 

Pinal 

8anta  Cruz 
Yavapai... 
Yuma 

Total 


759 

895 

572 

373 

2,107 

3,146 

247 

703 

739 

864 

218 

1,361 

319 


85 
234 

26 

13 
471 
447 

66 
105 
620 
110 
142 
211 
188 


87 

640 

63 

89 

508 

701 

22 

46 

,156 

3-17 

3H1 

130 

325 


3 
96 
15 

0 


7 

814 

57 

244 

148 

3 


11,803 


2,718 


4,485  I 


1,349 


Financial  statement — county  treasurers^  reports  1899-1900, 


Apache 

Cochiw 

Ct>conino... 

Gila 

Graham 

Maricopa... 

Mohave 

Navajo 

Pima 

Pinal 

Santa  Cruz. 

Yavapai 

Yuma 


County. 


Balances. 
July  1, 1899. 


Total 85,745.74       11,100.88     175,864.29 


Receipts. 


9230.01 

5,886.28 

5,053.31 

17,169.61 

14.300.05 

32,566.77 

1,437.49 

2,840.46 

3,723.86 


993.26 
9,827.99 
1,726.65 


Territory. 


$516.88 
857.92 
883.60 
385.28 

1,677.20 

2,499.28 
162.96 
601.76 

1,496.76 
466.48 
636.72 

1,1(M.88 
412.16 


County 
taxes. 


•6,984.79 

14,806.82 

7,162.84 

6,770.58 

16,217.24 

52,677.08 

4,042.17 

9,963.43 

16,424.61 

8,158.21 

7,596.25 

19,0(M.23 

7,056.54 


Poll 
taxes. 


$321.25 
3,367.03 
2,592.87 
1,763.00 
5,143.50 
2,527.53 
&43.25 
1,939.60 
2,049.75 
1,154.26 
1,089.00 
6,283.75 
1,053.00 


29,817.68 


Licenses, 
fines,  etc. 


$718.64 
5,947.95 
8,521.90 
4,201.60 
3,203.40 
10,978.05 
1,432.70 
2,289.90 
5,309.00 
786.95 
2,636.42 
6,622.20 
1,300.85 


48,849.46 
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Financial  statement — county  treasurers^  reports  1899-1900— Continued. 


County. 

Receipts. 

Special 
taxes. 

Sale  of 
bonds. 

Miscellaneous 
sources. 

Total  receipts. 

Apache 

Cochise 

$161.98 

1             401.50 

1615.63 

31,  ST.  50 

Coconino  .... 

2,443.36 

1,353.26 

9L00 

8,667.75 

21, 157. » 

Gila 

ii2,925.69 
9,843.35 

44,«8.I2 

Graham 

Maricopa  — 
Mohave   

117.00 

11,632.23 

1             671.50 

89.529.74 
121. 5:58. » 

2,029.89 

10.219.96 

Navajo 

985.60 
394.00 

18.m6& 

Pima - 

29,396. 9B 

Pinal 

14.15 

10.5t<0.04 

Santa  Cruz. 

16,000.00 

14.00 

1,838.85 

387.96 

28,865.61 

Yavapai 

44.681.90 

Yuma 

1 

11,937.16 

Total... 

'        12,898.86 

! 

40,798.33 

16,701.41 

421,776.15 

County. 


Apache 

Cochise 

Coconino  . . 

Gila 

Graham 

Maricopa  .. 

Mohave 

Navajo 

Pima 

Pinal 

Santa  Cruz. 

Yavapai 

Yuma , 


Expenditures. 


School 
mainte- 
nance. 


I  Building 
purposes. 


$7,457.89    

24,977.67  ! 

12,891.42  ' 

14,784.86  $19,916.11 
21,287.96  9,334.80 
74,506.20        " 

6,388.92 
12,092.46 
24,607.11 

8,795.99 

9.002.56  I  16,000.00 
36,786.54    

8,601.91  I        504.70 


6,328.46 
1, 


2.00 


Total 261,180.38  154,580.00     21,739.69     7,814.22  1345,314.29  176.461.86 


Miscella- 
neous in- 
terest, etc. 


$41.12 


1,145.00 

490.00 

10.50 

18,016.79 


538.11 
138.61 
25.00 


936.60 
397.96 


Super- 
vision. 


I  T«»oi  ^^    !  Bftlanca 

Total  ex-     T„nt.iiL 

[pendltures.  ^^^ 


$330. 

462. 

511 

455. 

480. 
1,196. 

412. 

453. 
1,127. 

375. 

496. 
1,141. 

372. 


00 

00 

65 

25 

66 

00 

75 

65 

10 

00 

72 

55  I    37; 

00        9, 


829.01  I 
439.57  I 
547.97 
646.22  I 
613.91  I 
046.45  { 
795.60  I 
084.22 
874.82  ' 
195.99  I 
499.27  I 
864.69  I 
876.67 


$1.72a07 
5.817.98 
6,609.41 
8,92139 
7.978.S 

21,492.24 
1.424.» 
5,346.4$ 
3.521.16 
1,384.06 
8.366.38 
6,817.21 
•2. 060. 30 


School  statistics — Jtdy  1,  1899,  to  June  SO,  1900, 


1 

|i 

1 

•s 

1 

Grade. 

i 
1 

1 

i 

1 

g 

•S 

s 

§ 

2 
g 
3 

k 

> 
< 

1 

> 
< 

5^11  111 

90  5.3 

91  7 
96     6.8 
93  1  6.3 
88  1  5.6 
93     7       * 

92  1  6.1 

93  '  6.06 

88  ,  6,76  1 
90     5.8    1 

89  6.25 

89  6.3    1 

90  1  6. 1 

County. 

1 

o    1 

6 
10 

8 
13  1 

9 
25 

9  J 
7 
4 
5 

£ 

13 

23 

7 

5 

36 

71 

6 

15 

26 

12 

11 

40 

11 

1 

£ 

Apache 

19 
33 

16  1 

18  ' 

45 

96 

12 

24 

33  1 

16 

16  , 

57 

14  1 

459 
740 
303 
282 
1,244 
2,058 
155 
479 
875 
326 
398 
941 
236 

399 
706 
262 
282 
1,246 
2,051 
150 
493 
660 
320 
342 
846 
253 

858 

1,445 

565 

564 

2,489 

4,109 

306 

972 

1.635 

646 

740 

1,787 

489 

612 

1,009 

400 

432 

1,726 

2,653 

221 

747 

1,004 

431 

462 

1,178 

295 

556 

924 

374 

405 

1.516 

2,476 

202 

693 

907 

390 

421 

1,050 

263 

19 

Cochise 

33 

Coconino 

15 

Gila 

18 

Graham 

45 

Maricopa 

96 

Mohave 

12 

Navajo 

24 

Pima 

S4 

Pinal 

16 

SflTif+i  (Trnz ^    .  ^ . . 

16 

Yavapai 

57 

Yuma 

14 

Total 

398 

122^ 

276 

8,496 

8,008 

16,504 

11,170 

10,177 

91  1  6.25 

399 
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School  8tatMcs—Jidy  1,  1899,  to  June  SO,  7P(?<?— Continued. 


County. 


Apache  ... 
Cochise . . . 
Coconino  . 

Gila 

Graham... 
Maricopa  . 
Mohave . . . 

Navajo 

Pima 

Pinal 

8anta  Cruz 
Yavapai  .. 
Yoma 

Total 


Vol- 
umes 
in 
library. 


1,753 
488 
80 
81 

2,469 
412 
460 
288 
263 
251 
945 
361 


8,161 


Visits 
made 

by 
school 
trus- 
tees. 


65 
53 
32 
60 

197 
35 
60 
36 
29 
28 

128 
19 


Money  re- 1 
ceived  dur- 
ing year, 
including 
balance  on 
July  1, 1899. 


Paid  for 
teachers' 
salaries. 


Paid  for 
rents,  re- 
pairs, fuel, 
and  contin- 
gent ex- 
penses. 


$8,621.69 
30,463.57 
18,065.52 
22,306.34  . 
27,877.89 
76,284.45  I 

9,091.01  I 
15,206.70  1 
24,689.99 

9, 116. 45 

9,210.55  I 
85,203.91  J 

9,349.21  , 


S6,156.25 
19,141.89 
8,547.75 
8,757.60 
15,857.21 
48,737.00 
5,482.60 
9,778.80 
19,313.45 
6,252.02 
7, 195. 68 
27,169.00 
6,799.97 


Paid  for 
school 
libra- 
ries. 


$1,205.94 
3,568.71 
2,913.48 
3,385.66 
4,144.32 

12.690.12 
2,874.65 
2,1H8.41 
3,471.83 
1,399.45 
1,364.97 
5,045.99 
1,799.79 


294,987.28  '  189,189.02  |  46,953.32 


S2.60 
122.90 
138.20 

10.00 


197.59 


6.30 


477.69 


Paid  for 
school 
appara- 
tus. 


$774.34 
37.65 
123.50 
616.65 
125.00 


27.00 
165.61 
382.60 
214.00 
587.48 


Paid 
cen.sus 
mar- 
shals. 


$82.00 
244.50 
92.00 
190.00 
258.60 
586.50 


105.70 
230.00 
173.99 
162.00 


106.40 


3,063.73  I  2,231.69 


County. 


Paid  for  i 

school      Total  ex 
fumi-     penditures. 
ture.     I 


Apache 

Cochise 

Coconino . . . 

Gila 

Graham 

Maricopa . . . 

Mohave 

Navajo 

Pima 

Pinal 

8anta  Cruz . 

Yavapai 

Yuma 


$111.10 
I  1,125. -23 

996.30 
;  2,109.90 

400.83 
'      852.82 


Total. 


173.49 


66.70  ' 
690.25  ' 
52.00  I 


$7,6.57.89 
24,977.57 
12,724.38 
14,576.56 
21,277.11 
63,089.03 

8,357.15 
12,099.91 
23,360.68 

8,207.96 

9,003.35 
33,392.72 

8,768.16 


6,477.12     247,382.47 


Valuation 
Balance  on  I     of  lots, 
hand  June  buildings, 
30, 1900.      and  fumi- 1 
ture.      j 


Value  of  1  Value  of 


$1,063.80 
5,486.00 
5, 341. 14 
7,729.78 

6. 100. 78 
13,195.42 

733.86 

3. 106. 79 
1,329.81 

908.49 

210.20 

1,811.19 

591.06 


47,607.81 


libraries. 


apparatus. 


$9,532.00 
21,524.00 
29,626.00 
26,000.00 
31,796.00 
184,066.00 
11,400.00 
14,080.00 
88,870.00 
16,787.00 
23,650.00 
87,920.00 
8,200.00 


602,249.00 


$400.00 

1,610.00 

300.00 

80.00 

90.00 

1,222.00 

290.00 

128.00 

320.00 

200.00 

292.00 

813.00 

600.00 


6,245.00 


$1,366.00 
2,590.00 

520.00 

210.00 
2,364.00 
4,900.00 
1,120.00 
1,717.00 
1,088.00 
1,655.00 

632.00 
2,168.00 

200.00 


20,630.00 


Total  val- 
uation of 

school 
property. 


$11,298.00 
25,724.00 
30,345.00 
26,290.00 
34,250.00 

190,187.00 
12,810.00 
16,925.00 
90,278.00 
18,&42.00 
24,474.00 
40,901.00 
8,900.00 


629,024.00 


ANALYSIS  OF  THE  STATISTICS. 

A  study  of  the  comparative  school  statistics  as  given  in  the  foregoing  summarv 
affords  an  intelUgent  understanding  of  the  relative  work  and  progress  of  the  schools 
during  the  past  two  years.  The  showing  is  a  very  fair  one,  and  indicates  that  the 
sobools  have  made  satisfactory  advancement  in  all  important  respects  since  July 
1,  1898. 

POPULATION   AND   ATTENDANCB. 

The  number  of  children  between  the  ages  of  6  and  18  in  the  Territory  on  May  1, 
1900,  as  reported  by  the  census  marshals,  was  20,833,  which  is  an  increase  of  1,010 
over  the  number  reported  for  the  previous  year,  and  a  gain  of  2,031  in  school  popu- 
lation since  1898,  the  date  of  the  last  report  from  this  office.  Of  this  number,  16,504 
attended  the  public  schools  some  time  during  the  year  ending  June  30,  1900,  show- 
ing an  increase  in  the  enrollment  over  the  precedmg  year  of  611,  and  for  the  past 
two  years  of  1,791.  In  addition  to  the  enrollment  in  the  public  schools,  the  returns 
show  that  in  1900  463  pupils  attended  private  schools  and  749  denominational 
schools.  This  places  the  total  number  of  children  attending  school  during  the  year 
at  17,716. 

From  the  above  it  appears  that  of  the  20,833  children  of  school  age  in  the  Territory 
at  the  close  of  the  last  school  year,  79  per  cent  were  enrolled  in  the  public  schools; 
1,212,  or  about  6  percent,  in  private  and  denominational  schools,  and  the  remainder, 
3, 1 1 7,  failed  to  attend  any  school. 

The  average  daily  attendance  on  the  schools  for  the  past  year  was  10,177,  as 
against  9,396  for  the  preceding  year,  and  is  a  gain  for  the  two  years  last  past  of  1,168 
over  the  number  reported  for  1898. 
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While  the  number  of  names  entered  on  the  registers  indicates  the  amount  of 
material  upon  which  the  schools  are  working  in  a  general  way,  the  statistics  of  the 
average  attendance  ftirnish  the  exact  measure  of  their  daily  labor.  The  retunis  in 
this  latter  regard  are  not  so  gratifying  as  in  the  case  of  the  enrollment,  yet  when 
we  take  into  consideration  the  prevalence  of  contagious  diseases  among  the  childrai 
in  the  most  populous  communities,  resulting  in  the  schools  being  clo^d  for  several 
weeks,  as  reported  by  the  county  superintendents,  the  showing  in  respect  to  regu- 
larity of  attendance  is  fair,  and  indicative  of  improvement. 

The  statistics  relating  to  both  the  enrollment  and  the  daily  attendance  are  certainly 
encouraging,  as  proving  the  existence  of  a  more  active  and  intelligent  parental  interest 

SCHOOL  DISTRICTS  AND  8CHOOU3. 

The  increase  in  the  attendance  on  the  schools  naturally  created  a  demand  for 
additional  school  ^ilities.  This  demand  has  been  met  by  the  organization  of  13 
additional  school  districts  -4  in  1899  and  9  in  1900 — and  by  the  erection  of  21  new 
buildings,  17  of  which  were  built  last  year.  While  a  few  of  the  new  buildings  replaced 
worn-out  structures,  the  greater  portion  of  them  have  been  built  where  none  existed 
before.  Nearly  all  of  them  are  constructed  on  the  latest  improved  plans,  and  are 
supplied  with  the  best  of  modem  furniture.  Notable  among  the  buildings  constructed 
are  the  building  at  Nogales,  costing  $16,000;  the  one  at  Globe,  erected  at  a  cost  of 
$19,925,  and  another  at  Mesa,  at  an  expense  of  $10,000. 

The  sum  of  $54,588  is  reported  by  the  county  treasurers  and  county  superintendents 
as  having  been  expended  in  the  construction  of  schoolhouses  during  the  past  year, 
or  an  average  of  $3,210  for  each  building  erected.  This  amount  was  raised  in  most 
instances  by  the  sale  of  district  bonds,  as  authorized  by  act  No.  16  of  the  sixteenth 
legirtlative  assembly,  and  in  other  cases  by  voting  a  district  tax. 

As  the  law  pennits  all  communities  ha\'ing  10  children  of  school  age  residing  more 
than  2  miles  from  a  schoolhouse  to  organize  a  school  district,  and  as  only  9  new  dis- 
tricts were  formed  during  the  past  year,  it  is  evident  that  the  smaller  settlements 
have  school  facilities  equal  to  those  enjoyed  by  the  more  populous  sections  of  the 
Territory. 

Under  an  act  of  the  legislature  authorizing  school  districts  to  establish  and  main- 
tain kindergarten  schools,  but  one  district,  Prescott,  has  taken  advantage  of  its  pro- 
visions. The  report  of  the  school  sent  this  office  is  statistical  only,  and  will  be  found 
in  the  table  of  statistics  relating  to  Yavapai  County. 

The  number  of  schools  in  the  piimary  grade  which  have  become  grammar  schools 
by  reason  of  the  advancement  of  the  pupils  during  the  past  year  is  10,  while  the 
whole  numl^r  of  schools  has  increast^d  from  347,  as  reported  in  1898,  to  399  in  1900. 

In  addition  to  the  studies  pursued  in  the  grammar  grades,  241  pupils  are  reported 
as  elas8ifie<i  in  the  advanced  grades  during  last  year.  These  grades  were  established 
by  the  boanl  of  education  under  authority  of  section  81  of  the  school  law,  and  are 
intended  to  meet  the  needs  of  village  and  advanced  country  schools. 

The  only  high  school  in  the  Territnrv  organized  under  the  act  of  the  legislature 
entitled  "An  act  to  pronde  for  the  establishment  and  maintenance  of  high  schools 
in  the  Territory  of  Arizona,"  is  the  Union  High  School  located  at  Phoenix,  in  Mari- 
copa County.  The  high-school  district  is  composed  of  school  districts  Nos.  1, 2, 5, 7. 
8, 14, 16, 21,  27, 30, 34,  and  38  in  said  county.  The  school  is  supported  by  a  special 
tax  levied  on  the  property  in  the  district,  and  is  managed  by  a  ooard  of  education 
consisting  of  five  elected  members.  The  school  was  established  in  1895,  and  is  com- 
fortably housed  in  a  commodious  building  supplied  with  modem  conveniences.  The 
physical  and  chemical  laboratories  are  well  equipped,  and  the  library  is  of  creditable 
size  and  character,  additions  to  which  are  made  annually. 

Three  courses  of  study  are  provided:  A  Latin,  an  English,  and  a  business  canrse. 
The  first  two  cover  a  period  ot  four  years,  and  the  business  course  a  period  of  three 
years.  Pupils  who  have  completed  the  grammar  grades  in  the  public  schools  are 
admitted  to  any  one  of  the  courses,  and  graduates  in  the  Latin  or  in  the  English 
course  are  admitted  into  the  Territorial  university  without  examination. 

The  following  is  a  statement  of  the  classification  of  the  pupils  at  the  close  of  the 
past  year: 


Course. 

First  ' 
year. 

16 

Second 
year. 

Third  iFoarth 
year.     r»r. 

Latin 

9 
24 

4 

16  1             ' 

English 

U\           14 

Business 

2  

Di 

gitized  by 

Goc 

wle 
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The  district-school  library  has  not  received  the  recognition  it  deserves  as  a  factor 
in  education.  Without  doubt  the  school  with  a  good  library  has  a  decided  advan- 
tage over  the  one  without.  The  pupils  not  only  acquire  a  taste  and  habit  for  reading 
at  the  proper  age,  but  the  information  thus  secured  in  a  natural  and  pleasant  way 
reduces  their  mbors  as  they  advance  in  the  grades.  The  reports  show  that  2,014 
books  have  been  added  during  the  past  year,  making  a  total  of  8,160  books  in  all  of 
the  libraries  of  the  Territory,  with  a  valuation  of  only  $6,245. 

TEACHBRS. 

The  Statistics  relating  to  the  number  of  teachers  employed  show  that  while  the 
number  has  increased  to  meet  the  requirements  of  the  school  service,  the  ratio  of 
the  number  of  male  to  female  teachers  was  considerably  lowered  during  the  two 
vears  last  past.  The  total  number  of  women  teachers  employed  in  1900  was  290, 
being  agaii^  of  39  over  the  previous  year,  while  the  number  of  men  was  lowered 
from  122  to  109.  This  decrease  in  the  number  of  male  teachers  has  been  taking 
place  all  over  the  country  for  the  past  ten  years  and  amounts  to  18  per  cent  for  the 
whole  United  States.  For  this  two  reasons  may  be  assigned:  First,  that  the  increase 
in  the  number  of  primary  schools  established  each  year  calls  for  the  employment  of 
women  teachers,  and  the  other  is  that  the  number  of  women  who  are  graduates  of 
colleges  is  now  so  large  that  they  are  fast  filling  the  vacancies  in  the  higher  grades 
of  the  public  schools,  and  in  high  schools,  for  which,  only  a  few  years  ago,  men 
alone  were  available.  Another  reason  may  be  assigned  for  the  retiring  of  men  from 
the  teaching  force  in  Arizona,  and  that  is,  they  are  able  to  secure  more  lucrative 
employment  in  other  occupations. 

The  returns  relating  to  the  education  of  the  teachers  employed  are  full  of  encourage- 
ment The  number  of  teachers  holding  life  or  educational  diplomas  or  first-grade 
certificates  in  1900  was  277,  of  which  number  85  are  graduates  of  normal  schools, 
while  a  large  percentage  of  the  remainder  are  graduates  of  collies  or  universities. 
The  number  of  second-erade  teachers  was  97,  showing  that  179  of  tne  primary  schools 
were  instructed  by  teachers  holding  first-grade  certificates. 

The  nimiber  of  applicants  for  certificates  who  appeared  before  the  various  county 
boards  for  examination  durinj^  the  year  ending  June  30,  1900,  was  165  as  against  128 
for  the  previous  year.  Of  this  number,  29  obteined  first-grade  and  64  second-grade 
certificates. 

The  average  monthly  salary  of  male  teachers  for  1900  was  $76.90,  being  an  increase 
of  $2.20  over  that  paid  in  1899.  The  wages  of  women  teachers  per  month  decreased 
from  $64.44  in  1899  to  $63.40  in  1900.  Tnese  salaries  appear  large  when  compared 
with  those  paid  in  the  Eastern  States,  but  when  it  is  borne  in  mind  that  the  average 
time  teachers  are  employed  is  only  six  and  one-fourth  months  in  each  year,  the  com- 
pensation paid  affords  little  more  than  a  bare  livelihood  in  Arizona. 

8o  to  as  this  ofiftce  is  advised,  there  is  a  spirit  of  harmony,  good  will,  and  hearty 
cooperation  among  the  teachers  in  the  public  schools,  in  the  normal  school,  and  in 
the  university,  and  between  these  different  institutions.  While  this  does  not  nec- 
essarily indicate  a  unanimous  opinion  on  all  school  matters,  it  is  a  mark  of  a  broader 
and  more  professional  spirit  on  the  part  of  the  teachers  and  others  engaged  in  edu- 
cational work,  which  augurs  well  for  the  future. 

RECBIPTS  AND  EXPENDITCRES. 

The  total  receipts  for  the  year  ending  June  30, 1900,  from  all  sources,  including 
balances  on  hand  at  the  beginning  of  the  year,  amount  to  the  sum  of  $421,776.15. 

Upon  an  examination  of  the  several  sources  of  receipts  we  find  an  increase  in  the 
amoimts  derived  from  property  taxes  and  licenses,  but  a  falling  off  in  the  receipts 
from  the  poll  tax,  during  the  past  year,  from  the  amount  reported  in  1899. 

The  rate  of  the  Territorial  school  tax  being  fixed  by  law  at  3  cents  on  each  $100 
valuation  of  property,  the  revenue  from  this  source  grows  each  ^ear  by  reason  of  the 
increase  of  property  values  in  the  Territory.  This  increase  in  valuation  will  pro- 
duce about  $1,000  additional  revenue  for  next  year.  The  amounts  derived  from  the 
leasing  of  the  school  lands,  from  escheated  estates,  etc.,  which  form  part  of  the  Terri- 
torial school  fund,  can  not  be  stated  by  this  oflice,  but  will  appear,  no  doubt,  in  the 
report  of  the  treasurer. 

The  amount  received  from  licenses,  fines,  etc.,  as  reported  by  the  county  treasurers 
for  the  year  1900,  was  $48,849.46,  being  an  increase  of  $11,079.80  over  the  sum  reported 
for  the  previous  year. 

The  wiling  off  in  the  receipts  from  the  poll  tax  of  $2,144.66  is  unaccountable  except 
on  the  ground  that  collectors  have  not  enforced  the  law.    The  result  financially  to 
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the  schools  by  the  enactment  of  the  poll-tax  law  by  the  last  legislatare,  reqairing 
every  elector  to  produce  a  poll-tax  receipt  before  he  can  be  registered  as  a  voter,  cm 
not  be  determined  until  after  a  general  election  has  been  held. 

While  the  revenue  for  the  support  cd  the  schools  has  slightly  increased,  sacfa 
increase  has  not  been  sufficient  to  meet  adequatel]^  the  expense  necessary  for  main- 
taining the  twenty-two  additional  schools  oigamzed  during  the  past  year.  The 
result  18  shown  in  a  decrease  of  two  in  the  number  of  days  school  was  maintainei 
The  responsibilitv  for  this  rests  with  the  boards  of  supervisors  in  not  levying  a  higher 
rate  of  tax  for  school  purposes. 

The  amount  expended  for  teachers'  salaries  during  1900  was  $189,189.02,  being  an 
increase  of  $11,074.90  over  the  sum  so  expended  in  1899,  and  showing  an  average  of 
$474.10  paid  to  each  teacher  employed. 

Current  expenses,  such  as  cost  of  heating  the  schoolrooms,  making  repairs,  etc., 
were  $2,589.11  less  than  during  the  previous  year,  although  there  were  seventeen 
additional  buildings  to  be  cared  for. 

The  cost  of  taking  the  census  amounts  to  about  $3,000  yearly.  A  saving  to  the 
schools  could  be  miule  if  the  enumeration  were  made  biennially  instead  of  annually, 
as  at  present. 

The  expenditure  for  apparatus  during  1900  was  $3,053.73,  an  increase  of  $664.49 
over  that  spent  for  this  purpose  in  1899. 

The  amount  expendea  for  furniture  since  1898  was  $16,691.37,  which  includes  the 
cost  of  furnishing  several  laive  buildings  constructed  within  the  last  tAvo  vears. 

The  cost  of  education  per  child  is  set  forth  in  the  general  summary,  ana  was  a8ce^ 
tained  by  adding  the  amounts  expended  for  teachers'  salaries  to  the  contingent 
expenses  and  dividing  the  sum  by  the  number  of  children.  A  studv  of  the  statisticB 
relating  to  this  subject  will  repay  those  whose  dutv  it  is  to  proviae  for  the  school 
revenues,  as  the  estimates  are  based  on  the  school  population,  and  the  apportion- 
ments, after  making  allowance  for  the  smaller  districts,  are  made  on  the  attendance. 

SCHOOL  PROPERTY   AND   BONDED   DEBT. 

The  valuation  of  all  property  appropriated  to  the  usee  of  the  schools  two  years 
ago  was  $472,107.64;  one  year  ago  $480,504,  and  on  June  30,  1900,  it  was  estimated 
at  $556,824.  These  valuations  are  probably  approximations  only,  as  the  countv 
superintendents  in  their  reports  state  that  it  is  very  difficult  to  secure  correct  data, 
and  in  many  instances  to  secure  any  information  in'this  pMticular  from  the  trustees 
of  the  districts.  The  correct  valuation  is  probably  20  per  cent  greater  than  the 
amounts  returned. 

Under  the  law  permitting  school  districts  to  raise  money  for  building  purposes  by 
issuing  bonds,  there  has  been  incurred  an  indebtedness  of  $228,537.  The  interest  on 
the  bonds  is  paid  annually  from  the  proceeds  of  a  tax  levied  bv  the  boards  of  snpo'- 
visors  on  the  property  of  the  different  districts.  The  bonded  debt  of  each  dismct 
is  set  forth  in  detail  in  the  tabulation. 

NORMAL  SCHOOLS. 

The  normal -vschool  idea  has  been  developed  well  in  Arizona.  The 
lawmakers  of  the  Territory  have  appreciated  that  to  secure  the  best 
results  in  the  schoolroom  tne  teacher  should  serve  an  apprenticeship, 
as  in  the  trades.  Through  this  belief  two  normal  schools  have  been 
established,  one  at  Tempe  and  a  later  one  at  Flagstaff.  The  school  at 
Tempe  has  been  in  successful  operation  since  1886;  in  the  intervening 
period  graduating  about  150  young  men  and  women,  who  have,  wit£ 
few  exceptions,  taken  up  the  occupation  of  teaching.  The  Flagstaff 
school  is  now  in  its  second  year,  with  bright  prospects  for  the  term 
and  future.  Each  of  the  schools  offers  exceptional  advantages  to  the 
student.  A  choice  of  climates  is  afforded,  for  Tempe,  8  miles  east  of 
Phoenix,  is  in  a  warm  semitropical  valley,  while  Flagstaff  is  amidst  the 
pines,  under  the  snow-capped  San  Francisco  peaks.  The  curriculum 
of  both  schools  is  the  same,  and  the  standard  set  for  graduation  is  even 
higher  than  in  many  nonnals  of  high  repute,  both  East  and  West 
The  course  is  three  years  in  length,  demanding  qualifications  for 
admission  equivalent  to  passage  from  the  freshman  year  of  a  good 
high  school. 
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THE  TERRITORIAL  UNIVERSITY. 

The  University  of  Arizona  is  ablv  conducted  and  has  achieved  an 
excellent  reputation,  not  only  throughout  Arizona,  but  in  neighboring 
States.  As  a  result  there  is  an  increased  attendance  of  students  each 
year.  The  following  interesting  information  concerning  the  institu- 
tion is  taken  from  the  report  of  the  president: 

The  University  of  Arizona  is  located  near  Tucson,  the  county  seat  of  Pima  county, 
and  one  of  the  largest  towns  in  the  Territory. 

Tucson  is  on  the  main  line  of  the  Southern  Pacific  Railway,  312  miles  west  of  El 
Paso,  Tex.,  and  500  miles  east  of  Los  Angeles,  Cal.  It  is  easily  reached  from  east  and 
west  without  change,  and  has  railway  connections  with  the  central  and  northern  por- 
tions of  the  Territory  via  Maricopa,  and  with  the  Northeastern  States  via  Deming. 
The  town  lies  in  a  broad,  flat  valley  at  an  elevation  of  2,400  feet  above  sea  level,  and 
is  surroundeil  by  mountains.  Its  dry,  healthful  situation,  with  its  mild  and  equable 
climate,  has  made  Tucson  a  famous  health  resort,  particularly  for  pulmonary 
patients.  ^ 

The  winter  climate  is  especially  good.  Its  temperature  is  cool  and  strengthening 
without  being  severe.  The  lowest  temperature  recorded  during  the  average  year  is 
about  20®  F.  above  zero.  But  little  rain  falls  during  the  winter;  fogs  are  unknown, 
cloudy  days  are  rare,  the  percentage  of  sunshine  throughout  the  winter  being  greater 
than  that  recorded  at  any  other  place  in  the  United  States.  Owing  to  the  extreme 
dryness  of  the  air  the  highest  temperatures  known  are  less  oppressive  to  the  senses 
and  less  dangerous  to  the  health  than  the  summer  heat  of  the  upper  Mississippi 
Valley  States. 

The  total  amount  of  rainfall  averages  less  than  12  inches.  Of  this  amount  fully 
one-half  falls  during  July  and  August;  yet  the  amount  is  so  small  as  not  materially 
to  increase  the  atmospheric  humicfity,  and  the  summers  are  found  to  be  remarkably 
healthy.  In  funeral,  the  climate  may  be  described  as  well  suited  to  nearlv  all  peo- 
ple, but  is  particularly  beneficial  to  the  young  and  to  those  who  can  not  endure  with 
comfort  or  safety  the  extremes  of  temperature  and  the  sudden  changes  of  northern 
climates. 

The  university  was  established  by  an  act  of  the  thirteenth  legislative  assembly  of 
the  Territory  during  the  biennial  session  at  Preecott  in  1885.  The  bill  was  intro- 
duced into  the  council  by  C.  C.  Stephens,  of  Tucson,  carried  through  the  house  by 
the  able  efforts  of  S.  M.  Franklin,  and  approved  by  the  governor  ^fiirch  12,  1885. 

A  tract  embracing  40  acres  of  land  lying  just  outside  the  city  limits  was  selected  as 
a  site  and  was  donated  by  the  citizens  of  Tucson.  A  (H)ntract  for  erecting  the  main 
building  was  let  in  October,  1887,  but  owing  to  financial  delavs  the  building  was  not 
opened  to  students  until  October  1,  1891.  The  site  selected  is  upon  high  ground 
about  a  mile  from  the  business  center  of  the  city.  On  every  side  it  commands  a 
view  of  mountain  scenery  of  remarkable  extent  and  grandeur.  The  location  can  not 
be  surpassed  for  healthfulness.  The  university  possesses  its  own  water  system. 
The  supply  is  drawn  from  a  well  on  the  premises  lOO  feet  deep,  and  is  of  unusually 
good  quality. 

BUILDINGS. 

The  main  building  is  200  by  105  feet,  2  stories  in  height,  the  lower  story  of  gray 
fltone,  the  upper  of  red  brick,  and  is  completely  surrounded  by  a  wide  2-story 
veranda.  This  building  contains  the  offices,  recitation  rooms,  laboratories,  and 
apparatus  rooms  of  the  various  departments;  an  assembly  room;  the  libraries  of  the 
university  and  experiment  station,  and  the  Territorial  museum.  Adjoining  the  main 
building  is  the  mming  annex,  80  by  60  feet,  filled  with  metallui^icai  machinery. 

Three  brick  houses,  2  stories  in  height,  are  occupied  as  homes  by  instructors  and 
the  president. 

A  dormitory,  built  of  a  fine  quality  of  gray  stone,  2  stories  in  height,  originally 
provided  as  a  home  for  male  students,  has  been  refitted  for  the  use  of  the  young 
women.  It  contains  a  students*  dining  room,  kitchen  connected  therewith,  16 
rooms,  each  large  enough  to  accommodate  2  students,  and  a  reception  room. 

A  fine  brick  dormitory  of  imposing  architecture,  containing  40  rooms,  with  bath  and 
toilet  rooms,  has  been  built  this  year  for  the  use  of  the  male  students  and  teachers. 

A  substantial  brick  building  contains  a  suite  of  rooms  for  the  use  of  the  assaving 
department,  and  also  a  carpenter  shop.  The  assay  rooms  contain  a  lai^  smelting 
furnace  with  necessary  muffle  furnaces  and  other  accessories,  while  the  carpenter  shop 
has  an  engine  for  power  work,  with  lathes  and  other  machinery  for  convenient 
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Other  buildings  are  the  boiler  house,  which  also  contains  the  well  and  pump8 
whereby  the  water  supply  for  irrigation  and  general  purposes  is  obtained;  the  new 
greenhouse,  80  by  21  feet,  built  wholly  of  glass;  the  old  greenhouse,  now  used  as  a 
propagating  house,  also  of  glass;  the  cottage  occupied  by  the  classes  in  domestic 
science;  and  a  temporary  wcKkien  building  used  for  various  purposes. 


The  library  is  a  department  of  the  university  that  is  increasina:  in  eflScienc}'  with 
the  growth  of  the  institution.  The  books  have  been  selected  with  great  care,  with  & 
view  both  to  the  requirements  of  the  various  departments  of  instruction  and  also  to 
the  buildine  up  of  a  well-balanced,  symmetrical  collection  of  books.  All  the  books 
are  new  and  standard.  The  scientific  works  represent  the  highest  and  latest  authority, 
while  the  literary  and  historical  works  are  the  writinffs  of  the  best-known  and  most 
thoroughly  tried  authors.  A  main  object  in  making  the  selection  has  been  to  furnish 
students  with  books  of  the  highest  class,  and  to  encourage  them  in  habits  of  carehl 
reading.  Complete  bound  sets  of  the  leading  American  periodicals,  both  literary  and 
scientific,  are  bein^  collected  every  year,  so  that  the  library  is  already  valuable  as  a 
means  of  reo^arch  m  present-day  problems. 

The  latest  editions  of  the  best  cyclopedias  and  dictionaries  are  constantly  at  the 
students*  disposal.  The  leading  American  scientific  and  literary  publications,  as  well 
as  the  Territorial  newspapers,  are  found  in  the  reading  rgom.  The  reading  room  and 
library  are  open  to  students  for  an  average  of  eight  hours  each  day. 

The  library  contains  about  5,000  volumes.  Of  the  whole  number  about  three- 
fifths  are  scientific  works,  the  remaining  belonging  to  general  literature,  biography, 
and  history.    A  complete  card  catalogue  of  authors  and  titles  is  nuuntained. 

THE  TBRRrrORIAL  MUSEUM. 

The  Arizona  legislature,  session  1893,  passed  an  act  establishinff  a  ^neral  museum 
at  the  university.  The  object  of  this  is  to  collect  materiaba  of  wl  kinds  illustrating 
the  resources  and  development  of  Arizona,  and  particularly  to  preserve  historical 
relics,  including  those  pertaining  to  the  aboriginal  inhabitants. 

Donations  of  specimens  and  collections  will  be  received  and  acknowledged  with 
thanks;  but  no  provision  has  yet  been  made  by  the  legislature  for  the  support  of 
this  department,  aside  from  the  appropriation  of  $100  per  annum  for  the  salary  of  a 
curator  for  two  years. 

The  collections  now  displayed  at  the  university  comprise  representative  series  of 
the  minerals,  ores,  and  rocks  of  Arizona.  Among  these  may  he  mentioned  particu- 
larly superb  specimens  from  the  mines  of  the  Copper  Queen  at  Bisbee.  There  are 
also  collections  of  typical  rocks  and  minerals  for  comparison,  and  many  specimens  of 
ores  from  different  parts  of  the  United  States  and  from  abroad. 

It  is  desired  to  make  the  collection  of  ores  and  minerals  fully  rei>reeent  the  sreat 
mineral  resources  of  Arizona,  and  specimens  from  all  of  the  mines  will  be  thanlrfully 
received  and  duly  acknowledjced. 

A  laree  and  valuable  collectioti  of  skins  of  the  birds  of  Arizona  has  been  deposited 
by  Mr.  Herbert  Brown,  curator,  in  the  museum.  He  has  also  contributed  lai^ely  to 
the  department  of  archaeology,  which  already  has  a  collection  of  ancient  aboriginai 
pottery  and  other  relics.  Among  other  important  additions  to  the  museum  the 
fossil  skull  and  teeth  of  an  elephant,  sent  from  Yuma  by  Mr.  Brown,  deserve  special 
mention. 

Historical  records  of  much  value  are  gradually  accumulating  as  a  part  of  this 
museum,  and  an  appeal  is  made  to  old  settlers  and  others  to  bear  this  fiact  in  mind 
when  making  disposition  of  articles  beaiing  even  remote  relation  to  the  early  pioneers 
and  their  history.  All  records  and  data  of  any  nature  which  can  be  gleaned  are 
worthy  of  preservation,  and  we  earnestly  desire  to  have  them  placed  at  the  university, 
where  they  will  always  be  accessible  for  reference. 

The  professors  at  the  university  have  the  immediate  care  of  the  collections  in  their 
respective  departments. 

The  museum  has  attained  very  considerable  importance  and  value  and  should  be 
housed  in  a  special  museum  building,  which  it  is  hoped  may  be  secured  in  the  near 
future. 

CHEMISTRY. 

The  chemical  laboratories  are  two  in  number.  The  smaller  one,  on  the  upper  floor 
of  the  main  building,  is  for  the  use  of  students,  and  is  equipped  for  teacning  the 
theory  and  practice  of  chemical  science.     The  room  for  laboratory  work  is  well 

Digitized  by  V^OOQ  IC 


BEPOBT   OF   THE   GOVEBNOB   OF   ARIZONA.  37 

lighted,  provided  with  ^,  water,  working  desks,  ventilating  hoods,  and  abundance 
of  apparatus  and  chemicals  with  which  to  carry  on  experimental  work,  and  can  be 
made  to  accommodate  about  24  students.  Adjoining  the  lar^  room  is  a  small  store- 
room stocked  with  apparatus  for  demonstrating  the  principles  of  chemistry  and 
containing  well-selected  collections  of  chemical  substances. 

The  experiment-station  laboratory  occupies  three  large  working  rooms  and  two 
small  storerooms  on  the  lower  floor  of  the  main  buildihg.  This  laboratory  is  devoted 
to  analytical  work  and  chemical  investigations  relating  to  the  agricultural  interests 
of  the  Territory.  It  is  excellently  equipp>ed  for  the  special  lines  of  investigation  in 
which  it  is  en^e^^,  and  although  not  primarily  intended  for  the  use  of  students  it 
has  educational  value  to  those  who  desire  to  witness  the  operations  of  a  working 
laboratory.  The  equipment  includes  chemical  balances,  chemical  apparatus  and 
supplies,  'machinery  for  preparing  samples,  and  special  appliances  for  the  analysis  of 
milk,  agricultural  products,  tanning  materials,  and  soils. 

BIOLOOY. 

The  biological  laboratories  occupy  three  rooms  in  the  southwest  half,  second  floor 
of  the  south  wing  of  the  main  budding.  These  rooms  are  piped  for  jqeus  and  water 
and  liberally  provided  with  apparatus  for  research  and  for  giving  instruction  on 
biological  subjects.  Students  pursuing  histological  work  are  provided  without 
expense  with  simple  and  compound  microscopes,  as  the  nature  of  their  work 
demands.  The  laboratory  lb  equipped  with  microtomes,  culture  baths,  oven,  and 
other  accessories  used  in  modem  methods  of  research. 

An  herbarium  containing  nearly  10,000  sheets  of  plants,  mostly  indigenous  to  the 
Southwest,  a  large  percentage  being  from  Arizona,  is  an  important  factor  in  the 
equipment    Some  50  cases  of  insects,  including  one  large  cabinet,  are  of  value  in 

f'iving  instruction  in  entomology  and  to  illustrate  the  economic  insects  of  Arizona, 
he  work  in  general  and  systematic  zoology  is  greatly  feudlitated  by  the  Herbert 
Brown  collection  of  birds,  and  by  other  zoological  material  which  has  been  brought 
together  during  the  past  five  years. 

To  aid  in  the  study  of  human  and  comparative  anatomy  and  physiology  there  are 
provided  articulate  and  disarticulate  human  skeletons,  plaster  and  papier-mach6 
models  of  the  important  organs,  and  microscopical  preparations  illustrating  the 
structure  of  the  various  tissues.  The  equipment  also  includes  special  apparatus  for 
ase  of  advanced  students  in  the  department. 

AGRICULTURE  AND  HORTICULTURE. 

Two  rooms  upon  the  first  floor  and  near  the  central  part  of  the  main  building  are 
used  for  the  work  in  the  study  of  agriculture  and  horticulture,  and  for  the  agricul- 
tural experiment  station  headquarters.  The  equipment  is  fairly  complete.  There 
have  been  imported  from  Europe  several  of  the  d^  Azoux  models  of  portions  of  the 
domestic  animals,  showing  normal  and  morbid  conditions;  also  several  cases  of  prod- 
ucts of  the  vegetable  kingdom.  A  very  large  collection  of  garden  and  farm  seeds 
has  been  secured  and  arranged  in  jars  and  properly  labeled.  There  is  also  a  selection 
of  garden  tools,  and  instruments  used  in  veterinary  surgery.  Recently  there  has 
been  imported  from  German}^  a  collection  of  charfe  illustrating  the  anatomy  and 
physiology  of  some  of  the  fruits  and  grains.  Specimens  of  the  best  fruits,  grains, 
ana  other  farm  products  are  constantly  received  for  examination;  also  specimens  oif 
an  abnormal  nature. 

The  old  gre^i house,  about  14  by  20  feet  in  area,  is  used  as  a  propagating  house, 
and  a  new  one  has  just  been  built  21  by  80  feet  in  size,  constructed  ot  glass  through- 
out. Laboratory  work  is  provided  for  in  these  greenhouses  and  in  field  work  upon 
the  university  grounds.  The  general  library  contains  many  of  the  most  valuable  of 
the  recent  publications  upon  agriculture  in  its  various  branches  and  the  science  upon 
which  it  is  based.  All  tne  bulletins  and  reports  of  the  experiment  stations  of  the 
United  States  and  foreign  countries  are  on  file  in  the  station  library,  and  the  prin- 
cipal agricultural  and  horticultural  journals  are  upon  the  table  of  the  reading  room. 

ENOINEBRINO. 

In  a  partly  developed  Territory  like  our  own  the  engineer  is  called  upon  for  the 
solution  of  a  great  variety  of  problems  in  the  various  lines  of  civil,  hydraulic, 
mechanical,  and  mining  engineering,  and  in  many  inaccessible  situations  he  must 
depend  upon  his  knowledge  and  inventive  ingenuity  to  supplement  a  meager  equip- 
ment.   Ix)  prepare  the  engineering  student  for  such  experiences  the  apparatus  in  this 
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department  has  been  chosen  with  a  view  to  giving  him  the  greatest  familiarity  with 
the  theory,  construction,  and  ose  of  those  instruments  and  machines  which  experi- 
ence has  shown  to  be  of  universal  adoption  in  practical  engineering  work.  Already 
liberal,  it  is  constantly  being  enlaiged.  It  embraces  surveyorr  and  engineers' 
chains,  standard  field  and  pocket  tapes,  plain  and  solar  compasses  and  tnuisits, 
enffineers'  levels,  stadia,  level,  and  transit  rods,  aneroid  barometers,  odometers, 
pedometers,  automatic  water  registers,  hook  gauges,  three  forms  of  current  meters, 
stop  watch,  meteorological  instruments,  drafting  instruments,  mechanical  calcalators, 
blue-print  apparatus,  a  4i-inch  astronomical  telescope,  with  equatorial  mountings  and 
accessories;  celestial  sphere,  a  75-light  Mather  dynamo,  a  Westinghouse  high-speed 
engine,  pumps,  steam  gauges,  indicators^  calorimeters,  etc. 

MINING   AND  METALLUROV. 

Attached  to  the  main  building  is  an  annex  or  mill  containing  machinery  and 
appliances  for  cruHhing,  sampling,  concentrating,  amalgamating,  leaching,  chloriding, 
cyaniding,  and  the  electrical  treatment  of  various  kinds  of  ore  in  large  or  small  lot«. 
Power  is  furnished  from  a  70-horsepower  boiler,  detached  from  the  main  building, 
the  steam  being  carried  under  ground  to  the  engine  room,  which  contains  a  So-horee- 
power  engine,  built  by  the  Walbum-Swenson  Manufacturing  Company  of  Fort  Scott, 
Kans.,  and  a  IB-horsepower  Westinghouse  automatic  engine,  the  latter  being  used 
for  running  the  dvnamo. 

The  mill  building  has  a  stors^  capacity  for  ore  of  50  to  100  tons.  From  the 
bins  the  ore  passes  to  the  crushing  floor  above.  A  7  by  10  inch  Blake  crusher  ia 
used  for  coarse  crushing  and  a  Dodge  crusher  for  finer  work.  Beneath  the  Blake 
crusher  is  a  set  of  14  by  20  inch  Cornish  rolls,  from  which  the  ore  passes  by  a  con- 
veyer to  the  main  elevator,  which  carries  it  up  31  feet  to  the  top  oi  the  milL  By 
means  of  slides  and  chutes  the  crushed  ore  may  be  sent  at  will  to  various  machines 
to  be  tested  by  different  methods.  For  concentration  there  are  provided  revolving 
sizing  screens  giving  facilities  for  preparing  six  sizes,  besides  hydraulic  separators  for 
classifying  slimes  into  three  grades.  The  coarser  sizes  may  be  worked  upon  full-sized 
jigging  machines  of  the  Hartz  pattern,  the  finer  sizes  being  jigged  upon  bottom-dis- 
charge machines,  and  the  slime  worked  upon  a  double  Rittinger  percussion  table,  or 
otherwise  as  desired.  A  small  apparatus,  run  by  an  electric  motor,  is  also  provided 
for  dry  concentration.  Amalgamation  tests  may  be  made  upon  a  working  scale  by 
different  methods,  including  plates  and  riffles,  pfljis  and  settlers,  etc.  A  5-stamp  gold 
mill  with  silvered  plates  and  aprons  of  the  latest  and  most  approved  construction,  by 
Fraser  &  Chalmers,  of  Chicago,  permits  the  working  of  free-milling  gold  ores  by  the 
usual  methods  and  on  a  large  scale.  Several  lots  of  ore  have  been  successfully  worked 
and  returns  made  in  gold  bullion,  thus  familiarizing  the  mining  students  with  all  the 
details  of  feeding,  stamping,  amalgamating,  cleanmg  up,  retorting,  smelting,  and 
assaying.  In  addition  to  the  i5-stamp  mill  a  smaller  prospecting  mill  of  3  stamps  has 
been  atMed  so  as  to  work  small  lots  of  ore  of  from  100  to  500  pounds.  A  sampling 
mill  permits  of  rapid  crushing  and  mixing  large  samples  preparatory  to  assaying. 

The  assay  laboratory  is  equipped  with  assay  furnaces  for  crucible  work,  for  scorify- 
ing and  cupeling,  and  for  retorting  mercury  from  amalgam.  An  adjoining  room, 
supplied  with  water,  gas,  and  electric  current,  has  a  roomy  hood  for  work  involving 
fumes,  with  tables  and  desks  for  student  work,  besides  all  needed  appliances  for  assay- 
ing by  dry  and  wet  methods,  including  electrolysis.  The  laboratory  also  has  desks 
and  fitting  for  the  chemical  work  required  in  the  metallur^cal  and  mineralogical 
inevatigation  and  analysis  of  ores,  mineral  fertilizers,  and  qualitative  tests  of  minerals. 

PHYSICS. 

Three  lai^  rooms  in  the  basement  of  the  main  building  are  set  apart  for  the  teach- 
ing of  physics.  The  facilities  for  experimental  demonstration  of  all  important  phe- 
nomena are  very  complete.  The  lecture  room  is  fitted  with  shutters,  so  that  it  can 
be  darkened.  A  beam  of  sunlight,  directed  by  a  fine  clock  helioetat  outside,  may  be 
thrown  st^Eidily  across  the  lecture  table  for  experiments  on  light,  or  used  in  connec- 
tion with  the  solar  lantern  for  a  variety  of  other  work.  The  lecture  table  is  supplied 
with  gas,  water,  and  electric  currents  from  primary  and  storage  batteries  ana  from 
the  large  dynamo. 

Adjacent  to  the  lecture  room  are  the  physical  laboratory  and  the  apparatus  room, 
in  which  are  kept  the  many  instruments  owned  by  the  university,  among  which  may 
be  mentioned  an  Atwood's  machine.  Rater's  pendulum,  whirling  table,  many  bal- 
ances, barometers,  an  air  pump  and  accessories,  a  hand  dynamo,  motors,  six  stonige 
cells,  a  large  number  of  primary  batteries,  induction  coils,  Deprez-D' Arson val  tan- 
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gent  and  sine  galvanometere,  rheostats,  Wheatstone's  bridges,  a  fine  testing  set,  a 
Wimshurst  electric  machine,  Leyden  jars,  Geissler^s  and  Crooke's  tubes;  diapasons; 
a  sonometer;  lenses,  prisms,  and  mirrors  of  all  kinds;  a  polariscope,  steam  gauges, 
indicators,  calorimeters,  and  a  full  equipment  of  simple  pieces  of  apparatus  for  the 
use  of  elementary  classes. 

MANUAL  TBAINING. 

The  small  brick  building  described  on  a  previous  page  contains  rooms  devoted  to 
woodworking  and  drawing.  These  rooms  are  equipped  with  tools  and  machinery 
for  classes  in  carpentry,  jomery,  wood  turning,  and  cabinet  work. 

Forge,  pattern,  and  machine  shops  will  be  erected  during  the  present  year.  Rooms 
have  been  equipped  in  the  small  cottage  for  instruction  in  domestic  science. 

RBQUIREMENTS   FOR   ADMISSION,  ETC. 

Applicants  for  admission  to  any  department  of  the  university  will  be  reauired  to 
furnish  satis^tor^r  evidence  of  good  moral  character  and  of  honorable  dismissal 
from  the  schools  with  which  they  were  last  connected. 

For  admission  to  the  freshman  class,  applicants  must  be  at  least  16  years  of  age  and 
must  pass  satisfactory  examinations  in  subjects  sufficient  to  give  12  credits,  as  described 
below.  One  study  pursued  satisfactorily  for  one  year,  one  period  a  day,  as  ordinarilv 
taught  in  high  schools,  entitles  a  student  to  one  credit.  The  subjects  upon  which 
examinations  must  be  passed  and  the  credits  assigned,  are — 

Mathematics,  including  arithmetic,  algebra,  and  plane  geometry,  three  credits. 

English,  two  credits. 

History  and  civics,  one  credit. 

Elementary  science,  one  credit. 

Latin,  German,  French,  Spanish,  drawing,  manual  training,  or  advanced  science, 
five  credits. 

The  scope  of  work  required  in  the  various  subjects  is  indicated  below. 

Mathematics:  Arithmetic,  entire,  including  the  metric  system;  algebra,  through 
quadratic  equations,  including  factoring,  the  greatest  common  divisor,  and  the  least 
common  multiple,  as  treated  by  Went  worth  or  Wells;  geometry,  all  of  plane,  Went- 
worth  or  Wells. 

English:  A  competent  knowledge  of  the  elements  of  English  grammar,  composi- 
tion, the  elements  of  rhetoric,  and  the  following  English  classics  or  acceptable  equiva- 
lents: Longfellow^s  Evangeline,  Irving's  Sketch  Bw>k,  Scott*s  Ivanhoe  and  Laidy  of 
the  Lake,  Whittier's  Snow-Bound,  Shakespeare's  Julius  Csesar  and  Merchant  of 
Venice,  George  Eliot's  Silas  Mamer. 

History?  AScientj  mediteval,  and  modem.  The  text-book  in  use  in  the  subcol- 
legiate  department  is  Adams's  European  History.  United  States  history,  science  of 
government  as  contained  in  Fiske's  Civil  Government  in  the  United  States. 

Elementary  science:  Gteo^phy,  political  and  physical,  as  included  in  The  Natural 
Advanced  Geography;  physics,  as  much  as  is  contained  in  Gage's  Elements  of  Physics. 
Notebooks  covering  sucn  laboratory  work  as  has  been  performed  by  the  student  should 
be  presented  for  examination.  ^ 

Latin,  French,  German,  or  Spanish:  If  any  language  is  offered,  it  must  be  to  the 
extent  of  two  credits,  as  a  single  year's  study  of  a  language  is  not  considered  to  have 
suflicient  educational  value  to  be  entitled  to  credit. 

Drawing  and  shopwork:  The  general  character  of  this  requirement  is  previously 
indicated,  as  the  student  seeking  credits  in  this  department  must  be  prepared  for 
drawing  1  and  2  and  shopwork  1  and  2. 

Advanced  science:  Two  vears'  creditable  work  in  biological  science,  or  chemistry, 
or  physics,  at  least  one-half  of  which  has  been  laboratory  work,  the  quality  and  scope 
of  which  must  be  shown  by  the  original  laboratory  notebooks. 

Students  from  other  institutions  of  equivalent  rank  may  be  admitted  to  the  higher 
daases  upon  the  presentation  of  properly  authenticated  certificates,  showing  clearly 
to  the  satisfaction  of  the  faculty  that  they  are  qualified  to  proceed  with  such  work. 

Arrangements  have  been  made  with  the  Arizona  Normal  School,  at  Tempe,  whereby 
students  from  that  institution  may  have  their  record  transferred  to  the  books  of  the 
university  with  full  credit,  upon  presentation  of  a  certificate  duly  sij^ned  by  the  prin- 
cipal. Students  of  this  university  may  also  obtain  the  eauivalent  privilege  at  the  nor- 
mal school  by  presenting  the  proper  certificate  of  standing  signed  by  the  president. 

The  faculty  aedres  to  establish  such  relations  with  high  schools  and  other  educa- 
tional institutions  as  will  enable  it  to  accept  their  certificates  without  Question.  To 
this  end  presiding  officers  are  respectfully  requested  to  correspond  with  tne  president 
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RBGI8TRATION  OF  ffTUDBNTS. 


All  Students  are  required  to  register  on  registration  day  at  the  beginning  of  the 
year  in  the  president's  office.  A  matriculation  fee  of  $5  is  reauired  oi  all  stndenta. 
Each  will  receive  a  card  indicating  the  classes  which  he  or  sne  is  to  attend,  and  a 
receipt  for  the  matriculation  fee,  when  paid.  No  class  card  will  be  issued  until  all 
dues  are  paid.    No  change  in  registration  can  be  made  without  proper  authority. 


The  class  standing  of  each  student  is  determined  by  the  instructor  in  charge.  The 
method  of  ascertaining  the  student's  record  is  left  to  the  instructor,  and  his  report  in 
all  cases  is  final. 

Reports  of  standing  in  classes  are  regularly  sent  each  month  to  parents  and  guard- 
ians from  the  president's  office.  Those  to  whom  these  reports  are  addressed  are 
ui^^ently  requested  to  examine  each  with  care  and  to  spur  up  delinquent  students  or 
commend  those  who  are  diligent,  as  the  case  may  be.  Without  such  hearty  coopera- 
tion good  results  can  not  be  anticipated. 

FACULTY   MEETINGS. 

Regular  meeting  of  the  faculty  are  held  weekly. 

Students'  individual  |)etitions  must  be  in  the  hands  of  the  president  before  the 
hour  of  faculty  meeting  in  order  to  receive  attention  the  same  week.  Petition  from 
classes  or  from  any  two  or  more  students  will  not  be  acted  upon  by  the  faculty 
unless  presented  in  writing  to  the  president  at  least  two  days  before  the  meeting  at 
which  action  is  desired. 

DISCIPLINE. 

It  is  understood  that  students  enter  the  institution  with  serious  purposes  and  that 
thev  will  cheerfully  conform  to  such  regulations  as  may  be  made  by  the  feculty.  It 
is  the  aim  of  the  faiculty  to  maintain  a  high  standing  ot  integrity  and  a  strict  regard 
for  truth.  Any  attempt  on  the  part  of  the  student  to  present  as  his  own  the  work 
of  another  or  to  pass  any  test  or  examination  by  unfair  means  is  consider^  a  most 
serious  offense.  Any  conduct  harmful  to  the  moral  standing  of  the  school  will,  after 
due  admonition,  render  a  student  liable  to  dismissal. 

PRIZES. 

Two  prizes  were  awarded  on  commencement  day,  1899,  as  follows:  A  gold  medal, 
offered  dv  Mr.  Hugo  Zeckendorf,  of  Tucson,  for  the  best  essay  on  an  assigned  eco- 
nomic subject,  was  awarded  to  Robert  Lee  Morton. 

A  gold  medal,  also  offered  by  Mr.  Zeckendorf  for  the  student  of  the  junior  claae 
having  the  highest  average  standing,  was  awarded  to  Charles  Pierce  Richmond. 

A  gold  medal,  offered  by  Mariner's  Juvenile  Band  to  the  best-drilled  cadet,  waa 
awaraed  to  Thomas  Trevillian  in  May,  1900. 

VACATIONS  AND   HOLIDAYS. 

Short  vacations  are  taken  at  Christmas  and  Easter.  The  long  summer  vacation 
begins  about  June  1  and  continues  until  near  the  close  of  September. 

All  legal  holidays  are  observed  by  the  cessation  of  ordinary  university  work,  and 
the  Thankpgivinff  recess  extends  from  the  close  of  regular  exercises  on  the  preceding 
Wednesday  until  the  Monday  morning  following. 

Appropriate  exercises  may  be  arranged  by  the  faculty  for  any  of  the  l^^l  hoUdays, 
in  which  the  students  will  be  expected  to  join,  if  required. 

Arbor  Day  has  been  formally  adopted  by  the  university  faculty  as  the  regular  anni- 
versarv,  on  which  shall  be  celebrated  the  founding  of  the  institution,  in  connection 
with  tlie  ceremonies  of  tree  planting. 

LIYINO    ACCOMMODATIONS   AND  EXPENSES. 

Provision  is  made  as  far  as  possible  for  furnishing  board  and  rooms  for  students  of 
both  sexes  upon  the  university  grounds.  Young  men  have  excellent  quarters  in  the 
new  dormitory  building.  A  separate  home  for  young  ladies  is  in  chai^ge  of  an  experi- 
enced and  capable  preceptress,  who  has  constant  supervision  of  those  rooming  in 
*' ladies' hall.'' 
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There  ia  no  charge  for  tuition  in  the  university.  All  students  are  required  to  pay 
once  only  (upon  entrance)  a  matriculation  fee  of  $5.  Charges  will  be  made  for  mate- 
rial actually  consmned  by  students  in  the  laboratories  and  shops.  Such  charges  will 
average  $5  per  term. 

Board  and  room  rent  will  cost  from  $15  to  $18  per  month;  chai^ges  for  fuel  and 
lights  will  be  made  to  cover  cost.  By  resolution  of  the  board  of  regents  of  the  uni- 
versity, board  is  to  be  paid  in  advance  at  the  beginning  of  each  month.  Checks, 
post-office  or  express  money  orders  should  be  made  payable  to  the  president.  No 
reduction  will  be  made  for  absence  for  a  period  less  than  one  week. 

Students  will  be  provided  with  simple  furniture,  including  single  bedstead,  table, 
mirror,  washbowl,  pitcher,  and  slop  jar.  They  will  supply  their  own  lamp,  mat- 
tress, pillowj  bed  clothing,  towels,  napkins,  etc.  They  will  care  for  their  own  rooms, 
under  the  direction  of  the  person  in  charge. 

Text-books  required  are  obtained  direct  from  the  publishers  through  a  book  asso- 
ciation man^i^  on  the  cooperative  plan  under  the  direction  of  the  faculty,  and  may 
vary  in  cost  to  a  student  between  $5  and  $10  in  different  years  of  the  course. 

Economical  students  should  readily  go  through  the  year  with  $150  to  $200,  exclud- 
ing clothing. 

Members  of  the  battalion  will  be  required  to  provide  themselves  with  the  pre- 
scribed uniform.  The  cost  of  uniform,  with  cap,  and  including  transportation 
charj^  will  be  $16.25.  This  uniform,  has  shown  better  wearing  qualities  than  a 
civilian  suit  of  equal  cost,  and  parents  are  uiged  to  consider  the  matter  of  uniform 
when  supplying  their  sons  with  clothing  for  tne  approaching  school  year.  It  may 
be  worn  on  all  occasions,  and  thus  will  remove  the  necessity  for  the  usual  expend- 
itures for  outer  clothing  other  than  overcoats. 

Provision  has  been  made  for  the  self-support  of  students  to  a  limited  extent. 

LITERARY  80CIETIB8. 

The  Pbilomathean  Society,  an  oiganization  of  students  open  to  all,  holds  its  meet- 
ings in  the  assembly  room  of  the  university.  Its  work  embraces  general  literary 
exercises  and  parliamentary  usage,  and  is  a  valuable  adjunct  to  the  regular  college 
course. 

The  Lescha,  a  secret  society  of  limited  membership^  open  only  to  students  of  col- 
lege ^rade,  conducts  regular  meetings  at  the  university.  Its  purpose  is  to  promote 
the  literary  taste  and  attainments  of  its  members  by  ri^d  and  serious  work,  special 
attention  being  paid  to  the  art  of  debating,  as  also  to  gaining  familiarity  with  parlia- 
mentary usages  by  constant  practice. 

ATHLETICS. 

Encouragement  is  given  to  athletics,  and  athletic  oiganizations  are  under  the 
immediate  care  of  a  committee  of  the  faculty.  Membership  in  these  organizations 
is  subject  to  forfeiture  for  failure  in  r^ular  line  of  school  work. 

MILFTARY   TRAINING. 

Appreciating  the  importance  of  military  drill  as  a  physical  exercise  and  as  an  aid 
to  discipline,  and  in  compliance  with  law,  provision  has  been  made  for  a  course  in 
military  stnence  and  tactics. 

Military  drill  is  required  of  all  male  students  throughout  the  preparatory  course 
and  as  far  as  the  end  of  the  sophomore  year,  unless  excused  by  the  faculty  for  suffi- 
cient cause,  and  is  optional  through  theremaining  years.  Students  claiming  exemp- 
tion from  drill  by  reason  of  physical  disability  will  be  required  to  secure  from  a 
Shysician  designated  by  the  faculty  a  certificate  of  incapacity,  except  when  the 
ebility  is  apparent.  In  general,  the  officers  and  noncommissioned  officers  will  be 
chosen  from  tne  higher  chases,  scholarship  as  well  as  proficiency  in  drill  being  con- 
sidered in  making  promotions. 

Each  member  of  the  military  organization  will  be  required  to  provide  himself 
with  the  prescribed  uniform  within  six  weeks  after  his  entrance.  Tne  uniform  con- 
sists of  cap,  coat,  and  trousers  of  cadet-gray  cloth  trimmed  with  black  braid,  and 
closely  resembles  the  undress  uniform  of  tne  United  States  Military  Academy  at  West 
Point.  White  cotton  gloves  are  also  required.  A  committee  of  the  faculty  will  pro- 
tect the  interests  of  students  by  inspecting  all  uniforms  as  received  from  the  makers, 
in  order  to  secure  good  materials  and  workmanship  at  a  minimum  cost. 

An  equivalent  of  the  time  occupied  in  military  drill  will  be  devoted  by  female 
students  to  physical  culture,  vocal  culture,  and  instruction  in  the  rudiments  of  hos- 
pital practice  and  prompt  relief  of  the  injured. 
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COURSES  OP  IKOTRUCTION. 

The  faicilitiee  and  privileges  of  the  university  are  open  to  all  qualified  persons  of 
either  sex  without  extra  charge. 

Three  regular  four-year  courses  of  study  leading  to  a  degree  are  offered,  viz:  Literary 
and  scientific,  engineering  and  mining,  agriculture.  In  each  course  the  work  is  partly 
required  and  partly  elective,  as  shown  in  schedules  later.  Four  hours  of  recitation  a 
day  are  required  in  each  course  as  full  work.  In  laboratory  work  two  to  two  and 
one-half  hours  are  considered  the  equivalent  of  one  recitation  hour. 

Persons  of  mature  age  and  with  sufficient  preparation  who  are  not  candidates  for  a 
degree  will  in  some  ca«*es  be  admitted  to  regular  classes  as  special  students  without 
ha\dng  taken  the  required  work  of  the  lower  years  of  the  course;  provided,  however, 
that  in  all  such  cases  they  show  to  the  satisfaction  of  the  instructor  giving  the  course 
that  they  can  take  the  work  with  profit  to  themselves  and  without  detriment  to  the 
work  of  the  regular  class. 

Work  is  offered  in  the  following  lines:  English  langua^  and  literature,  Latin, 
Spanish,  French,  German,  history  and  civics,  mathematics^  physics,  chemiBtry, 
biology,  mineralogy  and  geology,  drawing  and  shopwork,  engmeenng,  mining. 

The  scope  and  nature  of  the  various  courses  are  shown  in  detail  later.  The  subject 
of  rhetoricals  is  not  mentioned  elsewhere,  but  the  appearance  once  during  each  term 
in  public  rhetorical  exercises,  suited  to  their  position  in  the  course,  is  required  of  all 
students  taking  courses  leading  to  a  degree  and  of  students  taking  English  or  elocu- 
tion, unless  excused  by  vote  of  the  faculty. 

Classes  may  not  be  formed  unless  a  suitable  number  of  persons  apply. 

Students  who  have  completed  satisfactorily  the  required  work  ana  the  specified 
amount  of  elective  work  in  either  of  the  four-year  courses  will  be  given  the  degree 
of  bachelor  of  science. 

Each  candidate  for  graduation  is  required  to  present  an  acceptable  thesis  embody- 
ing the  results  of  a  special  study  of  some  subject  within  the  range  of  the  course  pur- 
sued. The  subject  of  the  thesis  must  be  submitted  for  the  approval  of  the  faculty 
not  later  than  the  opening  of  the  second  semester  of  the  senior  year,  and  the  com- 

Sleted  thesis  must  be  presented  not  later  than  three  weeks  before  commencement 
ay. 

The  advanced  degrees  of  master  of  science  and  master  of  arts  are  conferred  upon 
bachelors,  graduates  from  this  university  or  from  institutions  of  equivalent  grade, 
who  have  successfully  pursued  a  course  of  study  marked  out  by  the  faculty  and 
requiring  not  less  than  one  year. 

C0UB8E8  OP  STUDY    1900-1901. 

Freshman  year. — Literary  and  scientific:  Required — English  1, 2.  Elective — Math- 
ematics 1,  2;  Latin  1,  2;  French  1,  2;  German  1,  2;  history  1,  2;  Spanish  1,  2;  draw- 
ing 1,  2.  Engineering  and  mining:  Required — English  1,  2;  mathematics  1,  2; 
shopwork  1,  2.  Elective— Latin  1,  2;  French  1,  2;  German  1,  2;  Spanish  1,  2; 
history  1,  2. 

Sophomore  year. — Literary  and  scientific:  Required — English  3,  4.  Elective- 
Mathematics  3,  4;  Latin  3,  4;  French  3,  4;  German  3,  4;  Spanish  3,  4;  chemistry  1; 
chemistry  2  or  lx)tany  1 ;  history  3,  i.  Engineering  and  mining:  Required — Math- 
ematics 3,  4;  surveying  1,  2.  Elective — Chemistry  1,  2;  Latin  3,  4;  French  3,  4; 
Grerman  3,  4;  Spanish  3,  4;  drawing  3,  4;  history  3,  4. 

Junior  year. — Literary  and  scientific:  Elective — English  5,  6;  mathematics  5,  6; 
political  economy  1,  2;  anatomy  and  physiology  1;  zoology  1;  mineralogy  1,  2. 
Engineering  and  mining:  ReguireS — Mathematics  5, 6.  Elective — Mineralogy,  assay- 
ing 1,2;  chemistry  3,  4;  political  economy  1,  2;  drawing  5,  6. 

Senior  year. — Literary  and  scientific:  Elective — Psychology  1,  history  of  education 
and  pedagogy  1 ;  geology  1 ;  astronomy  1 ;  logic  1 ;  ethics  1 ;  and  other  electives  not 
previously  taken.  Engineering  and  mining:  Itequired — Physics  and  mechanics  1,2; 
geology  1;  astronomy  1.  Elective — Metallui]^cal  chemistry  1,2;  steam,  hydraulic, 
and  electrical  machinery  1,2;  and  other  electives  not  previously  taken. 

TABULAR   VIEW. 

The  following  list  comprises  both  required  and  elective  subjects,  arranged  by  semes- 
ters (half  years)  and  periods  of  recitation.  Unless  otherwise  stated,  five  recitations 
per  we.»k  are  required  in  each  subject.  The  Arabic  numerals  refer  to  courses  as  out- 
lined elsewhere.  Subjects  to  which  a  *  is  prefixed  were  taught  in  1899-1900  and  will 
be  taught  each  alternate  year  thereafter.     Those  to  which  a  f  is  prefix«i  will  be 
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taught  in  1900-1901  and  each  alternate  year  thereafter.  Those  not  thus  designated 
are  taught  each  year.  Students  are  required  to  make  such  choice  as  will  avoid 
conflict. 

Period  I. — First  half  year;  English  1,  *  French  3,  f  Grerman  3,  mathematics  5,  *  psy- 
chology 1,  Spanish  3.  Second  half  year:  English  2,  *  French  4,  f  German  4,  *  history 
of  education  1,  mathematics  6,  Spanish  4. 

Period  IL — First  half  year:  Drawing  1,  Monday,  Wednesday,  Friday;  elocution 
1.  Tuesday,  Thursday;  English  3;  teconomics  1;  history  3;  steam,  hydraulic^  and 
electrical  machinery.  Second  half  year:  Drawing  2,  Monday,  Wednesday,  Friday; 
elocution  2,  Tuesday,  Thursday;  English  4;  teconomics  2;  history  4;  steam,  hydrau- 
Uc,  and  electrical  machinery. 

Period  TIL — First  half  year:  Drawing  3;  drawing  5;  elocution  3,  Thursday;  English 
5:  *  logic  1;  history  1;  mathematics  1.  Second  half  year:  Drawing  4;  drawing  6; 
elocution  4,  Thursday;  English  6;  *  ethics  1;  history  2;  mathematics  2. 

PfTux/ /K. —First  half  year:  Astronomy  1;  drawing  3;  drawing  5;  f  French  1; 
*  Grerman  1;  mathematics  3;  Spanish  1.  Second  half  year:  Drawing  4;  drawing  6; 
t  French  2;  geology  1;  *  Grerman  2;  mathematics  4;  Spanish  2. 

Period  V. — First  half  year*  Anatomy  and  physiology  1;  chemistry  1,  Tuesday, 
Thursday;  chemistry  3,  Monday,  Wednesday,  Friday;  Latin  1;  Latin  3;  metallur- 
ffical  chemistry  1,  Monday,  Wednesday,  Frioay;  mineralogy  and  assaying  1,  Tuee> 
day,  Thursday;  physics  and  mechanics  1;  t surveying  1,  Monday,  Wednesday,  Friday. 
Second  half  year:  Botany  1;  chemistry  2,  Tuesday,  Thursday;  chemistry  4,  Monday, 
Wednesday,  Friday;  Latin  2;  Latin  4;  metallurgical  chemistry  2,  Monday,  Wednes- 
day, Friday;  mineralogy  and  assaying  2,  Tuesday,  Thursday;  physics  and  mechfmics 
2;  t surveying  2,  Monoay,  Wednesday,  Friday;  zoology  1. 

Periods  VI  and  VI L — First  half  year:  Anatomy  and  physiology,  1;  chemistry  1, 
Tuesday,  Wednesday,  Thursday;  chemistry,  3,  Monday,  Friday;  metallurgical  chem- 
istry, 1,  Monday,  Friday;  mineralogy  and'assaying,  1,  Tuesday,  Wednesday,  Thurs- 
day; physics  and  meciumics,  1;  shopwork,  1;  surveying,  1,  Monday,  Friday.  Second 
half  year:  Botany,  1;  chemistry,  2,  Tuesday,  Wednesday,  Thursday;  chemistry,  4, 
Monday,  Friday;  metallurgical  chemistry,  2,  Monday,  Friday;  mineralogy  and 
a8sa3ring  2,  Tuesday,  Wednesday,  Thursday;  physics  and  mechanics  2;  shopwork 
2;  t surveying  2,  Monday  Friday;  zoology,  1. 

EXPLANATION   OP  COURSES  OP  fiTUDY. 

English  (Professor  Hall  and  Miss  Plimpton). — The  object  of  the  work  in  English 
is,  first,  to  promote  a  taste  for  literature  as  a  means  of  pleasure  and  of  culture,  and. 
secondly,  by  means  of  the  study  of  eminent  authors  to  cultivate  a  correct  standard 
of  literary  judgment  and  taste.  With  these  objects  in  view  the  method  of  work  is 
intensive  rather  than  extensive.  A  few  authors  are  chosen  for  careful  study,  and 
aafficient  time  is  spent  upon  these  to  acquire  accurate  ideas  of  their  individual  merits 
and  style. 

In  that  part  of  the  work  devoted  to  composition  the  aim  is  to  teach  a  direct,  vig- 
orous style  as  the  outgrowth  of  clear-cut,  accurate  thought. 

English  1,  2,  I;  literature;  nineteenth  century  prose.  Freshman  year.  A  few  of 
the  leading  prose  writers  of  the  nineteenth  century  are  studied,  chiefly  as  a  basis  for 
appreciative,  sympathetic  criticism.  The  following  authors  and  works  will  occupy 
the  greater  part  of  the  time:  Macaulay,  select  essays;  Carl  vie,  Heroes  and  Hero 
Worship;  De  Quincey,  Confessions.  Mmto's  Manual  of  English  Prose  is  used  as  a 
guide. 

English  3,  4,  II;  rhetoric  and  comiK)sition.  Sophomore  year.  Genung's  Prac- 
tical Rhetoric  and  Rhetorical  Analvsis  and  Bakers  Specimens  of  Argumentation 
(modem )  are  used  as  text-books.  One-third  of  the  time  is  devoted  to  composition, 
chiefly  expository  and  argumentative,  briefs  and  finished  papers  being  required  once 
a  week  of  each  student  at  that  stage  of  the  work. 

English  5,  6,  III;  literature.  Junior  year.  Shakespeare,  at  least  five  plays;  Mil- 
ton, minor  poems  and  Paradise  Lost;  Wordsworth,  Keats,  Shelley,  and  Tennyson 
are  studied  as  extensively  as  time  will  allow. 

Ijotin  (Miss  Foucar).— The  aim  of  the  work  in  Latin  will  be  to  produce  in  the  stu- 
dent the  ability  to  read  the  original  with  an  appreciation  of  its  meaning  and  beauty 
without  conscious  translation  into  the  vernacular.  Incidentally  and  of  no  less  value, 
it  is  expected  that  his  power  of  observation,  mental  ability,  and  knowledge  of  the 
O0e  of  English  will  be  greatly  strengthened.  The  instruction  throughout  the  course 
will  be  shaped  with  the  above  ends  in  view.  The  laboratory  method  will  be  used 
in  part,  giving  to  each  pupil  the  opportunity  of  doing  as  much  work  as  his  strength 
ana  knowledge  of  the  subject  Mrill  allow. 


Digitized  by 


Google 


44  BBPOBT   OF  THE   OOVEBNOB   OF   ARIZONA. 

SuhcoUegicUe. — Latin  A;  first  year.  Special  attention  will  be  given  to  vocabolaries; 
an  accurate  knowledge  of  all  inflectional  forms  will  be  insisted  upon,  and  tlie  stadent 
will  be  led  to  investigate  and  discover  the  underljdng  laws  and  principles  on  which 
these  are  based.  Attention  will  be  paid  to  the  I^tin  sentence  stracture,  and  in 
translation  from  Latin  into  English  idiomatic  English  will  be  insisted  upon,  while  in 
translation  from  English  into  Latin  attention  will  be  called  to  the  Enelish  grammat- 
ical structure  and  its  comp>arison  with  the  Latin.  In  the  latter  part  of  the  year  easy 
Latin,  like  Viri  Romae,  will  be  read.    Text-book:  Collar's  First  Latin  Book. 

Latin  B;  second  year.  An  introduction  to  the  study  of  Roman  literature.  Selec- 
tions from  Caesar,  the  Lives  of  Nepos,  and  similar  Latin  will  be  read,  with  mudi 
sight  reading.  The  text  will  be  studied  critically  with  translation  into  idiomatic 
English.  Prose  composition  will  be  continued  throughout  the  year  with  incidental 
study  of  history  and  geography.  Text-books:  Allen  and  Greenough*s  Grammar  and 
texts;  Danieirs  or  Bennett's  Prose  Composition. 

CoUemcUe. — Latin  1,  2,  V;  third  year.  Cicero's  Orations  and  Virril's  .£neid  will 
be  read.  While  the  same  principles  will  govern  the  work  as  in  the  second  year, 
more  attention  will  be  paid  to  sight  reading  and  to  the  reading  of  the  original  witb 
an  appreciation  of  its  meaning  in  the  same  way  that  English  is  read.  In  connection 
with  the  reading  of  Cicero  a  thorough  study  will  be  made  of  the  Roman  system  of 
government  and  the  customs  and  occupations  of  the  people.  In  connection  with  the 
JBneid  a  similar  stud^  will  be  made  of  Latin  poetry  ana  the  scansion  of  the  hexa- 
meter, also  of  the  religious  rites  and  beliefs  of  the  ancients,  together  with  the  princi- 
pal mythological  characters.  Throughout  the  course  attention  will  be  paid  to  word 
study  and  E^Ush  derivatives  of  Latin  words, 

Latin  3,  4,  V ;  fourth  year.  The  work  will  consist  of  selections  from  Livy,  Book 
XXI,  Cicero  De  Senectute  and  De  Amicitia,  Horace,  Odes  and  Satires,  with  sight 
reading.  The  student  will  be  taught  to  appreciate  the  selections  read  as  literature. 
Careful  attention  will  be  given  to  syntax  and  idiom,  but  the  aim  will  be  facility  in 
reading.    The  contemporary  literature  will  also  be  studied. 

French  and  Oerman  HVIiss  Foucar) . — ^The  work  in  the  modem  languages  will  in  gen- 
eral have  the  same  ena  in  view  as  that  in  Latin,  and  will  be  made  an  exact  equivuent 
for  the  work  in  Latin  as  far  as  possible. 

French  1,  2,  German  1,  2, 1 V ;  first  year.  Careful  attention  will  be  given  to  fixing 
correct  habits  of  pronunciation,  togetner  with  thorough  drill  in  forms  and  syntax. 
Constant  attention  will  be  paid  to  translation  at  sight  and  at  hearing,  and  to  some 
extent  to  conversation.  Text-books:  French,  Whitney's  French  Grammar,  Super's 
French  Reader,  Heath's  Texts;  Grerman,  Collar's  Shorter  Ejrsenbach,  Joynes- 
Meissner's  Grerman  Grammar,  Harris's  Grerman  Composition,  Heath's  Texts. 

Second  year;  French  3,  4,  I.  Standard  prose  will  be  read,  selections  being  taken 
from  Dumas,  Hugo,  and  Moliere,  together  with  sight  translations  and  composition. 
As  far  as  possible  French  will  be  made  the  language  of  the  class  room.  German  3, 
4, 1. — The  same  general  plan  will  be  followed.  Standard  prose  and  a  play  of  Schiller 
will  be  read,  German  being  the  language  of  the  class  room. 

History^  cities^  and  philosophy  (Professor  Adams). — History  1,  2,  III.  Freshman 
year,  lligtory  of  England.  Green's  Short  History  will  be  made  the  basis  of  the  work, 
but  the  laboratory  method  will  be  followed.  Especial  stress  is  laid  upon  the  develop- 
ment of  institutions  and  constitution,  the  relation  of  cause  and  effect,  and  the  unity 
of  history.    Orinnal  sources  will  be  consulted  as  far  as  possible.    A  thesis  is  requireo. 

History  3,  4,  II.  Sophomore  year.  American  history  throughout  the  year.  After 
a  brief  survey  of  the  colonial  period  a  detailed  study  is  made  of  the  formation  of  the 
Union  and  the  political  and  constitutional  history  of  the  United  States.  Letters  and 
speeches  of  American  statesmen,  public  documents,  and  special  histories  will  consti- 
tute the  basis  of  the  work.  A  thesis  is  required.  Open  to  thase  who  have  taken 
History  1  and  2. 

Economics  1,  2,  II.  Junior  year.  Political  economy  and  civics.  The  historical 
method  is  used,  and  the  subject,  rather  than  any  one  writer's  presentation  of  it,  is 
treated.  The  instruction  includes  recitations,  prescribed  collateral  reading,  class  room 
discussion  of  practical  cases,  and  the  subjects  of  banking,  finance,  and  taxation  are 
fully  treated.  Thesis  and  review  exercises  are  required.  Text-book:  Walker's 
Advanced  Political  Economy. 

Psychology  1,  I.  First  semester.  Lectures,  recitations,  and  collateral  reading, 
with  special  consideration  of  the  subject  as  applied  to  teaching.  Text-book:  Jamers 
Briefer  Course. 

History  of  education;  pedagogy  1,  I.  Second  semester.  This  course  will  give  an 
account  of  educational  evolution  both  as  a  culture  fact  in  the  history  of  civilisation 
and  as  a  foundation  for  professional  work.  The  lectures  will  give  a' brief  but  com- 
prehensive outline  of  the  school  system  of  ancient,  mediaeval,  and  modem  countries, 
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with  a  special  study  of  leading  educators,  such  as  Socrates,  Commenius,  Pestalozzi, 
Froebel,  Mann,  etc.  The  course  will  also  cover  the  present  trend  of  pedagogical 
thought  and  practice  and  will  include  methods  of  teaching,  school  mana^ment,  and 
school  law.  U^n  the  completion  of  this  course  graduates  of  the  university  will 
receive  the  Territorial  teachers*  certificate. 

Logic  First  semester.  Jevon's  is  used  as  a  text-book,  with  collateral  reading 
from  Mill,  Hamilton,  Thomson,  and  others. 

Spcmish  (Mrs.  Aguirre) . — ^A  thorough  course  of  instruction  in  Spanish  grammar  and 
in  reading,  writing,  and  speaking  the  language. 

Spanish  1, 2,  IV.  Freshman  year.  De  Tomos's  Combined  Spanish  method  is  used 
as  tne  basis  of  the  work.  Much  attention  is  given  to  writinfi:  and  speaking  Spanish. 
During  the  latter  part  of  the  year  selections  from  Cartillas  Historicas  are  read. 

Spuiish  3,  4,  I.  Sophomore  year.  The  aim  of  this  course  will  be  to  teach  the 
student  to  read  and  speak  the  Spanish  language  with  a  fair  degree  of  fluency.  Much 
practice  in  composition  and  letter  writing  will  be  given  and  various  selections  from 
different  authors  read  in  class.    Spanish  will  be  the  language  of  the  cla^  room. 

Mathematics  (Professor  Woodward) . — It  id  the  aim  of  the  work  in  mathematics  to 
train  the  student  to  the  habit  of  logical  and  vigorous  courses  of  reasoning,  to  show 
the  wonderful  breadth  of  application  of  higher  mathematics,  to  display  the  beauties 
and  pleasures  of  the  demonstrations,  methods,  and  the  results  of  nigher  geometry 
and  calculus,  and  to  give  such  practice  in  the  use  of  these  agents  as  will  enable  stu- 
dents who  pursue  the  higher  branches  of  engineering  to  use  them  naturally  and 
easily  in  those  multitudinous  applications  where  they  are  indispensable.  The 
courses  In  mathematics  depend  upon  each  other  to  such  an  extent  that  they  can  be 
taken  only  in  the  order  in  which  they  are  printed. 

Mathematics  1,  2,  III;  solid  geometry.  One-third  freshman  year.  Text-book: 
Phillips  and  Fisher's  Elements  of  Geometry. 

Hiffher  Algebra.  Two-thirds  freshman  year.  Text-book:  Wentworth's  College 
Algebra. 

Mathematics  3,  4,  IV;  trigonometry.  One-third  sophomore  year.  Text-book: 
Weirs  Essentials  of  Trigonometry. 

Analytic  geometry.  Two-thirds  sophomore  year.  Text-book:  NichoPs  Analytic 
Geometry. 

Mathematics  5, 6, 1;  calculus.  Junior  year.  Lectures  and  recitations  covering  dif- 
ferential and  int^^  calculus,  with  special  reference  to  their  use  in  the  various 
boranches  of  biffher  mathematics  which  are  led  up  to  and  investigated  by  means  of 
the  calculus.    Text-book:  HalPs  Differential  and  Integral  Calculus. 

Surveying  1, 2,  V,  VI,  VIL  Sophomore  year.  Recitations  and-  field  workj  using 
the  level,  compaas,  and  transit,  covering  the  elements  of  land,  topographical,  railroad, 
and  mine  survejdng.    Text-book:  Raymond's  Plane  Surveying. 

ChemiMry  (Professor  Guild).— The  instruction  in  chemistry  has  two  main  objects 
in  view — ^first,  to  promote  general  culture;  and,  second,  to  introduce  students  to 
technical  work,  especiallv  in  mining.  The  first  vear's  work  in  general  chemistry 
and  qualitative  analysis  places  the  student  in  an  aa  vantageous  position  to  take  up  the 
study  of  mining  and  metalluxgy. 

Chemistry  1, 2,  V,  VI,  VII;  general  chemistry.  First  semester;  sophomore  year. 
The  subject  is  introduced  by  a  course  of  lectures  and  experiments  by  the  instructor, 
and  this  is  supplemented  by  recitations  and  laboratory  practice.  Emphasis  is  laid 
on  the  laboratory  work,  ana  special  effort  is  made  to  secure  its  full  value  both  as  a 
source  of  information  and  as  a  means  of  training  students  in  habits  of  careful  obser- 
vation and  skillful  manipulation.    Text-book:  Remsen's  Briefer  Course. 

Qualitative  analysis.  Second  semester;  sophomore  year.  This  subject  is  pursued 
with  careful  attention  both  to  the  principles  of  the  science  and  its  technical  execu- 
tion. At  the  end  of  the  course  a  fairly  bright  student  is  expected  to  be  able  to  deter- 
mine the  composition  of  any  unknown  suMtance  submitted  to  him  for  examination. 
Text-book:  Eliot  and  Storer^s  Qualitative  Analysis,  and  various  reference  books. 

Chemistry  3,  4,  V,  VI,  VII;  quantitative  analysis.  Junior  year.  This  course  has 
technical  value  in  connection  with  the  mining  and  metallurgical  courses,  besides  train- 
ing the  student  in  habits  of  thorough  and  accurate  work. 

Physics  and  mechanics  ( Professor  Woodward) . — Physics  and  mechanics  1,  2.  Senior 
year.  Lectures,  recitations,  laboratory  work,  and  drawing.  A  knowledge  of  calculus 
18  necessary,  hence  this  course  must  be  preceded  or  accompanied  by  mathematics  6,  6. 

It  is  the  object  of  this  course  to  familiarize  the  student  with  the  fundamental  prin- 
ciples that  underlie  the  various  applications  of  engineering  science. 

(a)  Monday,  Wednesday,  and  Friday,  mechanics  of  solids;  statics,  and  dynamics; 
graphic  statics  as  applied  to  simple  roof  and  bridge  trusses  with  dead,  moving,  snow, 
and  wind  loads;  Idnematics  of  machinery. 
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Text-books:  Hall  &  Bergen's  Physics,  Dana's  Elementary  Meduoiics,  Haskin's 
Graphic  Statics,  Jones's  Machine  Design. 

(o)  Tuesday  and  Thursday.  Strength  of  niaterials;  hydraulics j  study  of  the  steam 
engine.  Text-books:  Merriman's  Mechanics  of  Materials,  Memman's  Hydraulics, 
Kinealy's  Steam  Engine  and  Boilersj  Trautwine's  Civil  Ei^nneer's  Pocket  Book. 

It  is*  expected  that  (a)  will  be  given  only  every  second  year,  hence  juniors  are 
allowed  to  take  it  during  years  in  which  it  is  given. 

Biology  (Professor  Tourney  and  Dr.  Tyler). — In  addition  to  the  elementary  work 

erovided  in  the  subcollegiate  course,  as  elsewhere  stated,  this  department  offers  three 
nes  of  work,  vii,  botany,  xoology,  anatomy  and  physiology. 

Botany  1,  VI,  VII.  The  }>reparation  for  the  work  in  botany  consists  of  the  course 
in  elementary  biology  given  in  the  subcollegiate  department,  or  its  equivalent  The 
work  is  of  elementaiy  character,  covering  in  a  general  way  the  histology,  phvsiolo^', 
morphology,  and  systematic  relationships  of  tne  more  important  types  of  plant  lire. 
The  instruction  is  in  the  form  of  laboratory  work,  with  occasional  lectures  covering 
the  subjects  under  investigation.  Bessey's  Botany,  advanced  course,  is  used  as  a 
text-book,  supplemented  by  the  following  as  necessary  reference  books:  Gray's 
Structural  Botany,  Sach's  Physiology  of  Plants,  Groebel  s  Outlines  of  Classification 
and  Special  Morphology.  The  botanical  library  contains  the  more  important  Utera- 
ture  bearing  upon  the  systematic  botany  of  this  region. 

Zoology  1,  VI,  VII.  In  the  course  oi  zoology  attention  is  given  to  the  principles 
of  clarification,  the  structure  and  development,  and  the  comparative  anatomy  of 
types  of  animal  life.  Considerable  time  is  occupied  in  laboratoiy  work,  making  dis- 
sections, and  in  microscopical  study  of  animal  histology.  Orton's  Comparative  Zool- 
ogy is  the  text-book  in  use. 

Anatomy  and  physiology  1,  VI,  VII.  One  full  course  is  given  m  human  anatomy 
and  physiology.  That  this  subject  may  be  represented  in  a  creditable  maimer  the 
laboratory  is  provided  with  articulate  and  disarticulate  human  skeletons,  casts  rep- 
resenting the  vital  organs,  and  numerous  charts.  Martin's  Human  Body,  advanced 
course,  is  used  as  a  text-book,  the  daily  recitations  being  supplemented'  by  lectures 
and  laboratory  investigations. 

In  addition  to  the  courses  as  given  above,  this  department  offers  facilities  for  more 
advanced  work  or  original  research  in  botany  to  those  qualified  to  pursue  the  same. 

Mineralogy  and  asmging  (Professor  Guild). — Mineralogy  and  assaying  1,  2,  V,  VI, 
VII.  Senior  year.  A  year's  course  of  lectures^  recitations,  and  laboratory  work,  cover- 
ing (1)  crystallography.  (2)  blowpipe  analysis  and  determinative  mineralogy,  and 
(3)  lire  assaying.  At  the  end  of  the  course  the  student  is  expected  to  know  at  si^t 
all  the  common  ores  and  minerals  and  to  be  able  to  deternune  and  classify^,  by  me 
use  of  the  blowpipe  and  a  few  simple  reagents,  any  less  common  mineral  he  may 
meet.  A  study  is  also  made  of  the  occurrence,  uses,  and  distinctive  characters  of  the 
most  important  minerals. 

Metallurgical  chemistry  1,  2,  V,  VI,  VII.  Senior  year.  This  work  is  intended  to 
fit  the  student  accurately  to  make  determinations  of  gold,  silver,  and  lead  in  bullion, 
ores,  and  furnace  products,  by  the  furnace  method,  and  to  become  fomiliar  with  the 
standard  methods  used  in  this  country  for  the  determination  of  all  the  metals  of 
economic  metallurgical  importance.  The  course  also  includes  instruction  in  the 
complete  analysis  of  alloys,  ores,  slags,  mattes,  etc  The  text-books  required  are 
Fresenius's  Quantitative  Analysis  or  some  similar  standard  work,  and  Furman's 
Manual  of  Practical  Assaying. 

Geology  and  minina  (Professor  Blake). — Greology  1,  2,  IV.  Senior  year.  Lectures 
and  recitations,  with  laboratory  and  field  work  when  possible,  supplemented  and 
illustrated  by  the  large  collections  of  rocks,  ores,  and  mmerals  in  the  museum. 

The  course  covers  the  subjects  of  physiographic  geology,  structural  geology, 
dynamical  geology,  and  historical  geology. 

Economic  geology:  Special  attention  is  given  to  the  economic  application  of  the 
science;  to  the  structure  and  origin  of  mineral  deposits  and  the  distribution  of 
mineral  wealth. 

Mining:  In  connection  with  or  following  the  course  in  geology  attention  is  pvcn 
to  the  art  of  mining  and  to  the  treatment  of  ores  by  smelting,  l^^ching,  or  milling. 

Mining  machinery:  A  course  of  lectures  to  advanced  students  in  the  mining  coarse 
covers  the  subjects  of  drilling,  hoisting,  transporting,  pumping,  ventilation,  crushing 
ores,  concentrating  and  shipping  ores. 

Dramiig^  arid  shoptrork  ( Professor  Holmes). — Drawing  1,  2,  II.  Plain  lettering,  free- 
hand sketching,  nise  of  instruments,  orthographic  projection,  working  drawings  ot 
construction  in  carpentry  and  joinery,  tracing  and  blue  printing. 


*A  three  years'  course  is  provided  in  drawing. 
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Drawine  3,  4,  III,  IV.  Omamental  letterine  and  design  of  titles,  intersection  of 
solide  and  development  of  surfaces,  shades  and  shadows,  map  drawing,  the  technic 
of  mechanical  drafting.    Open  to  all  who  have  taken  drawing  1,  2. 

Drawing  5,  6,  III,  iV.    Machine  design.    Open  to  all  who  have  taken  drawing  3, 4. 

Shopwork  1,  2,  VI^  VII.  The  purpose  of  the  shopwork  is  to  furnish  the  student  a 
knowledge  of  the  principles  involved  in  wood  and  metal  manufactures.  It  is  the  aim 
to  make  the  shops  particularly  useful  to  the  mining  course.  The  student  learns  by 
experiment  the  necessity  of  all  the  details  of  the  modem  shop.  All  work  is  executed 
from  drawings,  and,  as  far  as  possible,  the  conduct  of  the  shop  conforms  to  the  most 
Approved  shop  practice  of  the  day.  Two  courses  in  shopwork  are  provided — bench 
work  in  wood  and  forge  work. 

AGRICULTURAL  COURSE. 

Freshinan  year. — English,  solid  geometry,  trigononietry,  higher  algebra,  modern 
language,  shopwork,  and  drawing. 

Sophomore  year, — Higher  algebra,  analytic  geometry,  meteorology,  chemistry, 
sun  eying,  botany,  drawing,  farm  equipment,  soils,  and  irrigation. 

Junior  year. — Farm  crops,  breeds  of  live  stock,  botany,  anatomy,  zoology,  ento- 
mology, floriculture,  landscape  gardening,  forestrjr,  horticulture. 

Senior  y«ir.— Stock  breeding  and  feeding,  dairying,  veterinary  medicine,  geology, 
fruits  and  fruit  culture,  vegetables  and  vegetable  culture. 

SHORT  COURSE  OF   INOTRUCTION    IN   ASSAYING. 

In  order  to  meet  the  needs  of  many  young  men  who  are  desirous  of  learning  the 
art  of  assaying  the  common  ores  and  metals,  and  who  are  not  able  to  give  the  time 
required  in  the  full  course  of  study  for  graduation  and  the  degree  of  mining  engi- 
neer, the  board  of  regents  has  approved  a  short  cx)ur8e  of  instruction  in  practiod 
aasaWng,  metallurgy,  etc.,  to  be  given  in  the  laboratories  and  mill. 

Tnis  course  commences  with  the  first  coll^  tenn  in  each  vear  and  requires  at 
least  two  years  of  time,  but  students  are  advised  to  take  the  full  regular  course  in 
engineering  and  mining,  if  possible,  since  in  two  years  they  can  not  expect  more 
than  to  make  a  beginning  in  these  subjects. 

BEQUIBKMKNTB  KOR  ADMUBION. 

Young  men  desiring  to  take  this  course  are  required  to  be  at  least  18  years  of  age, 
to  have  good  health,  and  to  have  a  sufficient  knowledge  of  English,  arithmetic,  and 
elementary  science.  They  must  agree  to  observe  the  rules  and  regulations  of  the 
university. 

Instruction  is  gratuitous,  but  each  student  is  required  to  pay  the  regular  entrance 
or  matriculation  fee  of  $5  and  to  pay  the  cost  of  materials,  glassware,  and  apparatus 
usc^d  by  him.  For  thiia  purpose  a  deposit  of  $10  will  be  requirea  each  term  in 
advance,  and  any  balance  will  be  refunded. 

If  for  good  reasons  students  are  unable  to  enter  at  the  commencement  of  the  year, 
they  ma^  be  received  at  a  later  date,  upon  passing  a  satisfactory  examination  upon 
the  studies  already  passed  over  by  the  other  students  in  the  course. 

Experience  with  special  students  in  assaying  during  their  stay  in  the  university 
and  ooeervation  of  their  careers  after  leaving  the  institution  have  shown  the  follow- 
ing coarse  of  stud^  to  accomplish  fair  results  with  bright  students. 

A^lthough  the  right  is  reserved  to  require  this  course  of  study  of  those  special  stu- 
dents who  are  in  full  attendance,  it  may  be  varied  according  to  the  aptitudes  or 
neoeflsities  of  those  concerned. 

TWO  YEARS'  COURSE  IN  ASSAYING. 

First  year. — General  chemistry  (one  and  one-half  terms);  qualitative  analysis  (one 
and  one- half  terms) ;  mathematics  (three  terms);  EngUsh  or  Spanish  (three terms); 
practical  free-hand  drawing  and  shopwork  (three  terms)  or  physics  (three  terms). 

Second  year. — Mineralogy  and  blowpipe  analysis  (two  terms) ;  fire  assaying  (one 
term);  quantitative  analysis  (one  term);  wet  assaying  (two  terms);  mathematics 
(three  terms) ;  geologv  (two  terms) ;  economic  geology  (one  term). 

Tejrt'booh, —The  following  text-books  and  others  are  used:  Cnemistry,  Remsen, 
Eliot  and  Storer,  Fresenius,  and  others;  assaying,  Ricketts,  Bro\^^,  Furman,  Aaron; 
mineralogy,  Dana,  Brush's  Determinative  Mineralogy,  Dana's  How  to  Study  Minerals; 
geology,  Dana,  LeC^nte,  Geikie. 
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SUBCX)LLEGIATE  DkPABTMENT. 

TnMrudors. — Millard  Mayhew  Parker,  A.  M.,  president;  Howard  Jadson  Hall,  A.  B., 
Endish;  Sherman  Melville  Woodward,  A.  M.,  algebra  and  elementary  science;  Frank 
Yale  Adams,  A.  M.,  history  and  civics;  David  Hull  Holmes,  shopwork  and  drawiM; 
Mrs.  Mary  Bernard  Aguirre,  history  and  Spanish;  Mrs.  Emma  Monk  Gidld,  Englm 
and  mathematics;  Ansel  Augustus  Tyler,  Ph.  D.,  physics  and  elementary  science; 
Mary  Elizabeth  Plimpton,  A.  M.,  English;  Opal  LeBarron  McGaughey,  B.  E.,  EneMi 
reading  and  physical  culture;  Louise  H.  Foucar.  B.  Lit.,  Latin,  French,  and  Finish; 
John  Frederick  Dabbs,  Ph.  B.,  algebra  and  bookkeeping;  Katherine  K.  Barker, 
domestic  science;  Nora  Towner,  stenography  and  typewriting. 

GENERAL   INFORMATION. 

In  this  department  the  university  carries  on  the  work  of  a  model  high  school,  with 
the  added  ad  van  ti^es  of  the  shopwork  and  drawingof  the  manual-training  departm^t 

Students  of  sufficient  age  who  have  finished  the  study  possible  to  them  in  their 
home  schools  are  enabled  to  continue  their  preparation  for  college  at  the  university 
under  the  most  favorable  circumstances. 

The  splendid  equipment  of  the  scientific  laboratories  is  available  for  use  in  this 
subcollegiate  work  wnerever  it  can  be  used  advantageously,  thus  rendering  strong 
work  in  elementary  science  possible. 

The  instructors  in  this  department  are  assisted  by  the  professors  of  the  college 
department,  several  of  whom  regularly  conduct  subcollegiate  classes. 

By  reference  to  the  course  of  study,  which  follows,  it  will  be  seen  that  it  offers  a 
comprehensive  curriculum  for  those  who  may  not  be  able  to  pursue  their  studies 
beyond  this,  while  it  gives  a  good  preparation  for  college. 

To  each  student  who  completes  the  studies  of  this  course  a  certificate  stating  that 
fact  will  be  given,  which  certificate  will  entitle  the  holder  to  admittance  to  the  mgher 
courses  of  the  university  without  examination. 

CX)niSE  OP  STUDY. 
[Numerals  indicate  number  of  recitations  per  week«] 

First  year:  Arithmetic  reviewed,  5;  English,  5;  American  history,  5;  English 
reading,  5. 

Second  year:  Higher  arithmetic  and  algebra,  5;  English,  5;  elementary  science,  5; 
drawing  and  shopwork  or  domestic  science,  7;  English  reading,  3. 

Third  year:  Algebra,  5;  English.  2;  history,  3.  Electives — I^tin,  Grerman,  French, 
Spanish,  elementary  science,  bookkeeping,  5;  drawing  and  shopwork  or  domesdc 
science,  7;  English  reading,  3. 

Fourth  year:  Geometry,  5;  English,  3;  civics,  2.  Electives— Latin,  Grerman,  French, 
physics,  stenography,  and  typewriting,  5;  shopwork  and  drawing  or  domestic  science, 
h;  English  reading,  2. 

Li  tne  third  and  fourth  years  students  must  choose  two  subjects  from  the  electives. 
If  a  language  is  elected,  it  must  be  pursued  for  two  years. 

MATHEMATICS. 

The  course  in  arithmetic  will  begin  with  percentage,  and  will  include  a  thorou^ 
review  of  the  remainder  of  the  subject.  The  instructors  will  insist  on  thoroughness 
and  accuracy  and  a  comprehension  of  the  unity  of  the  subject 

Algebra  ii  begun  in  the  latter  half  of  the  second  year  and  is  continued  throughout 
the  third  year.  Especial  attention  is  given  to  the  transition  from  arithmetic  to 
algebra,  to  the  fundamental  operations,  and  especially  to  factoring.  The  course  will 
include  as  much  as  is  found  in  any  good  text-book  of  algebra  through  quadratic 
equations. 

Plane  geometrv  continues  through  the  fourth  jear.  This  will  be  so  taught  as  to 
develop  orderly  habits  of  thinking  and  of  investigation.  To  that  end  much  original 
work  will  be  required,  including  practical  problems  involving  the  application  of  the 
principles  learned. 

ENGLISH. 

The  course  in  English  embraces  the  science  of  English  g^mmar,  composition,  and 
rhetoric,  besides  a  critical  study  of  assigned  classics.  It  will  b^in  with  a  sjrstematic 
study  of  grammar.    The  subject  will  be  treated  as  a  science  and  the  pupil  led  to 
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investigate  for  himself  the  laws  and  underlyinff  principles  of  our  language.  The 
principles  of  analysis  and  parsing,  the  uses  of  tne  cases,  of  the  voices,  moods,  and 
tenses,  and  of  the  auxiliary  verbs  will  be  carefully  taught.  Throughout  the  whole 
course  attention  will  be  paid  to  work  in  composition,  the  aim  being  to  enable  the 
student  to  express  himself  clearly,  accurately,  and  with  ease.  In  rhetoric,  besides 
the  usual  subdivisions,  much  attention  will  be  paid  to  the  principles  of  style  and 
expression.  A  thorough  knowledge  of  the  following  classics  or  acceptable  equivalents 
will  be  required:  Longfellow's  Evangeline,  Irvinps  Sketch  Book^  Scott's  Ivanhoe 
and  Lady  of  the  Lake,  Whittier's  Snow-Bound,  Shakespeare's  Julius  Csesar  and 
Merchant  of  Venice,  George  Eliot's  Silas  Mamer. 

Under  the  general  head  of  English  reading  the  students  will  be  given  drill  in  the 
elementary  principles  of  reading  and  of  elocution. 

HISTORY. 

The  aim  of  all  of  the  work  in  history  will  be  to  lead  the  pupil  to  see  the  development 
of  races  and  nations  along  political,  social,  and  reli^ous  lines,  and  to  arouse  in  him  a 
love  for  the  subject  and  a  habit  of  broad  and  discriminate  reading. 

American  hirtory  will  be  reviewed  during  the  first  year.  Montgomery  will  be 
used  as  a  text-book,  but  much  collateral  reading  will  be  required,  and  the  institutional 
aide  of  the  history  will  be  made  prominent. 

The  work  of  the  third  year  will  include  ancient,  mediaeval,  and  modem  history. 
The  aim  will  be  to  give  the  student  an  idea  of  the  essential  unity  of  history  and  the 
leading  facts  in  the  political  development  of  races  and  nations.  Adams's  European 
History  will  be  used,  supplemented  by  the  reading  of  all  references  contained  therein 
as  £a£  as  possible. 

Fiske's  Civil  Government  in  the  United  States  is  used  as  the  text-book  in  civics. 
The  historical  development  of  the  subject  is  made  prominent,  while  practical  prob- 
lems, such  as  taxation,  municipal  government,  are  made  the  subject  of  special  investi- 
gation and  study. 

For  an  outline  of  the  course  in  Latin,  French,  German,  and  Spanish,  see  preceding 
pages. 

DRAWING   AND  8HOPWORK. 

The  drawing  course  is  designed  to  be  helpful  in  the  study  of  the  arts  and  sciences 
wherever  graphic  representation  of  the  subject  is  possible.  Historic  ornament  is 
studied  in  connection  with  the  history  courses.  Sketches  of  apparatus  are  made  in 
connection  with  the  courses  in  physics  and  chemistry.  Accurate  instrumental  draw- 
ings are  made  of  the  exercises  in  geometry  and  shopwork.  The  application  of  useful 
drawing  is  thus  apparent  at  every  stage  of  the  student's  development.  At  the  end  of 
each  year's  course  every  student  is  reouired  to  design  and  make  some  useful  article 
involving  the  application  of  the  principles  learned  and  the  use  of  the  tools  with  which 
he  has  become  mmiliar. 

The  shopwork  will  consist  of  bench  work  in  wood  and  forge  work.  The  course  in 
bench  work  in  wood  consists  of  exercises  with  the  different  woodworking  bench 
tools,  so  arran^red  as  to  embrace  the  manipulations  of  the  tools  in  their  various  appli- 
cations. It  will  also  include  the  most  rapid  and  economical  methods  of  preparmg 
the  wood  for  the  machine.  Turning  of  all  kinds  will  form  a  part  of  the  course.  In 
the  foiige  work  students  will  be  carried  through  a  series  of  graded  exercises  in  both 
iron  and  steel. 

DOMBernc  science. 

The  course  in  domestic  science  covers  the  preparation  which  the  proper  care  of  the 
house  reqtdres.  It  includes  home  hygiene,  household  science,  chemistry  of  cooking, 
the  study  of  foods,  and  practice  in  all  kinds  of  cooking,  plain  and  fancy  sewing, 
nursing,  care  of  the  house,  management  of  servants,  sotial  duties,  and  customs  of 
society. 

BOOKKEEPING,   STENOGRAPHY,    AND  TYPEWRITINQ. 

Bookkeeping  is  taught  by  the  modem  budget  system.  The  work  is  individual,  and 
each  student  may  progress  as  fast  as  his  time  and  ability  will  permit.  The  course  is 
thorough  in  all  the  details  of  office  practice.  The  course  includes  instruction  in  coni- 
mercdallaw.  A  complete  course  in  stenoj^phy  is  offered,  the  Pitman  system  being 
nsed.    The  school  is  equipped  with  Remington  typewriters. 
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PARLIAMENTARY   PRACTICE  AND  DEBATE. 

The  hi]y;her  claaees  in  the  subcollegiate  department  devote  one  period  of  each  week 
to  work  in  parliamentary  practice  and  debate.  The  classes  are  organized  under  a 
regular  constitution  and  by-laws.  Instruction  is  given  in  parliamentary  law,  using 
Roberts's  Rules  of  Order  as  a  text-book.  The  members  are  required  to  introduce 
resolutions  and  prepare  debates  upon  them ;  also  to  appear  at  stated  times  with  reci- 
tations and  declamations.  They  also  have  practice  in  performing  the  duties  of 
secretary  and  in  presiding  in  the  meetings. 


It  is  the  object  of  the  course  in  science  to  initiate  the  student  into  the  proceaees 
and  methods  used  in  laboratory  work;  to  teach  close  observation,  careful  manipula- 
tion, and  logical  deduction;  to  acquaint  the  student  with  the  fundamental  facta  of 
the  various  branches  of  science,  and  to  give  full  practice  in  the  use  of  good  English 
in  describing  various  observations  and  experiments. 

An  introductory  laboratory  course  is  given  in  the  second  year.  The  third  vear  is 
given  half  to  botany  and  half  to  chemistry,  pursued  on  the  laboratorv  plan,  thiring 
the  fourth  year  a  rigid  course  is  given  in  physics,  covering  fully  college  preparatorv 
physics,  with  ample  experimental  work.  Abundant  apparatus  and  lwx)ratory  facil- 
ities are  supplied  for  all  these  courses. 

Agricultural  Experiment  Station. 

Station  staff. — ^The  president  of  the  university;  R.  H.  Forbes,  M.  S.,  director;  J.  W. 
Toumey,  M.  8.,  botanist;  A.  J.  McGlatchie,  A.  M.,  Phoenix,  Ariz.,  agriculturist  and 
horticulurist;  G.  H.  True,  B.  8.,  Phoenix,  Ariz.,  animal  husbandry;  A.  A.  Tyler, 
Ph.  D.,  associate  botanist;  W.  W.  Skinner,  M.  S.,  assistant  chemist;  Angus  McBride, 
clerk. 

rrs  organization  and  work. 

The  Agricultural  Experiment  Station  has  been  actively  maintained  as  a  department 
of  the  university,  in  accordance  with  Territorial  enactment,  since  July  1, 1889,  the 
Hatch  Act  creating  it  having  been  passed  by  Congress  in  1887.  The  funds  annoally 
available  from  the  National  Government  for  the  maintenance  of  the  station  amount 
to  115,000. 

The  object  of  the  station,  according  to  the  Hatch  Act,  is  **to  aid  in  acquiring  and 
diffusing  among  the  people  of  the  United  States  useful  and  practical  information  on 
subjects  connected  with  agricultureand  to  promote  scientific  mvestigation  and  experi- 
ment respecting  the  principles  and  applications  of  agricultural  science,'*  In 
accordance  with  the  motives  of  the  Hatch  Act,  as  expressed  above,  the  work  of  the 
experiment  station  at  the  present  time  may  be  divided  into  two  parts:  (1)  The  sci- 
entific investigation  of  subjects  relating  to  j^^culture.  (2)  The  dissemination  of  use- 
ful information  relating  to  agriculture. 

In  a  Territory  possessing  such  diversity  of  climate,  soil,  and  water  feuulitiee  as 
Arizona  the  subjects  for  investigation  must  be  many,  but  the  station  pursues  the 
policy  of  concentrating  the  attention  of  its  staff  upon  those  things  of  largest  or  moel 
pressmg  imjwrtance.  Some  of  the  features  of  experiment-station  work  at  the  present 
time  are  the  introduction  of  promising  drought-resisting  forage  plants,  methods  of 
cultivation  with  a  view  to  economy  in  the  use  of  water,  management  of  live  stock, 
includin|^  dairying,  the  culture  and  propagation  of  the  date  palm,  the  studv  of  the 
main  imgation  water  supplies  of  the  Territory,  and  experimental  work  with  the  sugar 
beet.  Some  attention  is  also  paid  to  the  introduction  of  promising  new  fruits,  to 
insect  i)ests,  to  matters  concerning  irrigation,  and  to  the  continuing  of  soil  studies 
carried  on  in  times  past.  The  results  of  these  investigations  have — some  of  th«n — 
been  of  marke<l  value  to  the  agricultural  public,  both  in  Arizona  and  elsewhere,  and 
the  value  of  scientific  investigation  of  an  economic  nature  is  becoming  more  and  more 
recognizee!  by  the  thinking  public  of  Arizona. 

The  results  of  the  investigations  undertaken  by  the  station  are  published  in  bulle- 
tin form,  usually  upon  the  completion  of  the  work.  A  popular  series  of  articles 
entitled  Timely  Hints  for  Farmers  has  also  been  sent  out  twice  each  month  durini? 
the  lant  year,  the  objectvS  of  these  publications  being  to  present  the  results  of  station 
investigations  to  the  farmer  in  popular  form  at  the  time  when  the  information  wUl 
be  most  useful.  The  distribution  of  these  writings  is  without  cost  to  all  who  ^ish 
and  apply  for  them.  A  large  and  growing  correspondence  on  subjects  relating  to 
agriculture  testifies  to  the  usefulness  of  the  work  at  present  being  done  by  the  station. 

In  order  to  still  further  extend  the  usefulness  of  this  dejMirtment  a  series  of  fann- 
ers* institutes  is  held  each  year  in  various  localities  for  the  purpose  not  only  of  giving 
information  to  those  who  meet  with  the  members  of  the  station  staff,  but  sdao  for  the 
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purpose  of  becoming  acquainted  with  the  different  agricultural  localities  of  the  Ter- 
ritory and  learning  of  the  perplexities  and  problems  which  confront  the  farmer. 

The  offices  and  scientific  laboratories  of  the  experiment  station  are  located  at  Tuc- 
son, in  the  university  main  building,  and  the  advantage,  both  to  the  university  and 
to  the  station,  of  conducting  this  work  where  the  members  of  the  staff  have  the 
advantage  of  association  with  the  faculty  of  the  university  and  with  access  to  the 
university  library  and  equipment  is  very  great. 

The  experimental  farm  is  situated  northwest  of  Phoenix,  the  date-palm  orchard  is 
3  miles  south  of  Tempe,  and  the  sugar-beet  investigations  during  the  current  vear 
have  been  conducted  under  the  care  of  a  special  workman  in  the  Upper  Gila  Valley. 

At  the  invitation  of  the  experiment  station  special  work  has  been  done  by  visiting 
scientists  on  the  entomology  and  soils  of  Salt  River  Valley. 

The  principle  on  which  all  the  work  of  the  experiment  station  is  conducted  is  to 
<lo  each  branch  of  work  at  the  point  where  it  can  be  done  to  best  advantage,  and  the 
results  attained  show  the  wisdom  of  this  mode  of  procedure. 

All  communications  relating  to  the  station  shouloi  be  addressed  to  the  Experiment 
Station,  Tucson,  Ariz. 

The  Arizona  School  of  Mines. 

In  addition  to  the  facilities  for  general  instruction  in  the  arts  of  mining,  metallui^y, 
and  assaying,  this  department  of  the  university  is  provided  with  a  mill  for  working 
ores  in  lai^ge  or  small  (quantities,  from  a  few  pounds  weight  to  a  ton  or  more.  Mill 
tests  can  be  made  by  either  the  small  3-stamp  mill  or  by  the  large  5-8tamp  battery. 
There  are  rolls  for  roller  crushing  and  jigs  and  Rittinger  tables  for  concentrating  ores. 

SCHEDULE  OF  RATES  FOR  ASSAYING   AND  WORKING  ORES. 

In  accordance  with  the  legislative  enactment  approved  March  3, 1899,  the  rates  for 
assaying  heretofore  in  force  under  the  law  of  March,  1897,  have  been  changed.  The 
50-cent  rate  is  no  longer  in  force.  Former  circulars  and  schedules  of  rates  are  revoked 
and  withdrawn.  Under  the  provisions  of  the  new  law,  the  regents  of  the  University 
of  Arizona  have  established  tne  following  rates  for  assaying  ores  taken  from  deposits 
and  mines  in  the  Territory  of  Arizona: 

Silver  and  gold,  or  either $1. 00 

Silver,  gold,  and  copper 2.00 

Copper 1.00 

Lead 1.00 

Zinc 1.00 

Gold,  silver,  copper,  and  lead 2.50 

Gold,  silver,  copper,  and  iron 2. 50 

Gold,  silver,  copper,  and  zinc 2. 50 

All  assays  are  made  in  duplicate  and  in  the  most  careful  and  thorough  manner. 

The  following  rates  have  been  ^tablished  by  the  board  of  regents  for  assaying  ores 
taken  from  deposits  or  mines  without  the  Territory  of  Arizona: 

Silver  and  gold,  or  either  alone $1.00 

Copper 1.00 

Lead 1.00 

Zinc 2.50 

Iron 2.00 

Silica 1.50 

Alumina 5. 00 

And  for  other  determinations  such  rate  as  the  director  of  the  school  of  mines  may 
in  each  instance  fix. 

The  director  is  required  in  all  cases  to  hold  the  assay  until  the  fee  or  charge  there- 
for is  paid.  Remittances  may  be  made  by  check  or  money  order;  or  the  money, 
securely  wrapped,  may  be  sent  with  the  sample. 

Rates  for  sampling  and  working  ores. 

Lots  of  100  pounds  or  less,  including  assays  of  three  metals $5. 00 

ICach  additional  100  pounds  to  500  pounds 1. 00 

Over  500  pounds  to  1  ton 10.00 

Each  additional  ton 4.00 

Ordinary  stamp-mill  test  and  plate  amalgamation: 

For  first  ton  or  fraction  of  a  ton 20. 00 

From  1  to  2  tons 30.00 

Fan  amalgamation,  including  crushing  and  assays,  ton 20. 00 

Large  lots  proportionately  less;  small  lots  more  in  proportion,     , ,   i     OOQIC 
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CYANIDE  PROCESS. 

The  school  of  mines  is  prepared  to  make  experimental  tests  of  ores  and  of  tailings 
by  the  cyanide  process,  in  large  or  small  quantities,  at  rates  to  be  agreed  upon  wim 
the  director. 

Working  tests  and  experiments  by  other  processes  may  be  undertaken  at  rates  to 
be  agreed  upon  in  each  mstance,  depending  upon  the  amount  of  materials,  time,  and 
labor  required. 

Concentrating  (including  all  ansays). 

Wet  or  dry  test  of  small  lots  (under  500  pounds) $15. 00 

500  pounds  to  1  ton 20.00 

Each  additional  ton 7. 00 

QUALrPATIVE  TESTS. 

The  determination  of  the  nature  of  rare  and  peculiar  minerals,  not  requiring  a 
chemical  analysis  or  an  assay,  is  made  gratuitously.  Samples  sent  for  this  purpose 
should  be  in  their  original  condition,  as  broken  out,  and  not  crushed  to  a  powder  or 
pulp.  Tests  requiring  determination  of  the  presence  of  gold  or  silver  must  be  paid 
for  at  the  rate  of  1  cent  per  ounce.  They  should  be  distinctly  labeled  inside  of 
the  package  with  the  name  of  the  sender,  and  a  letter  should  be  posted  at  the  same 
time  giving  the  full  name  and  address  and  inclosing  a  stamp  for  the  reply.  This 
offer  of  free  examination  is  intended  to  apply  to  minerals  unknown  to  the  sender  and 
does  not  cover  special  tests  for  precious  metals  or  for  any  metal  the  presence  of 
which  is  usually  determined  by  an  assay. 

HOW  TO  SEND  SAMPLES. 

For  small  samples,  under  4  pounds  in  weight,  the  most  expeditious  and  cheapest 
way  is  to  send  by  the  ordinary  mail.  If  samples  or  letters  containing  a  postal  order 
are  sent  by  registered  mail,  a  delay  of  from  two  to  three  days  is  cau^,  as  notice  of 
arrival  is  given  first  and  then  the  registered  parcel  must  be  sent  for.  A  similar  delay 
results  from  sending  by  express.  The  express  company  does  not  deliver  parcels  at 
the  university.  De&ys  often  result  from  the  want  of  identification.  Sometimes  the 
only  clue  to  the  name  of  the  sender  is  the  comparison  of  the  handwriting  upon  the 
sample  and  that  upon  the  letter.  ^The  postal  laws  permit  the  name  of  the  sender  to 
be  written  and  inclosed  in  the  package.  Each  sample  should  be  labeled  with  a  slip 
of  paper  inside,  ginng  the  name  ana  locality  of  the  claim  and  the  address  of  the 
sender. 

The  name  of  the  claim  is  desired  in  order  that  the  value  and  distribution  of  the 
mineral  wealth  of  the  Territory  may  be  better  known. 

Special  rates  of  freight  on  consignments  to  the  "Director  of  the  School  of  Mines" 
are  granted  by  the  Southern  Pacific  Railroad  from  points  in  Arizona.  Ask  the  agent 
at  snipping  point  for  particulars. 

All  Dusiness  communications,  checks,  and  money  orders  should  be  addressed  to  the 
Arizona  School  of  Mines,  William  P.  Blake,  director,  Tucson,  Pima  County,  Ariz. 

BOARD  OF  RBQENTB. 

Ex-officio:  Hon.  N.  O.  Murphy,  governor  of  Arizona;  Hon.  R.  L.  Long,  superin- 
tendent of  public  instruction.  • 

Appointed  by  the  governor  of  the  Territory:  Hon.  William  Herring,  chancellor; 
Hon.  H.  W.  Fenner,  M.  D.,  secretary;  Hon.  Herbert  B.  Tenney,  treasurer;  Hon. 
Charles  R.  Drake,  Tucson. 

OFFICERS  OF  INSTRUCTION  AND  GOVERNMENT,   1899-1900. 

Millard  May  hew  Parker,  president,  professor  of  civics;  A.  B.  and  A.  M.,  Weslej'an 
University,  Middletown,  Conn.;  principal  High  School,  North  Livermore,  Me,,  1875; 
principal  Academy,  Glastonbury,  Conn.,  1876-77;  principal  High  School,  Holliston, 
Mass.,  1877-1882-  professor  Greek  and  Latin,  Sierra  Madre  College,  Pasadena,  CaL, 
1884-1886;  principal  Academy,  Pasadena,  CaL,  1886-1891;  vice-president  and  pro- 
fessor of  Greek  and  Latin,  Throop  Polytechnic  Institute,  Pasadena,  Cal.,  1891-1897; 
president  University  of  Arizona,  1897. 

William  Phipps  Blake,  director  School  of  Mines,  professor  of  geology,  metalluiigj, 
and  mining;  Ph.  B.,  Yale  University;  A.  M.,  Dartmouth  College;  assistant  chemist 
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New  York  Medical  Ck>llege,  1852;  chemist  and  mineralogist  of  the  New  Jersey  Zinc 
Company;  geologist  and  mineralogist  of  the  United  States  Pacific  Railroad  Survey, 
1853;  author  and  editor  of  reports  on  United  States  Pacific  Railroad  Surveys;  editor 
Mining  Magazine  and  Journal  of  Greology,  1858-1860;  mining  engineer  to  the  Govern- 
ment of  Japan,  1862-63;  professor  of  geolog]^  and  mining.  College  of  California,  1866; 
commissioner  of  California  to  Paris  Exposition,  1867;  edited  reports  of  United  States 
commissioner  to  Paris,  consisting  of  six  volumes,  in  1867-1871 ;  chief  of  the  scientific 
staff  of  the  Santo  Domingo  Commission,  1871;  commissioner  for  Connecticut,  Interna- 
tional Exposition,  Philadelphia,  and  chairman  of  classification  committee,  1871-1877; 
commissioner  to  Vienna  Exposition,  1873;  United  States  commissioner  to  World's 
Fair  at  Paris,  1878,  and  secretarjf  of  scientific  commissioners;  mining  en^neer,  1879- 
1895;  author  of  many  contributions  to  scientific  publications;  Territorial  geologist; 
professor  of  geology,  metallui^y  and  mining.  University  of  Arizona,  1895. 

James  William  Toumey,  professor  of  botany,  botanist  Agricultural  Experiment 
Station;  A.  B.  and  A.  M.,  Michigan  Agricultural  Collie;  assistant  department  of 
botany,  Michigan  Agricultural  0)llege,  1890-91;  professor  of  biology.  University 
of  Arizona,  1891;  professor  of  botany.  University  of  Arizona,  1891;  special  agent 
United  States  Department  of  Agriculture,  division  of  botany,  summer  1892;  special 
-work,  Harvard  University,  summer  1893;  special  agent  and  expert  United  States 
Department  of  Agriculture,  division  of  forestry,  summer  1899;  superintendent  of  tree 
planting.  United  States  Department  of  Agriculture,  division  of  forestry,  1899. 

Howard  Judson  Hall,  librarian,  professor  of  English;  B.  S.,  Michigan  Agricultural 
Colle^;  A.  B.,  Leland  Stanford  Junior  University;  instructor  in  English,  University 
of  Arizona,  1891-1895;  professor  of  English,  Umversity  of  Arizona,  1895;  graduate 
student  Harvard  University,  1899. 

Robert  Humphrey  Forbes,  director  Agricultural  Experiment  Station,  professor  of 
chemistry;  B.  S.  anaM.  S.,  University  of  Illinois;  instructor  in  chemistry,  University 
of  Illinois,  1891-1893,  also  special  assistant  in  Illinois  Experiment  Station  labora- 
tories; fellow  and  special  student  in  chemistry.  Harvard  Umversity,  1893-94;  chemist 
Arizona  Agricultural  Experiment  Station,  and  professor  chemistry.  University  of 
Arizona,  1894. 

Sherman  Melville  Woodward,  professor  of  mathematics  and  mechanics;  M.  S., 
Washington  University,  St  Louis;  A.  M.,  Harvard  University;  teacher  of  mathe- 
matics and  science,  Rayen  High  School,  Yoimgstown,  Ohio,  1893-1895;  student.  Har- 
vard, 1895-96;  professor  mathematics  and  mechanics.  University  of  Arizona.  1896. 

Frank  Yale  Adams,  lieutenant-colonel,  governor's  staff,  commandant  oi  cadets, 
professor  of  history  and  pedagogy;  A.  B.  and  A.  M.,  St.  Lawrence  University;  princi- 
pal Academy,  Naples,  N.Y.,  1888-1890;  instructor.  West  Point  Military  Academy 
Preparatory  School,  1890-91;  principal  Crown  Point  High  School,  1891-1893;  super- 
intendent of  schools,  St.  Johnsville,  N.  Y.,  1893-1897;  professor  of  ancient  and  moaem 
languages,  Universitv  of  Arizona,  1897-1899;  professor  of  history  and  pedagogy,  1899. 

rrank  Nelson  Guild,  professor  of  mineralogy,  associate  professor  of  chemistry;  B.  S., 
University  of  Vermont;  instructor  in  physics  and  French.  Chicago  Manual  Training 
School,  1894-95;  professor  of  chemistry  and  geology.  College  of  Montana,  1895-1897; 
professor  of  mineralogy.  University  of  Arizona,  1897. 

Alfred  James  McClatchie^rofessor  agriculture  and  horticulture;  B.  A.,  University 
of  Nebraska;  M.  A.,  Olivet  College;  professor  biology,  Throop  Polytechnic  Institute, 
1892-1896;  author  of  "Floraof  Pasadena  and  Vicinity,"  "A  Guide  to  the  Study  of 
Plants,'*  "Biological  Work  in  Secondary  Schools,"  ** Seedless  Plants  of  Southern 
California;"  professor  of  agriculture  and  horticulture.  University  of  Arizona,  1898. 

David  Hull  Holmes,  instructor  shopwork  and  drawing;  graduate  St.  Louis  Manual 
Training  School;  special  student  Washington  University;  draftsman  in  architect's 
office,  instructor  drawing.  University  of  Missouri;  instructor  drawing.  University  of 
Colorado;  instructor  drawing.  University  of  Arizona,  1898. 

Mrs.  Marv  Bernard  Aguirre,  instructor  Spanish  and  history;  graduate  of  Methodist 
Female  College,  North  Independence,  Mo. ;  J^vate  Finishing  School,  Baltimore,  Md. ; 
taught  in  public  schools  in  Arizona  twenty  years;  instructor  in  history  and  Spanish, 
University  of  Arizona,  1896. 

Mrs.  Emma  Monk  Guild,  instructor  subcoll^^te  department;  graduate  Albany, 
N.  Y.,  Normal  College;  assistant  and  principal  public  schools,  Cohoes  N.  Y.,  1870-1881; 
vice-principal  Tucson  Public  School.  1882-1885;  princii)al  Florence,  Ariz.,  public 
schools,  1885-1887;  instructor  in  English  and  matnematics.  University  of  Arizona, 
1897. 

Ansel  Augustus  Tvler,  associate  professor  biology;  A.  B.  and  A.  M.,  Lafayette  Col- 
lege; Ph.  D.,  Columbia  University;  instructor  botany  and  phvsics,  Easton,  Pa.,  High 
School.  1891-92;  assistant  in  biology,  Lafayette  Collie,  1892-1894;  graduate  student, 
Columbia  University,  1894-1897;  instructor  in  biology.  Union  College,  1897-98;  in- 
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Btructor  in  botany,  Syracuse  University,  1898-99;  associate  professor  biology,  Univer- 
sity of  Arizona,  1899. 

Mary  Elizabeth  Plimpton,  preceptress,  acting  professor  of  English  literature;  stu- 
dent Northwestern  University,  1889-1892;  A.  B.  and  A.  M.,  Woman's  College,  Balti- 
more; assistant  in  library  and  English  department.  Woman's  College,  Baltimore, 
1893-1895;  professor  English  language  and  literature.  University  Southern  California, 
1895-1899;  acting  professor  English  language  and  literature,  acting  librarian  Uni- 
versity of  Arizona,  1899. 

Opal  Le  Baron  McGauhey,  instructor  in  physical  culture  and  English  reading; 
B.  E.,  Martyn  CoU^  of  Oratory,  Washington,  D.  C. ;  graduate  of  Ralston  School  Phys- 
ical Culture;  public  school  teacher,  Nebraska  and  California,  1888-1899;  instructor 
in  art  of  expression  and  physical  culture.  University  of  Arizona,  1899. 

John  Frederick  Dabbs,  instructor  mathematics  and  bookkeeping;  Ph.  B.  and  A.  B., 
Missouri  Valley  College;  professor  Greek  and  Latin,  Arkansas  Cumberland  College, 
1893-1899;  instructor.  University  of  Arizona,  1899. 

Louise  Henrietta  Foucar,  instructor  in  botany,  mathematics,  and  languages;  B.  A. 
Lit.  B.,  Denver  University;  post-graduate  student,  Denver  University,  1894-1896; 
instructor  in  modem  languages,  Denver  University,  1894-95;  student  in  Europe, 
1896-97;  instructor.  University  of  Arizona,  1899. 

Mark  Walker,  jr.,  commercial  assayer;  B.  S.,  University  of  Arizona;  assistant  chem- 
ist. Agricultural  Experiment  Station,  University  of  Arizona,  1897-1899;  commercial 
assayer,  1899. 

William  W.  Skinner,  assistant  chemist,  Amcultural  Experiment  Station;  B.  S., 
Maryland  Agricultural  College;  M.  S.,  Columbian  University;  assistant  State  chem- 
ist 01  Maryland  and  assistant  chemist  Maryland  Agricultural  College,  1895-1900;  tem- 
porary assistant.  United  States  Department  of  Agriculture,  detailed  on  special  worit, 
1900;  meml)er  American  Chemical  Society;  assistant  chemist.  Agricultural  Experi- 
ment Station,  1899. 

Katherine  K.  Barker,  instructor  domestic  science;  graduate  sloyd  training  school 
and  domestic  science  department,  Throop  Polytechnic  Institute;  assistant  sloyd  depart- 
ment, Throop  Polytechnic  Institute,  1898-99;  instructor  in  domestic  science,  Uni- 
versity of  Arizona,  1899. 

Gordon  H.  True^  B.  S.,  professor  of  animal  husbandry.  Agricultural  Experiment 
Station;  B.  S.,  University  Wisconsin;  instructor  in  dairying,  Michig^  Agricultural 
College,  1894-1899;  professor  of  animal  husbandry.  University  of  Arizona,  1899. 

Nora  Towner,  stenography. 

Charles  Pierce  Richmond,  military  instructor. 

Herbert  Brown,  curator  of  Territorial  museum. 

INDIANS. 

The  Indians  of  the  Territory  have  been  law  abiding  and  industrious 
durine  the  year.  Great  interest  in  education  has  developed  among  them 
and  all  kinds  of  outlawry  are  practically  ended.  An  affmy  occurred 
in  northern  Arizona  since  my  last  report  was  submitted  between  a 
party  of  Navajos  engaged  in  hunting  off  their  reservation  near  Flagstaff 
m  northern  Arizona  and  some  white  officers  who  attempted  to  arrest 
them  for  an  alleged  misdemeanor,  which  resulted  in  the  death  of  one 
white  man  and  the  wounding  of  two  others;  two  Indians  were  kiUed 
and  two  others  wounded.  The  fight  was  evidently  caused  by  the  fail- 
ure of  the  parties  to  undei*stand  each  other.  The  Indians  who  sur- 
vived the  encounter  have  been  lately  tried  for  murder  and  acquitted. 
A  full  detailed  account  of  the  conflict  was  submitted  to  your  office  by 
me  at  the  time  it  occurred.  The  Indians  show  a  commendable  dispo- 
sition to  submit  to  trial  in  the  courts  for  offenses  against  the  law  when 
assured  fair  procedure. 

The  Pima  Indians  on  their  reservation  at  Sacaton  were  short  of  water 
for  irrigating  purposes  during  the  year  and  an  appropriation  was 
asked  of  and  granted  by  Congress  to  aid  in  their  support.  The  last 
two  seasons,  however,  have  oeen  abnoiinally  dry;  otherwise  their 
ditches  would  have  been  supplied  from  the  Gila  River.     A  dam  con- 
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»tructed  by  the  Government  at  the  San  Carlos  Agency  would  not  only 
insure  thelndians  a  sufficient  supply  of  water  to  make  them  self-sup- 
porting and  relieve  the  Government  of  the  necessity  of  appropriating 
lor  them  annually,  but  would  furnish  water  to  reclaim  a  large  area  of 
land  outside  the  reservations.  The  following  report  from  Superin- 
tendent MeCowan,  of  the  Indian  school  near  Phoenix,  gives  a  clear  gen- 
eral idea  of  the  Indians  throughout  the  Territory: 

The  following  tables  regarding  our  Indian  population,  etc.,  compiled  from  the  latest 
reports  of  the  various  Indian  agents,  furnish  the  closest  approximation  of  the  facts 
obtainable  and  present  an  interesting  epitome  of  present  Indian  life: 
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Miscellaneous  prodacts  of  Indian  labor. 
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Agency  and  tribe. 
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Agency  and  tribe. 


Colorado  River  Agency. 

Jlohave  (on  reserve) 

At  Needles  and  Fort  Mohave 

Fort  Apache  Agency . 

White  Mountain  Apache  . . . 

Under  indxuMal  teacher. 

Hnalapai 

YavaSopai 

Navajo  Agency. 

Navajo 

Moqoi  Pueblo 

Pbna  Agency. 

Pima,  Papago,  and  Maricopa 

Papago  on  San  Xavier  Re- 

aerve 

San  OatrloB  Agency. 

Apache  and  Mohave 


lAnds. 


k 


Acres. 
850 
60 


1,240 


100 
825 


8,000  , 
10,000 


I     Fences. 


I 

n 


I 


Acres. 
109 


10 


26 


4,000 
1,040  I 


500 
50 


2,000  I 


180 


1,240 


160 
825 


500 

18,120 
8,020 

5,000 


11 

HI 

Job 

l§1 


Jiods.\ 


1,000 


2,000 
780 

500 


124 

84 


Crops  raised. 


Btish. 
100 


150 
45 


88,884 
2,000 

9,389 


s 


a 
5 


Bush. 


821 


I 


Bush. 
100 
126 


2,275 


1,500 
500 


.60,000 


1,154 
2,000 

11,709 


1,072 
1,000 


8,888 


Bush. 
20 


10 


Tons. 
50 


991 


225  I         S 
75  I        10 


9,075 

650 
825 

1,416 


600 
600 


150 


Stock  owned  by  Indians. 

Roads 

Agency  and  tribe. 

11 

1 

1 

Sheep. 
Goats. 

1 

1 
1 

•0 

il 

10 

r 

Colorado  River  Agency. 

Mohave  (on  reserve) 

Mohave  at  Needles  and  Ft. 
Mohave 

281 
561 

6,728 

628 
866 

190 

600 
800 

159 

26 

60 

j 

Fort  Apache  Agency. 
White  Mountain  Apache.... 

Under  industrial  teacher. 
I^ualapai 

848 

2 

6 

400 

YavaSupai                 

1 

109 
10 

250 

A'ovq/o  Agency. 
Navajo 

100,500 
500 

6,000 
290 

1,012 

1,200 

2 

2 

1 
1,000,000  1  260.000 

"'lob' 

6,000 
800 

10 

Moaui  Pueblo 

2,200 

7,460 
269 

2,620 

4,000 

1,500 

Pima  Agency. 

Pima,  Papago,and  Maricopa. 

Papago  on  San  Xavier  Re- 

gerve 

86 

1 

80 

5 

760 

........... 

5        810 

San  Carlos  Agency. 
Apache  and  Mohave 

20  '  6.000 

Digitized  by 


Google 


58 


BEPOBT   OF   THE   GOVEKNOR   OF   ARIZONA. 


School. 
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THE  FHOSinX   INDIAN  SCHOOL. 

Phoenix  is  situated  in  the  beautihil  Salt  River  Valley  of  Arizona,  and  the  Indian 
school  is  just  3  miles  north  of  the  city.  The  location  is  admirable  because  of  the 
surrounding  object  lessons  of  splendid  civilization  and  social  life  and  the  neameas 
to  thousands  of  the  Indian  race. 

The  school  was  established  in  October,  1891.  Its  capacitor  is  now  600,  with  an 
enrollment  of  about  700.  The  additional  100  are  carried  as  outins  pupils,  i.  e.,  pupilfl 
workine  in  families.  The  school  plant  consists  of  about  thirty  builoings,  large  and  con- 
veniently arranged.  The  grounds  are  beautifully  laid  out,  and  the  evergreen  lawns 
and  trees  combine  most  harmoniously  with  the  ever  blue  of  this  southern  sky. 

The  year  has  been  one  full  of  hard  work  and  expansion.  The  many  improve- 
ments in  progress  and  in  contemplation  at  the  close  of  the  last  fiscal  year  have  been 
successfully  completed,  and  the  school  is  now  a  splendidly  equipped  institution. 

Literary  department.— Out  literary  department  has  always  been  persistently  aggres- 
sive under  our  able  principal  and  her  corps  of  worthy  assistants.  From  the  kinde^ 
garten  to  the  grammar  grsides  industry  and  intelligence  strive  to  meet  the  needs  of 
eager  and  hungry  constituents,  and  through  awakened  ambition  attempt  to  lead  to 
higher  and  better  things. 

Commercial  department. — The  commercial  course  has  been  started  but  a  few  months, 
and  is  considered  a  very  important  branch  of  our  work.  This  course  follows  the 
completion  of  the  ninth  year  of  regular  work  and  is  so  comprehensive  that  a  holder 
of  a  diploma  should  be  competent  to  fill  successfully  any  position  ordinarily  filled  by 
a  graduate  of  any  business  college.  It  is  not  the  aim,  however,  merely  to  fit  the 
Indian  boys  and  girls  for  positions  in  stores  and  oflSces,  but  rather  to  equip  them  for 
taking  care  of  their  own  propertv  and  interests. 

Manual-training  department. — \"f  ith  the  completion  of  our  manual-training  building 
we  have  been  able  to  place  our  industrial  department  on  an  educative  basis.  The 
theory  of  the  work  is  taught  by  drawings  ana  intelligent  lectures,  thus  raising  the 
standard  from  the  drudgery  of  constant  striving  to  satisfy  the  economic  needs  of 
the  school  to  the  dignity  of  thoughtful  comprehension.  The  pupils  are  no  longer 
mere  apprentices;  they  are  students.  They  not  only  have  use  for  their  hands,  but 
their  brains  are  stimulated  and  active.  Their  hands  are  just  as  busy  and  more 
skillful,  while  their  brains  are  ever  striving  to  save  time  and  material,  thus  adding  to 
the  sum  of  human  usefulness  and  value. 

The  following  trades  are  taught:  Agriculture,  baking,  blacksmithing,  cabinet- 
making,  carpentry,  dairying,  engineering,  farming,  gardening  (including  landscape), 
harness  and  shoe  making,  masonry,  onyx  manumcture  and  stone  cutting,  painting, 
printing,  sewing,  tailoring,  wagon  making,  and  cooking. 
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Possibly  the  most  important  industry  established  is  that  of  domestic  science, 
which  t^hes  the  theory  and  practice  of  cooking  and  housekeeijing.  Regular 
courses  are  established  in  this  work,  and  it  is  obligatory  upon  every  girl  to  graduato 
from  this  course,  and  also  that  of  sewing,  before  diplomas  are  given  them  from  the 
literary  department. 

I  am  very  happy  to  state  that  the  i)upils  do  not  look  upon  this  branch  of  work  as 
drudgery,  but  they  are  very  fond  of  it  and  eager  to  enter  the  classes  and  to  learn 
everything  possibfe. 

A  school  paper  called  the  Native  American  has  been  established  during  the  year, 
and  is  the  source  of  much  profit  to  our  pupils  in  various  ways,  besides  being  an 
educational  factor  of  great  importance  in  bringing  the  whites  to  a  realizing  sense  of 
the  real  Indian — his  abilities  and  ambitions. 

Besides  issuing  this  weekly  news-letter,  the  printing  office  has  recently  completed  an 
elegant  catalogue  descriptive  of  the  school  work,  which  has  been  distributed  very  gen- 
erally throughout  the  service.  The  work  on  the  catalogue  was  all  done  at  the  school, 
the  cover  design  being  the  creation  of  the  art  teacher.  Miss  Freddie  A.  Hough. 

The  last  Congress  made  an  appropriation  for  building  an  auditorium,  which  will  be 
erected  during  the  present  year.  This,  with  the  construction  of  a  new  hospital,  which 
we  hope  to  get  soon,  will  make  the  Phoenix  school  a  completely  and  splendidly 
equipped  plant  throughout. 

The  student  body  represents  some  fifty  different  tribes,  from  nearly  all  the  West- 
em  States  and  Territories.  We  have  had  several  applications  from  Indians  in  Alaska 
to  enter  the  school. 

There  exists  very  little  difference  in  the  natural  mental  ability  of  various  tribes, 
but  very  considerable  difference  in  energy,  industry,  and  ambition.  The  river 
Indians  (those  living  along  the  river  bottom  lands)  are  better  natured,  more  docile, 
and  less  ambitious  to  excel  than  the  mountain  Indians.  The  Apache  compare  very 
favorably  with  other  tribes,  and  will,  when  educated,  make  good  citizens.  The  fort^ 
thousand  and  more  Indians  in  Arizona  will,  I  think,  be  fitted  to  enter  into  our  civic 
and  industrial  life  within  another  generation. 

PUBLIC   BUILDINGS. 

The  public  buildinffs  of  the  Territory  comprise  the  capitol,  at  Phoe- 
nix; the  Insane  Asylum,  at  Phoenix;  the  IJniversity  of  Arizona,  at 
Tucson;  the  Territorial  prison,  at  Yuma;  the  normal  schools,  one  at 
Tempe  and  the  other  at  Flagstaff. 

All  of  these  buildings  are  in  good  condition,  and,  with  the  exception 
of  the  prison,  are  of  modem  construction  and  creditable  to  the  Terri- 
tory. At  an  early  day  the  Territory  will  be  compelled  to  provide  new 
prison  buildings. 

All  the  builfinffs  have  been  constructed  at  the  expense  of  the  Terri- 
tory, the  National  Government  having  contributed  nothing  thereto. 

Since  mv  last  report  the  capitol  has  been  finished,  and  the  various 
Territorial  offices  are  now  (September)  being  moved  into  it.  It  was 
constinicted  under  the  close  supervision  of  an  able,  painstaking,  and 
honorable  commission,  and  it  is  safe  to  say  that  no  public  building 
anywhere  has  been  erected  with  results  more  favorable  to  the  tax- 
jmvers. 

Funds  for  the  construction  were  provided  by  a  Territorial  bond 
issue  of  $100,000,  ratified  by  Congress,  to  which  was  added  an  appro- 
priation by  the  twentieth  legislative  assembly,  making  the  total  cost 
of  the  building  $130,000. 

The  top  of  me  dome  is  76  feet  from  the  basement  floor,  and  is  sur- 
mounted by  a  statue  of  Victory  16  feet  in  height,  making  the  height 
to  the  top  of  the  statue  92  feet.  The  rotunda  is  44  feet  m  diameter, 
while  the  great  central  light  shaft,  extending  from  the  dome  to  the 
basement  floor,  is  20  feet  in  diameter,  leaving  a  corridor  12  feet  in 
width  circling  the  light  shaft  on  each  floor.     The  first  story  is  of 

franite  and  the  superstructure  of  tufa  stone — all  Arizona  products, 
he  second  or  executive  floor  contains  the  offices  of  the  governor, 
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secretary  of  the  TeiTitory,  auditor,  and  treasurer.  The  Territorial 
library  is  also  on  this  floor  in  one  of  the  most  pleasant  rooms  in  the 
building,  20  by  54  feet  in  size.  The  third  or  legislative  floor  contaios 
the  court  room  and  chambers  for  the  supreme  court  of  the  Territory; 
also  the  assembly  and  council  rooms  for  the  legislative  bodies.  These 
rooms  are  36  by  38  feet  in  size,  with  galleries  which  will  acconunodate 
400  to  600  people.  Each  legislative  hall  has  six  committee  rooms  for 
the  use  of  the  lawmaking  bodies.  The  capitol  will  be  lighted  by  gas 
and  electric  lights.  Provisions  for  heating  the  building  by  steam  have 
been  made.  The  heating  plants  are  located  in  the  substory.  On  the 
substory  or  first  floor  are  located  the  offices  of  the  live  stock  sani- 
tary commission,  adjutant-general,  and  the  capitol  grounds  and  build- 
ing commission. 

LABOR. 

As  previously  reported,  this  question  has  never  materially  disturbed 
aflfairs  in  Arizona.  Temporary  strikes  have  in  a  few  instances  occurred 
upon  the  great  transportation  lines,  but  they  have  seldom  been  serious 
in  their  nature,  and  have,  with  one  exception,  been  quickly  settled. 
Arizona  is  entirelv  free  ifrom  contention  caused  by  disagreementa 
between  capital  and  labor.  Liberal  wages  are  paid,  ana  labor  is  usually 
contented.  Americans  are  principally  emploved.  There  are  very  few 
foreigners  in  the  Territory  not  naturalized.  A  few  Mexicans  and 
some  Indians  work  as  section  hands  on  railroads,  and  Chinese  and  Jap- 
anese are  employed  as  house  servants,  but  a  very  large  percentage  of 
our  labor  is  American,  especially  in  tne  mines. 

Laborers  in  Arizona  are,  as  a  rule,  intelligent  and  law  abiding. 
The  supply  seems  to  equal  the  demand,  and  few  men  who  care  to  work 
need  be  idle  here. 

LEGISLATION. 

The  Territorial  legislature  has  not  been  in  session  since  the  submis- 
sion of  my  last  annual  report.  The  twenty-first  legislature  will  meet 
the  third  Monday  in  January,  1901,  and  will  be  required  to  enact  into 
law  a  revised  Code  of  the  Territorial  Statutes.  The  work  of  code 
revision  has  been  in  the  hands  of  a  commission  appointed  for  the  pur- 
pose and  authorized  by  the  twentieth  legislature. 

UNDEVELOPED  RESOURCES. 

The  undeveloped  resources  of  Arizona  in  precious  metals,  agricul- 
ture, horticulture,  grazing  and  timber,  mineral  springs,  marble  and 
building  stone,  onyx,  coal,  and  nearly  every  natural  product  known  to 
commerce,  make  the  Territory  one  of  the  wealthiest  subdivisions  of 
the  Union  and  insure  its  future  as  a  great  and  prosperous  State. 

The  agricultural  development  of  Arizona  nas  been  carried  to  a 
point  bejrond  which  much  further  progress  in  the  line  of  enlarging 
the  cultivated  area  can  not  be  achieved  without  an  increased  water 
supply. 

The  advantages  offered  by  nature — a  mild  and  almost  superlatively 
healthful  climate  and  a  soil  unexcelled  in  fertility  and  lying  in  level 
reaches  in  broad  valleys  unencumbered  by  wild  vegetation  and  there- 
fore ready  for  the  plow,  together  with  a  reader  market  for  all  ranch 
and  orchard  products — have  stimulated  settlers  in  the  work  of  reclaim- 
ing the  desert,  until  the  ultimate  unit  of  the  normal  flow  of  the  streams 
(except  the  Colorado  River)  has  been  diverted  into  irrigating  canals. 
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The  energetic,  resourceful,  and  self-reliant  spirit  which  character- 
izes the  people  of  Arizona  has  led  them  to  do  all  within  their  power 
to  promote  storage  enterprises.  Corporations  and  individuals  have 
done  a  large  amount  of  troublesome  and  expensive  preliminary  work. 
The  numerous  reservoir  sites  have  been  closely  explored,  and  many  of 
them  have  passed  under  the  searching  scrutiny  of  eminent  engineers, 
and  the  feasibility  of  proposed  reservoirs  has  been  fully  verified.  In 
a  few  cases  construction  of  some  magnitude  has  been  accomplished, 
but  the  work  has  been  suspended  while  efforts  are  made  to  enlist  addi- 
tional capital. 

Liberal  laws  have  been  enacted  governing  the  appropriation  of  the 
flood  waters  and  their  conveyance  through  natural  cnannels  of  the 
streams  to  the  points  of  diversion.  The  work  of  educating  the  invest- 
ing public  as  to  the  merits  of  storage  enterprises  has  been  carried  on 
with  patience  and  vigor,  and  with  the  return  of  prosperity  to  the 
whole  country  there  have  been  encouraging  indications  within  the  past 
few  months  that  Eastern  capital  is  at  last  awakening  to  the  value  of 
Arizona  reservoir  securities.  I  have  no  doubt  that  final  arrangements 
for  the  necessary  capital  for  some  of  the  best-known  projects  will  be 
completed  before  another  year. 

THE  ARID  LANDS. 

I  believe  if  the  arid  public  lands  were  ceded  to  the  States  and  Terri- 
tories in  which  they  are  situated  that  they  would  promptly  be  reclaimed 
and  developed.  I  think  if  Arizona  owned  the  untitlea  lands  within  the 
Territory  such  disposition  could  be  made  of  a  portion  of  them  as  would 
bring  about  the  early  construction  of  a  complete  and  thorough  water- 
storage  and  irrigation  system.  Moreover,  the  intelligence,  patriotism, 
and  public  spirit  of  the  people  provide  an  unquestionable  guaranty 
that  the  lands  would  be  controlled  and  disposed  of  as  a  sacr^  public 
trust  and  in  a  manner  thoroughly  protective  of  all  public  and  private 
interests.  With  the  intelligent  use  of  the  rich  endowment  which  the 
ownership  of  the  lands  would  bestow,  all  desirable  water-storage  and 
irrigation  systems  could  be  provided  without  the  creation  of  burden- 
some bonded  indebtedness.  If  the  lands  were  owned  by  the  Territory 
the  grazing  lands  could  be  leased  in  such  a  manner  as  to  protect  both 
sheep  and  cattle  within  the  proper  boundaries  and  at  the  same  time 
provide  a  considerable  revenue  for  the  public  treasury. 

FEDERAL  AID. 

I  am  eamestlv  in  favor  of  Federal  aid  for  meritorious  water-storage 
enterprises,  and  J  beMeve  it  to  be  the  duty  of  the  Government  to  con- 
struct reservoirs  or  aid  by  appropriation  their  construction  in  specific- 
ally favorable  places.  A  reservoir  site  situated  on  the  Gila  River,  near 
San  Carlos  Indian  Reservation,  is  acknowledged  by  all  who  have  exam- 
ined it  oflScially  and  otherwise  to  be  especially  well  adapted  for  the 
purpose  of  water  storage.  Engineers  of  the  Government,  after  exhaust- 
ive examinations,  have  reported  favorably  upon  it.  The  direct  finan- 
cial interests  of  the  Government  are  affected;  for  if  water  is  stored  and 
furnished  to  the  Indians  it  will  not  be  necessary  to  appropriate  large 
sums  annually  for  their  support,  and  in  this  case  much  or  the  public 
domain  could  be  reclaimed  and  occupied  by  white  settlers.  I  earnestly 
recommend  the  construction  of  the  so-called  San  Carlos  dam,  and  a 
suitable  appropriation  by  Congress  therefor. 
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WHIPPLE   BARRACKS. 

The  people  of  Arizona  are  gratified  to  learn  that  the  Secretary  of 
War  has  determined  to  order  the  reconstruction  and  reoccupation  of 
the  famous  and  historical  post  of  Whipple  Barracks  as  soon  as  troops 
are  available  for  the  purpose.  Healthfully  situated,  overlooking  tne 
growing  city  of  Prescott,  with  quick  railroad  communication  to  the 
north,  south,  east,  and  west,  and  so  located  that  it  is  the  only  garrison 
between  the  line  of  posts  on  the  eastern  border  of  the  Territory  and 
the  Pacific  coast,  Whipple  Barmcks  should  be  maintained  as  one  of  the 
important  military  posts  of  the  West.  It  is  especially  well  situated  to 
control  local  disturbances,  should  any  occur,  being  near  the  center  of 
population  in  the  Territory  and  within  easy  reach  of  the  great  minine 
camps  and  railroad  lines,  where  large  forces  of  men  are  employed,  and 
its  restoration  and  retention  will  insure  security  to  life  and  property 
and  establish  confidence  that  law  and  order  will  at  all  times  be  upheld 

The  post  can  be  maintained  with  exceptional  economy  on  account  of 
cheap  supplies  obtainable  from  the  Salt  River  Valley.  New  water- 
works and  a  system  of  sewerage  are  being  constructed  by  the  city  of 
Prescott  which  can  be  made  available  by  the  post.  The  sanitary 
advantages  of  this  location  can  not  be  excelled  in  the  country\ 

STATEHOOD. 

I  renew  with  all  possible  earnestness  the  ar^ments  I  have  hereto- 
fore urged  in  favor  of  the  admission  of  Arizona  as  a  State.  The 
progress  of  the  Territory  in  population,  wealth,  and  the  development 
of  material  resources  has  been  remarkable.  The  rapidity  with  which 
Arizona  has  developed  from  a  primitive  frontier  region  into  one  of  the 
most  progressive,  enlightened,  and  law-abiding  communities  of  the 
Union  is  without  parallel. 

The  spirit  of  fairness  so  prominent  in  our  national  character  would 
not  longer  permit  Arizona  to  suffer  the  wrongs  of  Territorial  vassalage 
if  the  Territory  and  its  people  were  properly  understood  and  appre- 
ciated. 

Arizona  has  over  100,000  people  and  one  hundred  millions  of  taxa- 
ble wealth  if  it  were  all  assessea. 

Every  argument  and  principle  which  should  in  justice  and  right  be 
considered  m  connection  witn  the  admission  of  the  Territories  rest 
simply  upon  their  ability  to  maintain  themselves  as  States  and  the 
desire  of  a  majority  of  their  people  for  self-government.  No  law, 
precedent,  nor  construction  of  law  can  be  found  to  the  contrary,  and 
while  no  specific  regulations  exist  for  the  guidance  of  Congress  in 
the  admission  of  States,  the  law  as  recognizedl)y  eustom  and  precedent 
has  become  a  fundamental  part  of  our  national  policy,  that  whenever 
the  people  of  a  Territory  of  this  Union  express  the  desire  for  self- 
government  and  can  furnish  satisfactory  proof  of  their  competencv  in 
population  and  wealth,  it  is  not  only  their  right  to  be  aomitted  to 
statehood,  but  it  is  clearly  the  duty  oi  Congress  to  admit  them.  This 
is  conceded  by  all  of  the  authorities  on  constitutional  law  and  prece- 
dent, and  any  other  view  is  repugnant  to  the  very  inspiration  and 
patriotism  of  the  Republic. 

Both  of  the  great  political  parties  have  specifically  declared  in  their 

flatf orms  in  favor  of  the  admission  of  the  remaining  Territories,  and 
have  faith  that  the  administration  now  so  wisely  controUiirg  and 
directing  national  affairs  will,  without  further  delay,  grant  our  prayer 
for  self-government. 
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RECOMMENDATIONS    FOR  CONGRESSIONAL    LEGISLATION  AND  ACTION   OF 
THE  INTERIOR   DEPARTBIENT. 

(1)  That  Arizona  be  admitted  into  the  Union  as  a  State. 

(2)  That  all  the  public  lands  within  the  Territory  be  ceded  to  the 
State  of  Arizona  at  the  time  of  admission. 

(3)  That  Congress  aid  by  liberal  appropriations  the  construction  of 
storage  reservoirs  within  the  Territory  and  particularly  the  construc- 
tion of  a  dam  at  San  Carlos  on  the  Gila. 

(4)  That  allpublic  lands  within  the  Territory  be  surveyed. 

(5)  That  a  Grovernment  assay  office  and  branch  mint  be  established 
within  the  Territory. 

(6)  That  a  suitable  appropriation  be  made  for  artesian-well  explora- 
tions in  Arizona. 

(7)  That  a  commission  be  appointed  for  ethnological  and  archaeolog- 
ical research  within  the  Territory  and  that  a  suitable  appropriation 
be  made  by  Congress  therefor. 

(S)  That  a  fifth  judicial  district  be  created. 

(9)  That  salaries  of  Federal  judges  of  the  Territory  be  increased. 

(10)  That  appropriation  be  made  by  Congress  to  pay  the  governors 
and  secretaries  of  Territories  the  salaries  allowed  them  by  law. 

Respectfully  submitted. 

N.  O.  Murphy,  Governor. 
Hon.  E.  A.  Hitchcock, 

Secretary  of  the  Interior, 


OFFICIAL  ROSTER. 

EXBCCTIVK  DEPARTMENT. 

Grovemor  (appointed  by  the  President),  Nathan  O.  Murphy,  Phoenix;  private 
secretary  to  tne  governor  and  Spanish  interpreter  and  translator,  Sims  Ely, 
Phoenix;  secretary  of  the  Territory  (appointed  by  the  President),  Charles  H. 
Akere,  Phoenix;  assistant  secretary  of  the  Territory,  Harry  R.  Tritle,  Phoenix; 
Territorial  treasurer,  Thomas  W.  Pemberton,  Phoenix;  Territorial  auditor,  George 
W.  Vickers,  Phoenix;  attorney-general,  Charles  F.  Ainsworth,  Phoenix;  superin- 
tendent of  public  instruction,  K.  L.  Long,  Phoenix;  adjutant-general,  H.  F.  Rob- 
inson, Phoenix. 

BOARD  OF  CONTROL. 

Governor  N.  O.  Murphy,  chairman;  George  W.  Vickers,  auditor;  Ephraim  J. 
Bennitt,  citizen  member;  Frank  D.  Lane,  clerk. 

JUDICIARY  DEPARTMENT. 

Supreme  court  (appointed  by  the  President):  Chief  justice,  Webster  Street, 
Phoenix;  associate  justices,  George  R.  Davis,  Tucson;  Fletcher  M.  Doan,  Florence; 
R.  E.  Sloan,  Prescott;  clerk,  Thomas  A.  Grindell. 

District  court,  first  judicial  district  (comprising  the  counties  of  Pima,  Cochise,  and 
Santa  Cruz):  Judge,  George  R.  Davis,  Tucson;  clerks,  Clinton  D.  Hoover,  Tucson; 
A.  H.  Emanuel,  Tombstone;  Samuel  F.  Noon,  Noeales;  commissioners,  William  H. 
Culver,  Tucson;  Frank  J.  Duffy,  Nogales;  A.  H.  Emanuel,  Tombstone. 

District  court,  second  judicial  district  (comprising  the  counties  of  Piual,  Gila,  and 
Graham):  Judge,  Fletcher  M.  Doan,  Florence;  clerks,  Daniel  C.  Stevens,  Florence; 
Frank  Dysart,  oolomonville;  Charles  T.  Martin,  Globe. 

District  court,  third  judicial  district  (comprising  the  counties  of  Maricopa  and 
Yuma):  Judge,  Webster  Street,  Phoenix;  clerks,  W.  C.  Foster,  Phoenix,  Maricopa 
County;  W.  H.  Brinley,  Yuma,  Yuma  County;  commissioners,  C.  W.  Johnstone, 
Phoenix;  W.  H.  Brinley,  Yuma. 

District  court,  fourth  judicial  district  (comprising  the  counties  of  Yavapai,  Mohave, 
Coconino,  Navajo,  and  ApacheJ :  Judge,  R.  E.  Sloan,  Prescott;  clerks,  J.  W.  Watts, 
Prescott,  Yavapai  Coimty;  L.  O.  Cowen,  Kingman,  Mohave  County;  Charles  Keller, 
Flagstaff,  Coconino  County;  F.  J.  Watron,  Holbrook,  Navajo  Coimty;  John  T. 
Hogue,  St  Johns,  Apache  County. 
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BOABD  OF   EQUALIZATION. 

M.  P.  Freeman,  Tucson,  first  judicial  district;  Michael  Ohl,  Bonita,  second  judicial 
district;  George  W.  Vickers,  Phoenix,  third  judicial  district;  R.  N.  fSredericks,  Pree- 
cott,  fourth  judicial  district;  clerk,  Harvey  J.  Lee,  Phoenix. 

OFFICERS  OF  THE  TBBRITORIAL  PUBLIC-SCHOOL  SYSTEM. 

Territorial  board  of  education:  N.  O.  Murphy,  governor;  R.  L.  Long,  superinteoid- 
ent  of  public  instruction;  Thomas  W.  Pemberton,  Territorial  treasurer. 

Board  of  regents.  University  of  Arizona:  Governor  N.  O.  Murphy,  ex  officio  mon- 
ber;  M.  M.  rarker,  president;  William  Herring,  chancellor,  Tucson;  Charles  R. 
Dra^e,  Tucson;  Herbert  Tenney,  Tucson;  H.  W.  Fenner,  Tucson;  R.  L.  Long,  super- 
intendent of  public  instruction,  ex  officio. 

Board  of  education  of  Territorial  normal  school:  R.  L.  Long,  superintendent  of 
public  instruction;  Thomas  W.  Pemberton,  Territorial  treasurer;  James  H.  McClin- 
tock.  Phoenix;  A.  A.  Button,  Flagstaff;  T.  £.  Pollock,  Flagstaff. 

SUPERINTENDENT  TBERITOEIAL  PRISON. 

Herbert  Brown,  Yuma. 

SUPERINTENDENT  TERRITORIAL  INSANE  ASYLUM. 

Dr.  J.  Miller,  Phoenix. 

LIVE-STOCK   SANITARY  COMMISSION. 

W.  C.  Barnes,  Holbrook,  chairman;  A.  C.  McQueen,  Mesa;  W.  F.  Nichols,  WiU- 
cox. 

TERRITORIAL  VETERINARIAN. 

Dr.  J.  C.  Norton,  Phoenix. 

FISH  AND  GAME  COMMISSIONERS. 

J.  L.  V.  Thomas,  Flagstaff;  John  McCarty,  J.  K.  Day. 

UNITED  STATES  DISTRICT  ATTORNEY. 

R.  £.  Morrison,  Prescott;  assistant  United  States  attorney,  Thomas  D.  Bennett,. 
Phoenix. 

UNITED  OTATEB  MARSHAL. 

William  M.  Griffith,  Tucson. 

UNFTBD  STATES  INTERNAL  REVENUE  COLLECTOR  FOR  NEW  MEXICO   AND  ARIZONA. 

A.  L.  Morrison,  Santa  Fe,  N.  Mex. ;  chief  deputy,  first  division,  S.  M.  Cullom. 

UNITED  STATES  INTERNAL  REVENUE  COLLECTOR  OF  CUOTOMS. 

W.  M.  Hoey,  Nogales. 

UNITED  STATES  LAND  OFFICE,  PRESCOTT. 

F.  A.  Tritle,  register;  J.  C.  Martin,  receiver. 

UNITED  STATES  LAND  OFFICE,  TUCSON. 

M.  W.  Moore,  register;  J.  H.  Bauman,  receiver. 

UNITED  STATES  SURVEYOR-GENERAL. 

George  Christ,  Tucson. 

DELEGATE  TO  C0NGRBB8. 

J.  F.  Wilson,  Prescott. 

BOARD  OF  REGI&TRATION  IN  DENTISTRY. 

F.  C.  Devendorf,  Tucson;  A.  A.  Doherty,  Nogales;  E.  C.  Hyde,  Phoenix;  H.  J. 
Jessop,  Phoenix;  A.  P.  Preston,  Globe. 

BOARD  OF  MEDICAL  EXAMINERS. 

Winfred  Wylie  (regular  school).  Phoenix;  D.  M.  Purman*(regular  school),  Phoe- 
nix; George  Goodfellow  (regular  school),  Tucson;  W.  L.  WocSruff  (homeopathic 
school).  Phoenix;  C.  W.  Woods  (eclectic  school),  Jerome. 

CAPITOL  GROUNDS  AND  BUILDING  COMBOSSION. 

E.  B.  Gage,  Prescott;  Walter  Talbot,  Phoenix;  Frank  H.  Parker,  Phoeniz« 
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REPORT 

OF  THE 

aOVERNOR  OF  ARIZONA. 


Executive  Department  op  Arizona, 

PhoeniXy  Ariz.,  September  15,  1901. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  affairs, 
development,  and  resources  of  Arizona  for  the  year  ended  June  30, 1901 : 

The  Territory  has  been  very  prosperous  during  the  year.  Bounti- 
ful rains  have  made  agriculture,  horticulture,  and  grazing  especially 
profitable;  and  mining,  manufacturing,  and  every  material  industry 
have  progressed  in  a  remarkable  degree. 

The  wealth  of  the  Territory  is  rapidly  growing.  The  assessed  valu- 
ation of  property  has  increased  nearly  $6,000, OCK)  since  my  last  report 
was  rendered.  Our  population  has  increased  104  per  cent  in  a  decade, 
and  the  evidences  herein  submitted  should  be  convincing  as  to  the 
qualifications  of  Arizona  for  self-government. 

POPULATION. 

According  to  the  national  census  of  1900  the  population  of  Arizona 
was  122,212.    Recently  the  statistics  have  been  furnished  in  detail. 

There  was  a  total  white  population  of  92,903.  Of  this  number,  55,230 
were  males  and  37,673  were  females. 

The  total  number  of  Indians  was  26,480,  a  decrease  of  1,989  from 
the  number  found  in  the  census  of  1890. 

There  were  1,848  negroes,  of  whom  1,363  were  males  and  485  females. 

There  were  1,419  Chinese,  of  which  number  there  were  only  32 
females. 

The  Japanese  numbered  264,  including  17  females. 

Of  the  white  population,  70,508  were  native  born  and  22,395  foreign 
bom.  In  the  returns  so  far  received  the  foreign-born  citizens  are  not 
segregated  as  to  nativity,  and  it  is  impossible,  therefore,  to  give  with 
exactness  the  preponderating  nationalities.  It  is  quite  certain,  how- 
ever, that  the  assumption  generally  held  in  the  East  that  our  foreign- 
bom  population  is  mostly  Mexican  is  an  error.  All  tlie  important 
mining  districts  contain  a  large  number  of  Irish  and  Cornish  miners, 
with  a  respectable  representation  from  Sweden,  Germany,  and  Italy. 
I  doubt  whether  our  Mexican  citizens  comprise  one-half  of  our  so-called 
foreign  population. 
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A  number  of  localities  in  the  Territory  have  expressed  dissatisfac- 
tion with  the  census  returns;  but,  undoubtedly,  the  greatest  injustice 
was  done  to  the  city  of  Phoenix,  the  capital,  in  fixing  its  population 
at  5,544  only.  As  explained  in  my  report  of  last  year,  the  discrepancy 
between  the  census  figures  and  the  actual  population  was  undoubt- 
edly due  to  a  great  extent  to  the  fact  that  the  enumeration  was  made 
in  the  summer,  when  a  large  proportion  of  the  jwpulation  was  at  the 
seashore  and  other  summer  resorts,  and  some  of  the  shortage  was, 
doubtless,  on  account  of  careless  work  of  the  enumerators.  For  the 
city  election  in  May,  1901,  the  registration  in  Phoenix  was  2,137, 
which  would  indicate  a  population  this  year  of  at  least  10,000. 

In  giving  a  list  of  the  cities  and  towns  of  the  Territory,  the  census 
tables  omit  the  thriving  town  of  Bisbee,  in  Cochise  County,  as  the 
place  is  not  incorporated.  The  population  of  Bisbee  is  probably  not 
less  than  5,000. 

For  a  number  of  years  the  annual  school  census  has  shown  a  yearly 
increase  of  about  10  per  cent  in  the  number  of  school  children. 

From  the  data  furnished  by  the  school  census  and  from  other 
sources  of  reliable  information,  I  am  convinced  that  the  population  of 
the  Territory  is  now  at  least  135,000. 

Below  will  be  found  the  figures  and  comments  of  the  Census  Bureau 
on  the  population  of  the  Territory. 

Arizona  was  organized  as  a  Territory  Febmary  24, 1868.  In  1860  Arizona  oon- 
stitnted  the  county  of  Arizona,  in  the  Territory  of  New  Mexico,  and  had  a  popu- 
lation of  6,483.  Table  1  shows  the  population  of  Arizona  at  each  census  from 
1870  to  1900,  indnsive,  together  with  the  increase  by  number  and  per  cent  during 
each  decade. 

Table  1, ^Population  of  Arizona,  1870  to  i9oo. 


Cenans  years. 

PopoUtion. 

Increase. 

Namber. 

Percent. 

IMO 

128,212 
60.620 
40,440 

0,058 

83.502 
10.180 
30,782 

104.9 

1800 

47.4 

iseo 

818.7 

1870 

\ 

The  population  of  the  Territory  in  1900  is  123,212  as  compared  with  a  population 
in  1890  ot  59,620.  Tliis  shows  an  increase  durluK  the  decade  of  62,592,  or  104.9  per 
cent.  This  large  increase  is  due  in  part  to  the  fact  that  there  were  28,469  Indians 
and  154  other  persons,  or  a  total  of  28.628  persons,  on  Indian  reservations,  eta, 
in  Arizona  who  were  specially  enumerated  in  1890  under  the  provisions  of  the 
census  act,  but  were  not  included  in  the  ^neral  population  of  the  Territory  at 
that  census.  The  population  of  the  Territory  in  1870  was  9,658,  and  during  the 
ten  years  from  1870  to  1880  it  increased  80,782,  or  318.7  per  cent,  giving  a  popula- 
tion in  1880  of  40,440.  The  population  in  1890,  as  stated  in  the  report  for  that 
census,  was  59,620,  representing  an  increase  during  the  decade  of  19,180,  or  47.4 
percent. 

The  population  of  Arizona  in  1900  is  more  than  twelve  times  as  large  a.s  the 
population  given  for  1870,  the  first  census  taken  after  its  organization  as  a  Terri- 
tory in  1868. 

The  total  land  sturface  of  Arizona  is  approximately  112,920  square  miles,  the 
average  number  of  persons  to  the  square  mile  at  the  censuses  of  1890  and  1900 
being  as  follows:  1890,  0.5;  1900,  1. 

Table  2  shows  the  population  of  Arizona  hv  counties  at  each  census  from  1870 
to  1900.  inclusive,  while  Table  3,  which  immediately  follows,  shows  for  each  county 
the  increase  by  namber  and  per  cent  during  the  ten  years  from  1890  to  1900. 
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TabIoE  2. — Population  of  Arizona,  by  countieSj  1860  to  1900, 


Countlee. 

1900. 

1890. 

1880. 

1870. 

1860. 

The  Territory.* 

122,212 

59,620 

40,440 

9.668 

»6,682 

Apache*  

8.452 
9,251 
5,844 

•4284 
•14,162 

21,352 
8,443 

•8,817 

14,689 
6,884 
4,545 

13,799 
4,145 
8,065 

4,281 
6,088 

5,283 

Cochiae* 

Ooconiiio^  .... .............. ..-.-- 

OUa» 

2,021 
6,670 
10.966 
1,444 

OrfthADi ' 

Maricopa* 

5,689 
1.190 

Mohave 

179 

Navaio* 

Pima*    

12.673 
4,261 

17,006 
3,044 

6,716 

Pinal* 

Santa  Cruz** 

Yavapai^ 

8,685 
2,671 

6,018 
8,216 

2,142 
1,621 

Ynma 

Ban  Carlott  Indian  Rmfervation '  * 

>  Then  the  county  of  Arizona,  in  the  Territory  of  New  Mexico. 

*  Parts  taken  to  form  Graham  in  1881  and  Nayajo  in  1896. 

*  Orguiized  from  part  of  Pima  In  1881. 

<  Cooonino  organized  from  part  of  Yavapai  in  1891. 

*  Gila  organized  from  parts  of  Maricopa  and  Pinal  in  1881. 
^Bxclnsive  of  population  of  San  Carlos  Indian  Heservation. 
'  Organized  from  parts  of  Apache  and  Pima  in  .188I. 

*  Organized  from  part  of  Apache  in  1895. 

*  Parts  taken  to  form  Cochlise  and  Graham  in  1881  and  Santa  Cruz  in  1899. 
*•  Organized  from  part  of  Pima  in  1899. 

"  In  Gila,  Ghtiham,  and  Navajo  counties,  but  the  population  in  each  county  was  not  separately 
returned. 

Table  8.— /ncrecwc  in  popuUit^x)n  of  Arizona,  by  counties^  1890  to  1900, 


Counties. 

Increase. 

Counties. 

Increase, 

Number. 

Per  cent. 

Number. 

Percent. 

The  Territory.-.--.-.. 

62,592 

104.9 

,  Navajo   

8,717 
2,016 
2,683 
4,645 
5,114 
1,474 

8,065 

1  pinia 

15  9 

Apache 

4,171 
2,313 
5,344 
2248 
8,492 
10,866 
1,999 

97.4 
83.8 

*"'*U6."9" 
149.7 
94.3 
188.4 

1  Pinal 

61.9 

Cochise 

'  Santa  Cruz 

1  Yavapai 

58.8 

Gila 

i  Yuma        .  .         ....- 

55.1 

Graham    .  .  .  » ^ . 

San  Carlos   Indian  Reser- 
1     vation 

Maricopa 

Mohave. \ 

1 
1 

The  following  Territorial  changes  in  the  connties  of  Arizona  have  been  made 
since  1890:  Part  of  Tavapai  taken  to  form  Coconino  in  1891;  part  of  Apache  taken 
to  form  Navajo  in  1895;  and  part  of  Pima  taken  to  form  Santa  Cmz  in  1899. 

As  above  stated,  three  connties.  namely,  Coconino.  Nayajo,  and  Santa  Cmz, 
liave  been  formed  since  1890.    The  remaining  ten  connties  all  show  increases  in 

S^pnlation  since  1890,  and  some  of  them  very  Jarge  increases.  These  large 
creases  are  dne  in  certain  cases,  however,  to  the  excmsion  from  the  general  pop- 
ulation of  the  Territory  in  1890  of  Indians  and  other  persons  on  Indian  reserva- 
-tions,  etc. 

The  population  of  Arizona  can  not  be  g^ven  by  precincts  for  the  different 
connties  in  1900,  as  it  is  not  separately  returned.  Table  4  shows  the  population  of 
Arizona  by  cities,  towns,  and  Indian  reservations,  so  far  as  it  was  separately 
returned  at  the  censuses  of  1890  and  1900. 
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Table  4. — Population  of  Arizona^  by  minor  civil  divisions,  1890  and  1900. 


Minor  civil  divisions. 


1900.       189a 


Apache  County  * 


Fort  Apache  Indian  Reservation  (part  of) 

Total  for  Fort  Apache  Indian  Reservation  in  Apache,  Gila,  and  Navajo 
counties 


Navajo  Indian  Reservation  (part  of) 
Total  for  that  part  of  NavaJ    ' 
Navajo  ooonties,  Arisona 


'otal  for  that  part  of  Navajo  Indian  RcMservaticai  in  Apabhe,  Coconino,  and 


Cochise  County 

Tombstone,  city 

Coconino  County  * 

Flafrstaff,town 

Hualapai  Indian  Reservation  (part  of) 

Total  for  Hualapai  Indian  Reservation,  In  Coconino  and  Mohave  counties. . . 
NavaJo  Indian  Reservation  (part  of) 

[For  total  of  that  part  of  Navajo  Indian  Reservation  in  Arizona,  see  Apache 
Ounty.] 
Supai  Indian  Reservation  (part  of) 

Total  for  6ui)ai  Indian  Reservation,  in  Coconino  and  Mohave  counties 


GIlaC3ounty». 


Globe,  town 

Fort  Apache  Indian  Reservation  (part  of) . 
[For  total  see  Apache  County.] 


Graham  County  * . 


Pima,  town 

Solomonsville,  dty . 
Thatcher,  town 


Maricopa  CTounty . 


Mesa,  town 

Phoenix,  city 

Wardl 1.668 

Ward2 1,748 

Wards 1,847 

Ward  4 881 


Tempo,  town. 
GUaBen" 


end  Indian  Reservation 

Gila  River  Indian  Reservation  (part  of ) 

Total  for  Gila  River  Indian  Reservation  in  Maricopa  and  Pinal  oountieB . .. 
Salt  River  Indian  Reservation 


Mohave  County . 


Chloride,  town 

Hualapai  Indian  Reservation  (part  of) . 

[For  total  see  Coconino  Cfounty.j 
Supai  Indian  Reservation  (part  of ) 

[For  total  see  Ckxx>nino  County.] 


Navajo  County  * 


Winslow,  town 

Fort  Apache  Indian  Reservation  (part  of) 

(For  total  see  Apache  County.] 

Moqui  Indian  Reservation 

Navaho  Indian  Reservation  (pu^of) 

[For  total  of  that  part  of  Navaho  Indian  Reservation  in  Arizona  see  Apaohe 
County.] 


Pima  County*  . 


Tucson,  city 

Nomadic  Indians 

San  Xavler  Indian  Reservation. 


8,458 


4,281 


800 

1.786 
5.196 

6.257 

9.251 

6,938 

646 

1.875 

5.844 

i,2n 

14 
635 
709 

280 
286 

968 

4.264 

2.oa 

1,496 
780 

80S 

14,168 

6.670 

521 
689 
644 

780 
287 
820 

21,862 

10.986 

722 
5,544 

802 

287 

1,454 

2.954 

1,666 

""8,"i» 

3,443 

1.4i4 

466 
621 

16 

8.817 

1,806 
796 

8,807 
412 

asg 

14,689 

12.678 

7,681 
565 
978 

5,UO 

1  Part  taken  to  form  Navajo  CTonntv  in  ^806. 

«  Organized  from  part  of  Yavapai  CJounty  In  1891. 

*  Exclusive  of  part  of  San  Carlos  Indian  Reservation. 

*  Organized  from  part  of  Apache  County  in  1805;  exclusive  of  part  of  San  Carlos  Indian 
Reservation. 

»  Part  of  Pima  County  taken  to  form  Santa  Cruz  County  in  1899. 
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Table  4. — Poptdation  of  Arizona,  by  minor  civil  divisions^  1890  and  i5^— Cont'd, 


Minor  dvil  divisions. 


1900.       1890. 


Pinal  Connty. 


6,884 


4,261 


Gila  River  Indian  Reservation  (part  of) . 

[For  total  see  Marico];>a  County.] 
Nomadic  Indians 


1,600 
669 


Santa  Cms  Ck>nnty  > 

Kogales,  town 

Yavapai  County  « . .  . 


Jerome,  town . 
Prescott,  city . 


4,646 


1,761 


1,194 


13,799 


1,686 


2,861 
8,560 


260 
1,769 


Yoma  Connty. 


4,146 


2,671 


Tuma^citv 

Colorado  River  Indian  Reservation  ... 

San  Carlos  Indian  Reservation  *. 


1,402 
668 

8,066 


1,778 


1  Part  of  Pima  County  taken  to  form  Santa  Cruz  County  in  1809. 
«  Part  taken  to  form  Coconino  County  in  1891. 
*  Located  in  Oila,  Oraham,  and  Navajo  counties. 

There  are  16  incorporated  cities  and  towns  in  Arizona,  for  which  the  population 
in  1900  is  separately  returned,  and  these  incorporated  places  are  presented  in 
Table  5  in  alphabetical  order,  being  abstracted  from  Table  4,  in  which  they  are 
presented  in  detail  under  the  counties  in  which  they  are  seyerally  situated. 

Table  5. — Population  of  the  incorporated  cities  and  towns  of  Arizona,  1890  and 

1900. 


Cities  and  towns. 


Chloride,  town . 
Flaccstafr,  town. 

Globe,  town 

Jerome,  town... 

Mesa,  town 

Nogales,  town. . 
Phoenix,  city... 
Pima,  town 


Population. 


1900.       1800. 


466 
1,271 
1,496 
2,861 

722 
1,761 
6,644 

621 


808 
260 


1,194 

3,152 

760 


Cities  and  towns. 


Presoott,  city 

Solomons  ville,  city. 

Tempe,  town 

Thatcher,  town 

Tombstone,  city 

Tucson,  city 

Winslow,  town 

Tuma,  city 


Population. 


1900.       1890. 


8,669 


644 

646 

7,681 

1,806 

1,402 


1,760 


320 
1,876 
6,160 

868 
1,778 


Of  the  above-named  16  incorporated  places  there  are  only  4  that  have  a  popula- 
tion in  1900  of  more  than  2,000,  namely:  Tucson,  city,  with  7,581;  Phoenix,  city, 
with  5,544;  Prescott,  dty,  with  8,559,  and  Jerome,  town,  with  2,861  inhabitants. 

Table  6. — Native  and  foreign  bom  and  white  and  colored  population,  dassifled 

by  sex,  by  counties,  1900, 


Counties. 


Native  bom. 


Males.  Female& 


Foreign  bom. 


Males.  Females. 


Native  white- 
native  parents. 


Males.  Females. 


Native  white- 
foreign  iMirents. 


Males.  Females. 


Arizona 

Apache 

Cochise 

Coconino 

crtu J. 

Oraham 

SfATlcopa 

Mohave 

Navaio 

Pima. 

Pinal 

Santa  Crujs 

Yavapai 

Yoma 

Ban  Carlos  Indian  Beser 
Tation ................... 


66,803 


42.806 


15,900 


8,881 


36,681 


18.199 


U.410 


11,268 


4.211 
4,078 
2,961 
2,419 
5,696 
d,897 
1,806 
4.681 
5,470 
3,692 
1,290 
6,921 
1,982 

1,492 


3, 896 
2.440 
1,768 
1,698 
4,482 
8,228 
1,225 
3,896 
4,801 
2.785 
1,097 


1,291 
1,568 


108 
1,838 

651 

622 
2,612 
1.770 

328 

210 
2,411 

941 
1,164 
2,588 

664 


57 

900 

164 

289 

1,870 

1,062 

67 

92 

2,007 

511 

994 

610 


1,188 
2,409 
1,684 
1,546 
3,716 
5,478 

740 
1,818 
1,782 

822 

506 
4,528 

908 


987 
1,823 

882 

940 
2,905 
4,704 

892 
1,019 
1,286 

601 

869 
2,422 

518 


1,410 
565 
518 

1,907 

2,198 
335 
400 

2,388 
882 
768 

2,158 
655 


196 

1,060 

308 

829 

1,545 

1,966 

176 

366 

2,290 

788 

726 

1.078 

471 
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Table  Q,— Native  and  foreign  bom  and  white  and  colored  population^  damfiei 
by  sex,  by  counties,  ii'/^O— Continued. 


Connties. 

Foreign  white. 

Total  colored.* 

Negra« 

Males. 

Females. 

Males. 

Females. 

Males. 

Femslea. 

Arizona 

14.189 

8,206 

16,665 

18,468 

1,868 

4tt 

ApAohe 

oKhiS^    

102 

1,788 

472 

576 

2,476 

i,m 

196 
154 

1.124 

2,165 

588 

3 

57 

898 

168 

284 

1,^68 

1,060 

£ 
90 

1,945 

500 

994 
506 
262 

2,831 
869 
861 
402 
211 

1,874 
863 

f;SS 

668 
455 

1,475 

2,711 

89 

584 

429 

84 

1,568 

668 

2,518 

1.847 

1,512 

197 

808 
1,551 

1 
288 
82 
28 
88 
116 

m 

270 
77 

962 
9 
72 
19 

1 
87 

CJooonlno.--. 

tl 

OilH 

10 

Qraham 

10 

91 

Mobave 

76 

Nayajo 

56 

Pirn?..; :..::.:::.:::::::::::.::: 

Pinal 

Bant*  Cms -. .  .    .    .. 

41 
56 
1 

Yavapai 

Ynma 

Ban  Carloe  Indian  Reservation 

n 
t 

1 

1  Persons  of  negro  descent,  Chinese,  Japanese,  and 
'Includes  all  persons  of  negro  descent. 


TAXABLE  PROPERTY. 


The  total  assessed  valuation  of  the  taxable  property  in  the  Terri- 
tory as  ascertained  by  the  Territorial  board  of  equalization  at  its 
annual  meeting  in  August,  1901,  was  $38,853,831.37.  The  net  increase 
for  the  year  was  $5,071,365.38,  and  a  large  proportion  of  this  sum  was 
accounted  for  by  the  increased  valuation  of  mines,  especially  in 
Cochise  County.  Increased  value  of  other  property  included:  Land 
and  improvements,  $471,770.71 ;  town  and  city  lots  and  improvements, 
$686,114.53;  railroads,  $440,769.65;  horses,  mules  and  asses,  and  goats, 
$41,474.  Decreased  valuations  were  found  in  cattle  to  the  extent  of 
$454,254.35;  sheep,  $76,051,  and  swine,  $2,009.25.  The  decreases  in 
cattle  and  sheep  were  caused  by  heavy  shipments  from  the  Territory 
during  the  year  on  account  of  exceptionally  good  markets  for  live 
stock  and  on  account  of  the  unsatisfactory  condition  in  which  the 
ranges  had  been  left  by  the  prolonged  drought. 

The  board  of  equalization  is  compelled  to  base  its  conclusions  on 
the  returns  from  the  several  counties.  There  has  been  no  such  change 
in  the  method  of  assessing  property  as  would  yield  results  substantially 
different  from  those  of  former  years.  In  previous  reports  I  have 
explained  that  a  great  quantity  of  property  escapes  taxation  alto- 
gether, and  that  too  often  assessments  are  made  upon  merely  nominal 
valuations,  the  consequence  being  that  the  tax  rate  apparently  is  high. 
With  an  earnest  hoi)e  that  a  reform  could  be  achieved,  I  said  to  the 
Twenty-first  legislative  assembly: 

It  is  very  important  that  yon  improve  the  present  system  for  the  assessment  and 
collection  of  taxes,  so  that  the  revenue  of  the  Territory  may  be  sufficient  for  the 
needs  of  government  and  to  better  protect  and  maintain  the  public  credit  All 
property  subject  by  law  to  taxation  should  be  assessed.  I  contend  that  if  all  the 
property  in  the  Territory  subject  to  taxation  were  assessed  at  a  proper  valuatioa. 
the  people  who  now  bear  the  burdens  of  government— which  are  unequally  dis- 
tribntea— would  pay  lees  than  they  do  under  present  conditions.  Some  kinds  of 
property  are  specifically  exempt  by  law,  and  whether  or  not  the  policy  which 
authorized  the  exemption  was  wise,  the  law  and  the  contract  are  none  the  less 
binding  upon  the  Territory  and  must  be  accepted.  But  a  comparatively  small 
proportion  of  the  personal  property  in  the  Territory  is  taxed.  Under  our  system 
money,  securities,  jewelry,  valuable  household  furniture,  and  a  large  amount  of 
personal  property  of  every  nature  and  description  escape  taxation  alto^ther.  To 
accuse  an  honorable  citizen  of  perjury  who  does  not  pay  taxes  upon  his  personal 
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I)roperty  wonld  be  extremely  harsh,  bat  a  large  majority  of  our  citizenA  are  unanes- 
tionably  guilty  of  opnscrnctive  perjtiry — not  inteiitionally  so,  bnt  when  a  blank 
statement  is  handed  to  them  bj  an  assessor  upon  which  to  list  their  taxable  proi>- 
erty,  and  at  the  bottom  of  which  is  an  oath  which  they  must  sign,  they  are  guil^ 
of  constmctive  perinry  if  they  do  not  list  all  their  taxable  property.  The  small 
real-eetate  own^r,  the  farmer,  the  ffrazer  with  a  small  band  of  cattle  or  sheep  can 
not  escape.  Thev  most  pay,  and  frequently  upon  greater  values  than  their  prop- 
erty will  sell  for,  out  the  wealthy  cattle  or  sheep  owners^  with  large  droves  grazing 
upon  untaxed  public  domain,  do  not  always  return  to  the  assessor  all  of  their 
property.  The  great  corporations  and  the  wealthy  mine  owners  too  often  evade 
bearing  their  just  proportion  of  the  cost  of  maintaining  the  government  which 
protects  them.  Simple  justice,  nothing  more,  demands  the  equitable  apportion- 
ment of  taxes. 

If  railroads  increase  in  value,  if  their  traffic  becomes  greater  and  their  earnings 
larger,  if  their  stock  is  valued  higher  upon  the  stock  exchange,  based  uron  legiti- 
mate profits,  then  there  is  no  good  reason  why  their  valuation  for  the  purposes  of 
taxation  should  not  be  raised.  It  will  not  be  contended  that  these  values  are  sta- 
tionary. Railroads,  however,  in  some  instances  very  justly  contend  that,  although 
the  valuation  per  mile  is  low  in  Arizona,  the  rate  of  taxation  is  so  high  that  they 
in  reality  pay  more  taxes  here  than  they  do  in  States  where  the  valuation  is  higher 
and  the  rate  lower.  This  contention  would  be  removed  if  a  fuller  assessment  of 
property  were  had  throughout  the  Territory,  as  the  rate  would  be  correspondingly 
lowered. 

Either  the  profits  of  mines  or  a  proper  value  upon  dividend-paying  mines  should 
also  be  assessed.  There  can  be  no  possible  justification  for  permitting  great  pro- 
ducing mines  to  escape  contributing  to  the  revenues  of  the  Territory.  It  is  fre- 
quently stated  that  mines  worth  $100,000,000  in  Arizona,  and  which  pay  interest 
to  their  owners  on  that  amount,  do  not  pay  taxes  upon  a  valuation  for  all  their 
property,  real  and  personal,  of  $2,000,000.  This  is  wrong,  and  in  no  wav  can  the 
proposition  be  defended  that  great  riches  in  gold,  copper,  and  silver  dug  from 
Arizona  ground  and  distributed  as  dividends  m  the  East  and  in  Europe  should 
not  be  taxed  in  some  form  within  the  Territory. 

The  subject  should  be  treated  fairly  and  in  the  proper  spirit,  and  no  extreme 
nor  unreasonable  measures  adopted,  and  it  is  believed  that  if  this  class  of  property 
can  be  reached  justly,  without  resorting  to  inquisitorial  procedure,  that  the 
wealthy  mine  owners  of  the  Territory  will  see  the  justice  of  paying  a  fair  tax 
upon  their  property  or  profits.  Mining  corporations  have  oppoeed  in  every  way 
in  their  power  a  bullion  tax,  or  a  tax  upon  the  net  proceeds  of  mines,  their  main 
argument  being  that  a  law  authorizing  such  taxation,  if  effective,  would  subject 
them  to  inquiry  and  investigation  to  such  an  extent  as  to  be  unfair  and  prejudicial 
to  their  business  interests,  although  they  declare  their  entire  willingness  to  pay  a 
jnst  tax  upon  a  proper  valuation  of  their  property.  I  recommend  that  the  Terri- 
torial board  of  equalization  be  invested  with  the  power  to  assess  mines  and  to 
eqnalize  the  values  of  mining  property,  in  addition  to  the  authority  which  the 
board  now  has  to  assess  railroads.  Mines  are  now  assessed  at  a  considerable  val- 
uation in  some  of  the  counties  of  the  Territory  and  only  nominally  in  others, 
which  is  improper  discrimination. 

No  kind  of  property  should  escape  taxation,  unless  specifically  exempted  by 
law,  and  I  assert  without  fear  of  snccesef ul  contradiction  that  if  all  the  property 
in  Arizona  which  should  be  taxed  were  assessed  and  properly  valued^  the  rate  of 
taxation  would  be  lower  here  than  in  a  majority  of  the  most  prosperous  States. 

Assessors  should  be  appointed  in  first  and  second  class  counties  either  by  the 
^oTemor  or  boards  of  supervisors,  men  of  ability  and  force  of  character,  to  assess 
property.  They  should  be  g^ven  ample  time  and  li  berally  compensated— any  first- 
class  county  in  the  Territory  can  well  afford  to  pay  its  assessor  $5,000  per  annum— 
and  be  should  be  required  bylaw  to  list  and  assess  all  property  within  the  county, 
under  the  personal  supervision  of  himself  and  deputies,  and  sufficient  time  should 
be  given  for  the  purpose.  The  increased  revenues  which  would  result  from  a  fear- 
less and  honest  performance  of  official  duty  under  this  plan  would  many  times 
compensate  the  county  for  the  increase  in  the  assessor's  salary  over  what  is  paid 
now.  The  practice  of  copying  the  old  lists  and  books  year  after  year,  and  never 
actaally  assessing,  is  reprehensible.  There  are  many  reforms  necessary  in  our 
system  of  assessment  and  collection  of  taxes  and  revenue  provisions  which  should 
receive  attention  from  you,  and  I  recommend  that  you  investigate  the  matter 
thoroughly. 

But  there  was  no  new  legislation  on  the  subject. 
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In  the  following  pages  the  taxable  property  is  set  out  in  detail,  with 
a  statement  of  the  bonded  and  floating  indebtedness  of  the  Territory. 

It  will  be  noticed  that  there  is  a  wide  discrepancy  between  the  num- 
ber of  live  stock  listed  for  taxation  and  the  census  figures.  This  is 
accounted  for  by  the  fact  that  the  assessors  do  not  fully  list  the  per- 
sonal property  in  the  Territory,  and  under  the  present  system  it  is 
almost  impossible  for  them  to  do  so.  I  have  continually  recommended 
to  the  legislature  remedial  legislation  on  this  subject. 

Fined  valuation  of  property  in  each  county  in  Arizona  in  1901. 

APACHE  COUNTY. 

5,882  acres,  cultivated  land $48,106.00 

Improvements 39,880.35 

17,834  acres,  uncultivated  land 26,408.15 

856,385.57  acres,  raihroad  land 171,327.81 

418  town  and  city  lots 20,440.50 

Improvements 48  740.00 

2,218  range  horses 23,685.00 

706  work  horses 21,071.00 

441  saddle  horses ..  8,885.00 

19  staUions 815.00 

62mules 1,550.00 

140  asses 1,097.00 

6,721  range  and  stock  cattle 80,041.00 

881  milch  cows 7,620.00 

94,858  sheep 189,716.00 

881  goats 1,762.00 

95  swine 285.00 

54.48  miles  railroad,  standard  gauge 186,200.00 

All  other  property 117,385.08 

Total 939,868.28 

COCHISE  COUNTY. 

43,372  acres,  land $76,011.00 

Improvements 78,587.00 

47,000  acres  land  grants 85,000.00 

822  patented  mines 8,676,831.00 

Improvements 227,701.00 

922  town  and  city  lots 29.956.00 

Improvements 535,688.00 

1,610  range  horses 17,040.00 

906  work  horses 80,196.00 

1,212  saddle  horses 24,240.00 

188tamons 1,000.00 

209mules 5,587.00 

110  asses 588.00 

55,894  range  and  stock  cattle 558,940.00 

20  beef  cattle 800.00 

389  milch  cows 11,343.00 

138  bulls 3,155.00 

6,150  sheep 12,300.00 

311  goats 628.00 

112  swine 844.00 

200.85  miles  railroad,  standard  gauge 1,164,001.95 

AU  other  property 963,631.48 

Total ;....  7,498,407.43 
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COOONINO  COUNTY. 

28,485  acres  of  land $71,682.18 

Improvements 22,040.00 

479,164acre8of  railroad  land 95,927.84 

899,568  acres  of  land  grants 142,585.21 

1  patented  mine 1,000.00 

Improvements  on  unpatented  mines 21,585.00 

4,608  town  and  city  lots 177,819.40 

Improvements 314,620.00 

1,628  ranffe  horses 16,280.00 

1,588  work  horses 61,520.00 

703  saddle  horses 17,575.00 

8  stallions 475.00 

26mnleB 1,040.00 

87  asses 485.00 

11,235  range  and  stock  cattle 116,282.25 

285  milch  cows 5,170.00 

5bnll8  : 125.00 

127,200  sheep 254,400.00 

600  goats 1,200.00 

aOOswine 627.00 

185.66  miles  railroad,  standard  goage 296,650.00 

All  other  property , 444,571.22 

Total 2,068,010.10 

GILA  COUNTY, 

5,779  acres  of  land $17,840.00 

Improvements 8,500.00 

58  patented  mines  ., 121,075.00 

Improvements 86,495.00 

Improvements  on  unpatented  mines 10,200.00 

Town  and  city  lots 94,298.47 

Improvements 200,186.55 

1,868  range  horses 18,625.00 

1,889  work  horses 45,975.00 

8  stallions 410.00 

122mnlee 8,050.00 

258  asses 1,265.00 

82,188  range  and  stock  cattle 821,880.00 

Beef  cattle 230.00 

144  milch  cows 2,880.00 

Bulls.. 810.00 

70  sheep 140.00 

7,409  goats 14,818.00 

888  swine 1,014.00 

All  other  property 895,874.50 

Total 1,389,011.53 

ORAHAH  COUNTY. 

27,984  acres  of  cultivated  land $848,228.87 

Improvements 115,957.50 

20,802  acresof  uncultivated  land 122,684.00 

Improvements 299,764.90 

127i  patented  mines 253,266.7ft 

Improvements 112,970.00 

2,807  town  and  city  lots 80,535.00 

Improvements 217,782.00 

M4  range  horses 10,900.00 

1,146  work  horses 44,289.32 

1,850  saddle  horses 46,255.00 

9  stallions 780.00 

117  mules 8,575.00 

287  asses : 2,785.00 
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46.204  range  and  stock  cattle $463,600.00 

19  beef  cattle 275.00 

822  milch  cows 16,535.00 

121bnll8 3,390.00 

12,432  sheep 24,864.00 

5,750goats 11,500.00 

100  swine 594.25 

59  miles  railroad,  narrow  gange 184,184.45 

All  other  property 588,185.97 

Total 2.946,786.53 

MABIOOPA  COUNTY. 

379,411  acres  of  land.  $3,348,214.00 

Improvements 352,413.41 

II  patented  mines  and  improvements 6,200.00 

14,064  town  and  city  lots 2,463,889.00 

Improvements 1,504,688.00 

1,863  range  horses 30,175.00 

3,886  work  horses 101,010.00 

19  8tamoiia 1,400.00 

345  mules 6,125.00 

13  asses Oai.OO 

16,271  range  and  stock  cattle 163,310.00 

51  beef  cattle 1,020.00 

4,271  milch  cows 106,530.00 

342  bulls 5,870.00 

9,905  sheep 19,875.00 

887  goats.. 674.00 

3,067  swine 6,201.00 

97.09  miles  railroad,  standard  gauge 635,514.59 

All  other  property 834,869.00 

Total 9,578,083.00 

MOHAVB  COUNTY. 

950.44  acres  of  land $2,145.00 

Improvements..  2,065.00 

42,885.23  acres  of  raihroad  land _ 8,577.04 

III  patented  mines 99,831.60 

Improvements 77,155.00 

Improvements  on  unpatented  mines 50, 3S2 .  00 

792  town  and  city  lots 43,818.70 

Improvements 90,133.00 

753range  horses 15,060.00 

341  work  horses 13,050.00 

741  saddle  horses 35,935.00 

3  stallions 125.00 

38mules 980.00 

30  asses.          ..          __.             ..                                      .._.  100. 00 

12.205  range  and  stock  cattle  iri.."!'.!!!^[!!!![I]^.^I." 133,050.00 

120milchcows..  3,400.00 

4  bulls 100. 00 

3,828  sheep 5,656.00 

3,400  goats 4,800.00 

31  swine 63.00 

107.881  miles  railroad,  standard  gauge 269,702.50 

All  other  property 200,178.56 

1,033,807.40 

Less  widows' exemptions 10,115.00 

Total 1,022,692.40 
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NAVAJO  COUNTY. 

314,912. 09  acres  Of  land $157,456.04 

Improvements 23,924.00 

721,428. 57  acres  of  railroad  land 144,285.71 

Town  and  city  lots 107,146.00 

Improvements 227,690.00 

1,702  range  horses •  17,020.00 

444 work  horses  17,760.00 

463  saddle  horses 9,260.00 

98tallion8 450.00 

82  moles 960.00 

76  asses 880.00 

2,871  range  and  etock  cattle 34,452.00 

372  milch  cows 7,440.00 

72,510  sheep 146,020.00 

209  goats 1,045.00 

125swine 625.00 

57,155  miles  railroad,  standard  gauge 142,887.50 

All  other  property 279,384.98 

Total 1,317,186.18 

PIMA  COUNTY. 

67,665  acres  of  land $169,687.60 

Improvements 87,456.00 

17,208  acres  of  land  grants 8,60K00 

Improvements 2,000.00 

205  patented  mines 68,360.00 

improvements 6,560.00 

Impro vemen  ts  on  unpatented  mines 1 0, 700 .  00 

Town  and  city  lots 768,885.00 

Improvements 1,051,454.00 

l,85^range  horses 20,886.00 

813  work  horses 21,475.00 

788  saddle  horses 15,760.00 

29  stallions 1,185.00 

138  males 3,825.00 

24,137  range  and  stock  cattle.! '.'. 241,458.00 

280  milch  cows 5,735.00 

217  bulls 4,390.00 

4,620  sheep ...  9,240.00 

82  groats 164.00 

40  swine 120.00 

64.75  miles  railroad,  standard  gauge 455,640.86 

All  other  property 633,874.00 

Total 3,576,898.46 

PINAL  COUNTY. 

»,936  acres  of  land $864,024.00 

Improvements 93,421.00 

n  i;>atented  mines 55,000.00 

Improvements 3,000.00 

88  town  and  city  lots 40,086.00 

Improvements 62,580.00 

1,385  horses  (all  kinds) 82,135.00 

41  mules 3,525.00 

O  ASfiea  800  00 

9,017  cattle  YaU  kinds")  ^\" .']".' ".".'!^'.'.'"!".".^  227,820.00 

,600  sheep 7,200.00 

07  go&ta 410.00 

2H0wine 684.00 

0.29  miles  railroad,  standard  gauge 543,176.70 

lU  other  property ^ 849,451.19 

Total 1,782,312.89 
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SANTA   CEUZ  COUNTY. 

12,874  acres  of  land |81,e95.10 

Improvements 57,990.00 

39,782.16  acres  of  land  grants 51,687.00 

60  patented  mines 83,850.00 

Improvements 8,925.00 

Improvements  on  unpatented  mines 4,150.00 

Town  and  city  lots 171,861.00 

Improvements 219,080.00 

1,922  range  horses 19,220.00 

882  work  horses 22,050.00 

233  saddle  horses 4,660.00 

17  stallions 1,020.00 

72  mules 1,800.00 

228as8e8 1,048.00 

14,402  range  and  stock  cattle 171,415.00 

184  milch  cows 2,680.00 

142bull8 3,545.00 

68  goats 175.00 

80  swine 122.00 

52.4  miles  railroads,  standard  gauge 211,699.60 

12  Shetland  ponies 300.00 

All  other  property 351,893.85 

Total 1,414,366.55 

YAVAPAI  COUNTY. 

80,058.60  acres  of  land $177,503.17 

Improvements 95,787.00 

214,755.85  acres  of  railroad  land 42,951.07 

99,445.21  acres  of  land  grants 62,153.13 

Improvements 5,600.00 

434  patented  mines 414,745.95 

Improvements ^ 626,335.00 

Improvements  on  unpatented  mines 213,050.00 

Town  and  dty  lots 506,198.00 

Improvements 715,130.00 

3,028  range  horses 80,280.00 

1,435  work  horses 40,562.00 

1,195  saddle  horses 27,610.00 

12  stallions 530.00 

90  mules 2,440.00 

139as8ee 1,090.00 

30,580  range  and  stock  cattle 305,080.00 

458  milch  cows 9,160.00 

8  bulls 295.00 

43,763  sheep 87,596.00 

8,160  goats 16,320,00 

213  swine 671.00 

60,558  miles  railroad,  standard  gauge 151,895.00 

All  other  property 815,736.03 

Total 4,848,148.34 

YUMA  COUNTY, 

29,855.75  acres  of  land $48,700.90 

Improvements 5,040.00 

16  patented  mines 4.313.00 

Improvements 24,805.00 

Improvements  on  unpatented  mines 40,918.00 

619  town  and  city  lots 94,529.50 

Improvements 88,887.00 

151  range  horses 1,865.70 

908  work  horses 22,700.00 

62  saddle  horses 1,240,00 

8  stallions 140.00 

50mules 1,275.00 

15  asses ..  87.00 
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1,090  range  and  stock  cattle $11,686.00 

8  beef  cattle 60.00 

246  milch  cows 4,920.00 

24  bulls 470.00 

618  swine 1,841.00 

82,5  miles  railroad,  standard  gauge 580, 546. 80 

All  other  property 93,590.85 

Total 1,027,614.75 

Final  valuations  placed  on  railroads  for  the  year  1901, 


BaUroad. 


Number    Rate  per 
miles.  mile. 


Total  valu- 
ation. 


Southern  Pacific 

Arizona  and  Soutbeaatem 

Maricopa  and  Phoenix  and  Salt  River  Valley 

New  Mexico  and  Arizona 

Arizona  and  New  Mexico 

Southwestern  Railroad  of  Arizona , 

Morend  Southern .... 

Central  Arizona 

Sagrlnaw  Southern . 

Santa  Fe  Padac 

Total 


302.500 

40.2 

84.880 

87.8 

41 

22. 5 

18 

11 

18 
386.  r34 


r,086.fi2 
6,078.66 
6,014.86 
4,040.07 
8,482.66 
2,537.78 
2,300.00 
1,363.64 
833.33 
2,500.00 


$2,761. 

244, 

172, 

854, 

142, 

67, 

41, 

15. 

16, 

966, 


998.00 
358.00 
411.00 
718.00 
784.46 
100.00 
400.00 
000.00 
000.00 
835.00 


1,052.114 


4, 7n,  599. 45 


TotcU  valuations^  by  counties^  for  the  year  1901, 


CJounty. 


Valuation. 


Apache 

Cochise 

Coconino 

Gila 

C^raham 

Maricopa 

Mohave 

Navajo 

Pima 

Pinal 

Santa  Cruz 

Yavapai 

Yuma .... 

Total  valuation  for  1901 
Total  valuation  for  1900 

Net  gain  over  1900 


7.498, 
2,063, 
1,339, 
2,946, 
9,578, 
1,022, 
1.317, 
3,576, 
1,782, 
1.414, 
4,348, 
1.027, 


868.28 
407.43 
010.10 
011.52 
736.52 
(183.00 
692.40 
186.18 
893.46 
312.88 
366.55 
148.34 
614.76 


38,853,831.37 
33.782,465.99 


5,071,365.38 


Statement  of  the  aggregate  amount  of  each  otjject  of  taxation  in  the  Territory  for 

the  year  1901. 

999,781  acres  cultivated  and  nncaltivated  land $5, 004, 675. 51 

Improvements 1,277.276.06 

2,917,567  acres  land  grants  and  railroad  lands 813, 048. 31 

Improvements 7, 600. 00 

1,376  patented  mines 4,783,473.81 

Improvements 1,519,921.00 

Town  and  city  lots 4,587,966.57 

Improvements 5,271,558.55 

43,050  horses 868,680.02 

1,327  mules 35,232.00 

1,437  asses '. 9,819.00 

281,541  cattle 3,022,352.25 

877,986  sheep 755,937.00 

26,414  goats 63,490.00 

4,191  swine 13,191.25 

1,052.111  miles  railroad 4,771,599.45 

All  other  property : 6,058,011.09 

Total 88  853,831.37 


Digitized  by  V^OOQ  IC , 


16  EEPOBT   OF   THE   GOVERNOR   OF   ARIZONA. 

Average  voltiations. 

Land,  cnltivated  and  uncultivated per  acre..       |5.01 

Land  grants  and  railroad  land do .28 

Horses per  head..       20.18 

Mules do 26.55 

Asses do 6.83 

Cattle do 10.74 

Sheep  do....         2.00 

Gk>ats do 2.02 

Swine do 3.14 

Railroads,  standard  gauge per  mile..  4,727.05 

Railroads,  narrow  gau^e do 3,121.77 

Railroads,  logging  roads .do 1,034.48 

In  addition  to  the  above,  there  are  462  miles  of  railroad  in  the  Ter- 
ritory exempted  from  taxation  for  a  term  of  years. 

Under  an  agreement  between  the  northern  connties  and  the  Santa 
Fe  Pacific  Railroad  Company,  that  road  is  taxed  on  a  gross  valuatipn 
of  $2,500  per  mile.  If  this  low  valuation  is  excluded  from  the  above 
figures,  the  average  valuation  of  standard-gauge  railroads  would  be 
$6,218.75  per  mile. 

Statement  showing  increaae  and  decrease  in  valuations  as  compared  with  total 

valuations  for  1900, 

Increase: 

Land $288,407.60 

Improvements 183,363.01 

Mines 3,668,501.79 

Town  and  city  lots 115,984.48 

Improvements 570, 130. 05 

Horses : 25,584.37 

Mules 78.03 

As^^es...  2,767.00 

Goats 13,045.00 

Railroads 440,769.65 

All  other  property 324,288.01 

• $5,682,868.98 

Decrease: 

Improvements  on  mines 29,189.00 

Cattie 454,254.35 

Sheep 76,051.00 

Swine 2,009.25 

561,503.60 

Net  increase  over  1900 5,071,365.38 

Tax  levy  for  1901  per  $100  valuation. 

1.  Territorial  general  fund,  paragraph  3831,  Revised  Statutes,  1901 $0.35 

2.  Territorial  Insane  Asylom  interest  fund,  paragraph  3615,  Revised  Stat- 

utes, 1901 10 

3.  Territorial  Normal  School  fund,  paragraph  3702,  Revised  Statutes, 

1901 05 

4.  Territorial  school  fund,  paragraph  2246,  Revised  Statutes,  1901 03 

5.  Territorial  reform  school  fund,  paragraph  3762,  Revised  Statutes, 

1901 05 

6.  University  fund,  paragraph  3652.  Revised  Statutes,  1901 06 

7.  Northern  Arizona  Normal  School  fund,  par&graph  3718,  Revised  Stat- 

utes, 1901 02.50 

8.  Prison  fund,  paragraph  3601 ,  Revised  Statutes,  1901 12 

9.  Ranger  fund,  paragraph  3*^29,  Revised  Statutes,  1901 05 

10.  Redemption  fund,  paragraph  3615,  Revised  Statutes,  1901 03.50 

11.  Capitol  building  fund,  act  35,  laws  1901 03.50 

12.  Interest  World's  Fair  bonds,  act  103,  laws  1891 00.50 

13.  Capitolinterestfund,  act9,  laws  1897 03 

14.  Territorial  interest  fund,  paragraph  2047,  Revised  Statutes,  1887,  and 

act  of  Congress,  1890 .14 
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15.  Territorial  prison  improvement  fnnd,  act  14,  laws  1901 $0. 08. 50 

16.  Normal  School  of  Arizona,  dormitory  fund,  paxagrapb  3699.  Revised 

Statutes,  1901 02 

17.  Northern  Arizona  Normal  School  fnnd,  paragraph  3719,  Revised 

Statutes,  1901 01 

18.  Insane  Asylum  improvement  fnnd,  act  62,  laws  1901 03 

19.  University  interest  fnnd,  paragraph  3663,  Revised  Statutes,  1901 00. 50 

Total 1.17 

Statement  of  the  bonded  and  floating  iyidebtedness  of  the  Territory  June  i'.v,  If'Oi, 


Date. 


Title. 


Time. 


Rate.    I    Amoant. 


July  1,1885  1  Insane  Asylum  bonds 

Jan.  15,1888    Territorial  funding  bonds  . 

Jnly  15,1898  ' do 

Jan.  15,1896  1 do 

July  1,1892    World'sfair  bonds 

jQzie  1, 1896  I  Capitol  building  bonds 

Total 

Deduct  county  and  city  indebtedness 

Bonded  debt  account  of  Territory. . 
Floating  debt  (general  fund  warrants) ... 


Years. 
30 
25 
50 
50 
20 
60 


Percent. 

7 

6  i 
5 
6 

5  ' 
5 


i50,(X)U.(10 

HO.  000.00 

2,000,000.(10 

3no,jooo.(«) 

30,0<X).00 
100,000.00 

2,620,000.(10 
1,634,027.57 

985,972.43 
167,347.99 


Total. 


Cash  in  hands  of  treasurer  available  for  the  redemption  of  the  above  Territorial 
indebtedness.. 


Xet  indebtedness  account  of  Territory. 


1,153.320.42 

77,368.65 


1,075,951.77 


Condition  of  national  hanks,  June  ^.9,  1901, 
RESOURCES. 


Loans,  dis- 
counts, and 
overdrafts. 


Stocks,         ^?^^ 


Phoenix  National  Bank. 
Phoenix .. 

National  Bank  of  Ari- 
zona, Phoenix 

ConM>lidated  National 
Bank.  Tucson 

Pivscott  National  Bank, 
Prescott 

Arizona  National  Bank, 
Tucson 

First  National  Bank  of 

^Clifton,  Cnif  ton 

Tempe  National  Bank, 
Tempe 


Total , 


$507,714.74 
314,158.36 
356,686.01 
310,438.24 
114,484.86 
37,892.»4 
56,381.83 


1,697,746.38 


$91,295.91   $106,690.00 
25,537.38  ,    25.000.00 


36,042.85 
26,228.20 
27,934.30 


12,500.00 

50,000.00 

13,000.00 

7,931.35 

6,593.75 


207, 038. 73     221,715.00 


Cash,  and 

due  from 

banks. 


United 
States 
redemp- 
tion fund. 


Banking 
bouse  fur- 
niture and 

fixtures. 


$269, 685.  ?2 
79,681.84 
647,808.29 
178,035.59 
289,160.60 
80.445.95 
11,776.64 


$5,000.00 
1.250.00 
622.50 
2,500.00 
622.50 
375.00 
312.50 


1^556,594.63  I    10,682.50 


$5,009.04 
3,500.00 
20,000,00 
26,086.86 
6,088.72 
2,600.60 
2,300.00 


65,585.22 


LIABILITIES. 


1    Surplus 
Capital    1       and 
stock.       undivided 
profits. 

National- 
bank  notes 
outstand- 
ing.   . 

Deposits. 

Total. 

Phoenix  National  Bank,  Phoenix.. 
National  Bank  of  Arizona,  Phoenix. 
Consolidated  National  Bank.Tucson 
Pre«cott  National  Bank,  Prescott.. 
Arizona  National  Bank,  Tucson .... 
First  National  Bank  of  Clifton,  Clif- 
ton   

$100,000 
100,000 

50,000 
100,000 

o'J.OOO 

:io.(xK) 

$62,816.54 
:»,  748. 06 
2:^049.92 
46, 870.  hi 
17,276.19 

8:U.  74 

$100,  OOt) 

25,000 

1.2>0 

49.(^10 

2,750 

(i."256' 

$722,578.87 
284,378.92 
999,3;59.73 
;J97,408.08 
381,264.88 

98,410.40 
45,759.49 

$985,395.41 
449,127.58 
1,073,6.59.65 
593,278.89 
451,291.07 

129,245.14 

Tempe  National  Bank,  Tempe 

25.000  i        a-)5.2;3 

77.364.?2 

Total 

455,000  1  190.952.09 

1 

184,2.=>0 

2,929,160.37 

3. 759.;^.  46 

4645—02- 
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Condition  of  Territorial  hanks  June  B9,  1901, 

RESOURCES. 


Loans,  dis- 
counts, and 
overdrafts. 


The  Bank  of  Arizona 

The  Bank  of  Bisbee 

The  Valley  Bank 

Arizona  Central  Bank 

The  Bank  of  Globe 

International  Bank 

Farmers  and  Merchant's  Bank 

Gila  Valley  Bank 

The  Bank  of  SaflFord 

P.  Sandoval&Co 

Old  Dominion  Commercial  Co 

The  Mesa  City  Bank 

The  Navajo  County  Bank 

Home  Savings  Bank  and  lYust  Co 

Bank  of  Yuma 

E.  F.  San^inetti 

Total 


$374,757.14 
173,533.18 
435,184.43 
266.418.97 
110,517.87 
88,197.43 
142,490.36 
62,888.92 
n,  348. 28 
37,584.44 
10,750.00 
48,756.44 
28.696.52 
59,047.80 
24,724.01 
10,418.76 


Stocks  se- 
curities, 

and 
claims. 


$17,438.47 

23,030.58 

44,.629.08 

14,434.41 

9,143.84 

50.851,32 

3.130.07 

7,773.79 

1,945.87 

1,087.69 

52,827.66 


143.00 
6,300.72 
4,830.96 
21,973.57 


1,934,314.56  '  358,040.94 

I 


United 
States 
bonds. 


*    Reales- 
1  tate.fnr-  i 
niture.and 
I   fiktures.  | 


Cash,  and 

due  from 

banks. 


$50,000.00 


$35,000.00 

1,976-86 

37,096.90 

15,399.63 

10,500.00 

6,511.86 

3,061.00 

980.00 

3,000.00 

1,411.72 

3,600.00 

6,247.75 

1,650.00 

1,723.07 

4,600  00 


50,000.00     130,658.  ?E) 


$432,198.32 
433,865.86 
83,41149 
101,751.5 
7».84:.» 
81,44LS 

43.  me 

63,430.98 
40,9».e! 
66,153.86 
46,696.87 
12,466.6? 
27,116.86 
18,772.43 
9,490.8S 
6,481.61 


1,545,802.30 


LIABIJilTIES. 


Capital 
stock. 


The  Bank  of  AriEona 

The  Bank  of  Bisbee , 

The  Valley  Bank 

Arizona  Central  Bank 

The  Bank  of  Globe 

International  Bank 

Farmers  and  Merchants'  Bank 

Gila  Valley  Bank 

The  Bank  of  Saflford 

P.Sandoval  &  Co 

Old  Dominion  Commercial  Co 

The  Mesa  Citv  Bank 

The  Navajo  County  Bank 

Home  Savings  Bank  and  Trust  Co 

Bank  of  Tuma 

E.  P.  Sangninettl 

Total 


$50,000 
25.(»0O 

100.000 
40,000 
25,000 
60,000 
40,000 
26.000 
10,000 
20.000 
22,500 
12,500 
10,000 
10,000 
10,000 
20,000 


I 


470,000 


Surplus  and 

unaivided 

profits. 


Deposits. 


-I- 


$25,000.00 
11,817.21 
34.826.95 
18,370.63 
8,172.30 


14,189.31 

1,601.58 

9,497.64 

3,479.31 

26,306.45 

781.66 

27.09 

2,801.50 

916.26 

607.40 


162,486.18 


$$34,3»8.93 
594,689.27 
465.494.89 
344.633.65 
176,837.01 
176,001.84 
138,483.04 
108,512.06 
97,706.13 
n,  758. 40 
65,795.97 
53,191.30 
47,578.28 
n,  952. 52 
32,130.06 
17,266.54 


3,296,320.48 


Total 


$909,303.98 

631.406.48 

eoa  321.84 

398,00i28 

210,000.31 

286,001.84 

192.672.35 

135,113.64 

117. 2®.  n 

96,337.71 

113,604.42 

66,472.86 

57,600.37 

84,844.02 

43,045.91 

37,87a  94 


8,918.806.67 


Comparative  statement,  Territorial  banks. 


1900. 

190L 

Gain 

RESOURCES. 

Lioans.  diflconntff.  and  overdrafts 

$1,386,687.12 

151,269.08 

60,000.00 

113,602.28 

l,187,lia63 

$1,934,314.66 

268.040.94 

60,000.00 

130,558.79 

1,646,892.39 

$548,627.^ 

Stocks,  securities,  and  claims 

10S,77L91 

United  States  bonds  (nar  value)  . 

Real  estate, furniture, and  fljcturea  ............. 

17,066.51 

CR«h  and  due  from  banks 

368,778.76 

Total  

2,887,672.06 

3,918,806.67 

1,081,231.61 

LIABILITIES. 

Capital  stock 

396,050.00 

89, 504.  n 

2.402,017.36 

470,000.00 

152,486.18 

8,296,320.49 

73, 96a  00 

Surplus  and  undivided  profits  ..  ................... 

62,961.47 

Deposits 

894,308.14 

Total 

2,887,672.06 

3.918,806.67 

1.031,234.61 
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Condition  of  building  and  loan  associations  June  29^  1901, 
RESOURCES. 


Tucson  BuildinfiT  and  Loan  Associa- 
tion   

Citizens'  Building  and  Loan  Associa- 
tion  

-Plicenix  Building  and  Loan  Associa- 
tion  

Nogales  Building  and  Loan  Associa- 
tion  

Arizona  Savings  and  Investment 
Co.,  Tucson 

Arizona  Mntnal  Savings  and  Loan 
Association,  Phoenix 

Total 


Loans on 
real  estate. 


$192,200.00 
142,212.85 
e3,189.15 
67,250.00 
11,350.00 
6,450.00 


512,682.00 


Loans  on 
stock. 


|3,56L00 
8,485.00 
4,018.74 


1,000.00 


12,064.74 


Sundry- 
assets. 


$7,908.82 
8,679.78 
9,006.02 
3,043.88 
1.22L55 
619. 10 


25,569.15 


Real 
estate. 


$14,745.51 
958.70 


Cash. 


$2,817.88 
2,206.06 

12.916.42 
1,782.97 
1,310.67 
1,315.38 


15.704.21  I      22,349.35 


LIABILITIES. 


Capital 
stock  accu- 
mulating. 


Undivided 
profits. 


Sundry   '  Bills  pay- 
accounts,        able. 


Total. 


Tucson  Building  and  Loan  Associa- 
tion   

Citizens'  Building  and  Loan  Associa- 
tion  

PhcBtiix  Building  and  Loan  Associa- 
tion     

Novates  Building  and  Loan  Associa- 
tion   

Arizona  Savings  and  Investment 
Co.,  Tucson 

Arizona  Mutual  Savings  and  Loan 
Association,  Phcenlx 

Total 


$196,729.13 
145,624.06 
130,583.38 
73,005.55 
11,628.10 
7.875.40 


$3,670.80 
50.16 


I 
$3,758.57  I    $4,000.00 

465.00  I      1,853.69 

3,332.35 


618.73 
384.08 


2,686.39 


126.00 


567,476.59 


4,723.86      10,191.31 


5,978.69 


$206,487.70 
151,613.66 
133,965.84 
73,085.55 

14,882.22 
8,384.48 


588,869.46 


Comparative  statement^  building  and  loan  associations, 
RESOURCES. 


1900. 


1901. 


Gain. 


I^oftDB  on  real  estate 

L#oans  on  stock 

Sundry  assets 

Keal  estate 

Cash 

Total 


$424,384.69 

6,397.52 

13,589.55 

20,801.75 

32,305.43 


$512,682.00 
12,064.74 
25.560.15 
16,704.21 
22.349.36 


497,018.94 


688,360.45 


$91,350.51 


LIABILITIES. 


Oapital  stock  accumulating 

C7n<iivided  profits 

S  a  ndry  accounts 

Billa  payable 

Total 


1900. 


1901. 


$487,654.84  $567,476.60 

46.98  4,723.86 

6,217.12  10,191.81 

3,100.00  5,078.69 


407,018.94    588,360.46 


Gain. 


$01,360.61 
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CUSTOMS. 

Number  qf  dutiable  and  free  entries,  fiscal  years  1900  and  290  J, 


Years. 

Dutiable.  !    Free. 

1 

1800-1000 

810  1            347 

1000-1901 

900 

400 

iDcrease 

99 

e 

Cost  of  collecting  the  revenue. 


1809-1900 |23,984.:0 

1900-1901 - 28,180.» 


Increase 4,386.10 

Number  of  cattle  imported,  free  and  dutiable,  with  value  of  dutiable. 


Years. 

Dutiable. 

Free. 

Valnoof 
dutiable. 

1800-1900 

18, 2n 
40,653 

681 
766 

$190,130 

1900-1901 

459,017 

Increase   \.  

23,382 

85  1      2B8.fi87 

Duties  levied  and  collected  on  cattle. 


Years. 

Number 
head. 

Duties  ^J^r^ 
collected.  p^f^^Vj 

1899-1900 « 

1900-1901  

18,271 
40,653 

Se2,083.08  13.39 
140,875.13             3.4«S 

Exports, 


Years. 


Value. 


1809-1900 '     $1,785,086 

1900-1901 1      3.l>4a64" 

Increase !      l,25B..%Jl 


Warehouse  and  immediate  transportation. 


When  imported. 

Values. 

Duties. 

July 

1900. 

$47,077 
19,566 
42.027 
43,114 
82,696 
66,178 

62,250 
45,746 
43,124 
48.796 
30,318 
28,323 

$11,170.97 

4,281.1*7 

August ...... ..  ..    .............  .-  ...  .  ........................      ........... 

September. 

7.637.75 

October*    ...  ... ... .      .  ......... 

8,313.10 

November 

23.5^38 

December ...»,-        _____      _  .  .  __ . 

18,  oU7, 11 

January.. 

1901. 

9, 765. 6ft 

February 

11,389.19 

March... 

8.11L7S 

Anril .' 

9,733.90 

May!::::::::::::::::::;:::..::::::::::::.:::::::..::::::::::::::::::::::..:::::. 

8,778.89 

June --  

8,801.31 

Total,  1900-1901 

648,216 
760,600 

140. 07a  79 

Total.  1809-1900 

173,129.49 

Decrease 

226,284 

32,068.70 
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SETTLEMENT  OF  LANDS. 

NORTHERN  AND  SOUTHERN  LAND  DISTRICTS. 

Status  of  lands  in  Tucson,  Ariz.,  land  district  at  the  close  of  business  June  SO,  1901, 


County. 

Area  unappropriated  and  unre- 
served. 

Area 
reserved. 

Area 

TotaL 

Surveyed. 

Unsur- 
veyed. 

Total. 

Apache 

Acres. 

21,206 
1.443,627 
59,875 
753,287 
999,801 

Acres. 

18,009 

2,129,879 

872,688 

2,095.524 

2.663,345 

Acres. 

39,215 

3,573,506 

432,563 

2.848,811 

3,663.146 

Acres. 
204.980 
132.599 
746,807 
1,010,000 
19B,000 
70,000 
91,414 
295.970 
160,320 
65,442 

Acres. 
2,805 
275.895 
33,130 
279,189 
560.854 

""■"445;836' 

242,175 

26,814 

864,663 

Acres. 
247,000 

Cochise 

8.982,000 

Gila        

1,211,500 

Oraham ..................... 

4.138,000 

Maricopa ,.. .r . ^      .^,  

4,426,000 

Navajo 

70,000 

Pima   

1,139.115 
810,480 
226,926 
646.525 

4,491,685 

2,125,875 

385,940 

3,855,370 

5,630,760 

2,986.355 

612,866 

4,501.895 

6,167,500 

Pinal 

3,474,500 

Santa  Cmz ............. 

799;500 

Ymna - 

4,932,000 

Total 

6,100,842 

18,188.265 

24.239,107 

2.909,532 

2.239,361 

29.448,000 

Status  of  lands  in  Prescott,  Ariz,,  land  district  June  SO,  1901, 


County. 


Area  unappropriated  and  unre- 
served. 


Surveyed. 


Unsur- 
veyed. 


Total. 


Area  re- 
served. 


Area  ap- 
propri- 
ated. 


Total. 


Apache... 
Coconino. 

Gila 

Haricojw  , 
Mohave  .. 
Navajo... 
Yavapai.. 
Yuma 


Total. 


Acres. 

1,082,057 
614,781 
41,195 
153,768 
964,099 

1.270,065 


Acres. 
3,9n,886 
3,427,545 

378,127 
40 

383,990 
3,395.820 

184,180 

201,600 


Acres. 

1,222,900 

699,460 

3,078 

8.460 

45.969 

1,011.085 

496,455 


4,952,218 


22,958,718 


27,910,936 


11,949,138 


3,484,426 


Acres. 
6,923,000 
13,230,000 
1,718,000 
1,875,000 
7,186,000 
6,810.000 
5,257.000 
1.395,500 


43,344,500 


TVansacHons  for  the  flscaJ  year  ending  June  SO,  1901,  in  the  United  States  land 

office  at  Prescott,  Ariz. 


ClasA  of  entry. 


Entries. 


Acres. 


Sales  of  mineral  lands 

Homestead  entries  commuted  to  cash  under  section  2301,  Revised  Statutes 

OriflTixuU  homestead  entries 

Pinal  homestead  entries 

Ori^riiud  desert-land  entries 

Pinal  desert-land  entries 

Indian  allotment  applications 

Reservoir  applications 

Station  grounds 

Liieu  selections  under  act  June  4, 1897  (80  Stats.,  36) 

Total 


64 

3,966 

12 

1.502 

82 

4,026 

63 

7.422 

4 

660 

8 

200 

2 

240 

2 

15,348 

1 

90 

12 

1,602 

185 


34,879 


RAILROADS. 


Railroad  baildinc:  has  been  e8i)eoially  active  in  Arizona  during  the 
year.  The  Arizona  and  Southeastern  has  been  extended  southeast  of 
Bisbee  to  Nacosari,  Mexico,  and  is  projected  to  go  farther  south.  It 
crosses  the  Territorial  line  at  Douglas,  Cochise  County.  The  mem- 
l>ers  of  the  same  company  under  a  different  organization  are  con- 
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structing  a  line  east  from  Douglas  to  El  Paso,  and  the  work  thereon 
is  rapidly  progressing.     A  line  is  also  projected  from  a  point  on  the 
Arizona  and  Southeastern  to  the  famous  raining  camp  of  Tombstone, 
and  will  be  built  very  soon.     It  is  reliably  stated  that  the  Rock  Island 
Railroad  is  arranging  to  extend  west  from  El  Paso  across  Arizona  to 
the  coast,  which  will  give  the  Territory  the  benefit  of  three  transcon- 
tinental trunk  lines.     It  is  presumed  that  the  Rock  Island  road  will 
connect  with  the  line  being  built  by  Phelps,  Dodge  &  Co.  to  El  Paso, 
although  there  may  be  independent  construction.     The  Arizona  and 
New  Mexico,  a  narrow  gauge  between  Clifton,  Ariz.,  and  Lordsburg, 
N.  Mex.,  has  been  widened  to  a  standard  gauge  during  the  year,  'and 
it  is  proposed  to  extend  the  line  soutli  from  Lordsburg  to  connect 
with  the  line  from  Bisbee  to  El  Paso.     Surveys  have  been  made  for 
the  purpose.     A  narrow-gauge  road  has  been  constructed  from  Guth- 
rie, on  the  Arizona  and  New  Mexico,  to  the  thriving  copper  camp  of 
Morenci,  a  distance  of  18  miles.     The  road  is  a  marvel  of  engineering: 
skill,  the  grade  in  places  being  5  per  cent  and  crossing  itself  five  times 
in  loops.     Many  tunnels  are  necessary  to  make  it  possible  to  get  up 
the  mountains.     The  road  from  Williams,  on  the  Santa  Fe  Pacific 
Railroad,  to  the  Grand  Canyon,  a  distance  of  64  miles  (which  road  is 
now  owned  by  the  Santa  Fe),  is  about  completed,  the  work  of  con- 
struction being  actively  pushed  on  the  last  few  miles. 

The  Prescotfe  and  Eastern  Railroad  is  building  a  branch  from  Mayer 
up  Big  Bug  Creek,  a  distance  of  10  miles,  to  the  mining  district  at  the 
head  of  Lynx  Creek.  The  mines  will  be  reached  through  a  tunnel 
8,000  feet  in  length,  which  is  being  rapidly  driven.  Another  branch 
line  has  been  surveyed  a  distance  of  25  miles  from  Mayer  into  the 
Bradshaw  Mountains,  a  very  rich  mining  district,  which  branch  will 
undoubtedly  be  built  in  the  near  future.  Surveyoi-s  are  in  the  field 
working  on  a  line  from  Phoenix  to  Benson,  a  distance  of  150  miles. 
It  is  proposed  to  extend  the  Santa  Fe,  Prescott  and  Phoenix  road  to 
connect  with  the  Arizona  and  Southeastern  at  Benson,  via  Tempe, 
Florence,  and  the  San  Pedro  Valley.  The  value  of  this  road  in  devel- 
oping central  Arizona  will  be  great.  The  road  is  sure  to  be  built,  and 
active  consti  uction  will  soon  begin.  It  is  practically  assured  that  no 
part  of  the  country  will  witness  greater  progress  in  railroad  construc- 
tion during  the  next  few  years  than  will  be  seen  in  Arizona.  The 
benefits  of  these  lines  in  developing  the  resources  of  the  Territory  can 
not  be  overestimated. 

The  roads  now  in  operation  in  the  Territory  are  as  follows : 


Gauge.  I  MUe& 


Southern  Pacific  of  Arizona,  extending  along  the  southern  part  of  the  Terri- 
tory from  Yuma,  on  the  Colorado  River,  to  the  eastern  boundarv  of  Cochise 
Ck>unty,  passing  through  the  counties  of  Tuma,  Maricopa,  Pinal,  Pima,  and 
Cochise 

Santa  Fe  Pacific,  crossing  north  of  the  center  of  the  Territory,  near  the  thirty- 
fifth  iMiranel,  and  passing  through  the  counties  of  Apache,  JNavaJo,  Cocinino, 
Tavapai,and  Mohave , 

Santa  Fe,  Prescott  and  Phoenix,  running  from  Ash  Fork,  on  the  Une  of  the 
Santa  Fe  Pacific,  through  the  counties  of  Yavapai  and  Maricopa,  to  Phoenix... 

Oila  Valley,  Olobe  and  Northern,  running  from  Bowie,  on  the  Southern  Pacific, 
in  Cochise  County,  to  Globe,  Gila  County 

New  Mexico  and  Arizona,  running  from  Benson,  on  the  Southern  Pacific,  in 
Cochise  County,  to  Nogales,  in  the  same  county,  at  the  Mexican  line 

Arizona  and  New  Mexico,  running  from  Clifton,  in  Graham  County,  to  the 
Southern  Pacific,  at  Lordsburg,  N.  Mex 

Arizona  and  Southeastern,  runnmg  from  Bisbee,  Cochise  County,  to  Benson,  on 
the  Southern  Pacific,  in  the  same  county 

Maricopa  and  Phoenix  and  Salt  River  Valley,  running  from  Maricopa,  Pinal 
County,  on  the  Southern  Pacific  to  Phoenix,  Maricopa  County,  with  a  branch 
from  Tempe,  Maricopa  County,  to  Mesa,  in  the  same  county 


4.8* 
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Gatige.l  Miles. 


Prescott  and  Eastern,  running  from  a  point  on  the  Santa  Fe,  Prescott  and 

Phoenix,  Yavapai  County,  to  Mayer,  in  the  same  county 

United  Verde  and  Pacific,  running  from  Jerome  Junction,  on  line  of  Santa  Fe, 

Prescott  ana  Phoenix  Hailwasr,  to  Jerom«»  Junction,  Y&vapai  County 

Congress  Gold  Ci)mpany.  running  from  Congress  Junction,  on  the  Santa  Fe, 

Prescott  and  Phoenix,  in  Yavapai  County,  to  the  Congress  mine 

Arizona  and  Utah,  running  from  McConnico  Junction,  on  the  Sauta  Fe  Pacific, 

in  Mohave  County,  to  Chloride,  in  the  same  county 

The  Southeastern,  from  Don  Louis  Station,  on  the  Arizona  and  Southeastern 

Railway,  to  Douglas,  on  the  boundary  line  between  Mexico  and  the  United 

States 

A  branch  of  the  Arizona  and  Southeastern,  from  Don  Louis  Station  to  Naco 

The  Morenci  Southern,  from  Guthrie,  on  the  Arizona  and  New  Mexico,  to 

Morenci 

The  Santa  Fe  and  Grand  Canyon,  from  Williams,  on  the  Santa  Fe,  to  the  Grand 

Canyon  of  the  Colorado 


Feet.  ' 

4.8i  !  27 

3  26 

1 

4.8(  4 

4.8j  i  23 

I 

4.8i  I  22i 

4.8i  6 

3       I  18 

4.Si  I  64 


In  addition  to  the  above  a  cut-off  21  miles  long  has  been  con- 
structed during  the  year  on  the  Santa  Fe,  Prescott  and  Phoenix  Rail- 
road, reducing  the  distance  between  Ash  Fork  and  Prescott  2^  miles, 
doing  away  with  heavy  grades  and  a  large  number  of  bridges.  The 
Arizona  Copper  Company,  at  Clifton,  operates  about  10  miles  of  20-inch 
gauge  railroad  between  the  mines  ahd  reduction  works  of  the  company, 
and  the  great  lumber  companies  at  Flagstaff  and  Williams  operate 
some  25  miles  of  standard-gauge  railroad  for  logging  purposes. 

MANUFACTURES. 

It  was  but  very  recently  (July  24,  1001)  that  the  Census  Bureau  was 
able  to  furnish  complete  statistics  of  manufactures  in  the  Teriutory 
as  gathered  in  1900. 

The  figures  show  such  increases  in  capital  and  production  and  in 
the  number  of  men  employed  as  to  be  astonishing  if  it  were  not  remem- 
bered that  under  "Manufacturing"  was  classified  last  year  for  the  first 
timethebusinessof  copper  smelting  and  refining,  the  sum  of  !i?17,28r),ol7 
representing  the  value  of  tne  copper  product,  the  remainder  of  the 
total  of  $21,315,189  being  covered  by  miscellaneous  manufactures. 
But  it  should  not  be  forgotten  that  by  far  the  greatest  development  in 
copper  production  has  been  during  the  past  ten  years,  so  that  the 
figures  for  that  industry  for  last  year  would  show  remarkable  increases 
were  the  means  for  comparison  at  hand.  Considering  the  fact  that 
prior  to  a  very  few  years  ago  Arizona  was  a  "frontier  community" 
indeed,  and  that  the  greater  part  of  the  advancement  in  all  lines  has 
been  during  the  past  decade,  the  statistics  make  a  creilitable  showing 
and  present  excellent  reasons  for  satisfaction. 

It  would  be  difficult  to  find  anywhere  a  business  more  permanent  in 
its  nature  than  that  of  copper  mining  (upon  which  the  industry  of 
smelting  and  refining  of  course  depends),  as  no  important  coi)per 
mine  in  the  Territory  has  ever  shown  any  signs  of  exhaustion,  and 
it  may  be  taken  for  granted  that  the  branches  of  manufacturing  con- 
nected with  this  industry  will  steadily  increase  in  importance.  Last 
year  1,648  wage  earnei*s  were  employed  in  the  copper  smelters. 

In  the  thirty  or  more  other  lines  of  manufacturing  l,G20  people 
^ere  employed. 

It  is  altogether  probable  that  within  the  near  future  new  manufac- 
turing industries  of  magnitude  will  be  established.  Among  the  first 
^will  doubtless  be  beet-sugar  factories  and  fruit-canning  establish- 
ments, for  which  the  field  already  is  inviting. 

A  substantial  hindmnce  to  a  rapid  expansion  of  the  business  of 
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manufacturing  in  lines  not  connected  with  mining  lies  in  the  high  cost 
of  fuel.  This  has  been  true  of  the  greater  portion  of  the  Pacific 
coast  country.  In  California  the  diflBculty  has  been  overcome  mate- 
rially by  the  discovery  and  utilization  of  extensive  deposits  of  petro- 
leum— fuel  oil  having  largely  superseded  coal.  In  many  places  in 
Arizona  the  surface  indications  of  oil  are  promising,  and  have 
attracted  the  attention  of  prospectors  and  investors,  who  are  closely 
investigating  the  different  localities,  and  very  possibly  it  will  not  be 
long  until  Arizona  is  numbered  among  the  fuel-oil  producers.  Per- 
haps, however,  the  best  assurances  of  manufacturing  industries  on  a 
large  scale  in  the  future  are  found  in  the  now  undeveloped  water 
power  of  the  Terrritory.  The  storage  of  water  for  irrigation,  as 
explained  elsewhere,  will  begin  a  prosperous  era  for  manufacturing. 
An  analysis  of  the  statistics  of  manufactures  is  interesting,  and 
the  figures  and  comments  of  the  Census  Bureau  are  herewith  given 
in  detail.  The  Bureau  states,  in  explaining  the  figures,  that  the  sta- 
tistics for  manufactures  and  mechanical  industries  for  the  Territory 
for  the  census  year  1900  were  taken  in  accordance  with  the  provisions 
of  section  7  of  the  act  of  March  3,  189^,  and  adds: 

This  section  requires  that  *'  the  schedules  of  inaniries  relating  to  the  prodnctsof 
manufacturing  and  mechanical  establishments  shall  embrace  the  name  and  loca- 
tion of  each  establishment;  character  of  organization,  whether  individoal,  coopera- 
tive, or  other  form;  date  of  commencement  of  operations;  character  of  busmees 
or  kind  of  goods  manufactured;  amount  of  capital  invested;  number  of  proprietors, 
fiiin  members,  copartners,  or  officers,  and  the  amount  of  their  salanee;  number 
of  employees,  and  the  amount  of  their  wages:  quantity  and  cost  of  materials  used 
in  manufactures;  amount  of  miscellaneous  expenses;  quantity  and  value  of  prod- 
ucts;, time  in  operation  during  the  census  year;  character  and  quantity  of  po^pr 
used:  and  character  and  number  of  machines  employed/* 

In  each  of  the  above  particulars  the  requirements  of  the  law  have  been  observed, 
but  certain  of  the  data  thus  elicited  are  reserved  for  publication  in  the  final 
volumes. 

In  drafting  the  schedules  of  inquiry  for  the  census  of  1900  care  was  taken  to 
preserve  the  hasis  of  comparison  with  prior  censuses.  Comparison  may  be  made 
safely  with  respect  to  all  the  items  of  inquiry  except  those  relating  to  capital,  the 
average  number  of  employees,  and  the  total  amount  of  wages.  Live  capital,  that 
is,  cash  on  hand,  bills  receivable,  unsettled  ledger  accounts,  raw  materiab,  stock  in 
process  of  manafacture,  finished  products  on  hand,  and  other  sundries,  was  first 
called  for  at  the  census  of  1890.  No  definite  attempt  was  made,  prior  to  the  censofl 
of  189<),  to  secure  a  return  of  live  capital  invested. 

Changes  were  made  in  the  inquiries  relating  to  employees  and  warns  in  order 
to  elimiuate  defects  found  to  exist  on  the  form  of  inquiry  adopted  in  1890.  At  the 
census  of  1890  the  average  number  of  persons  employed  during  the  entire  year 
was  called  for,  and  also  the  average  number  employed  at  stated  weekly  rates  of 
pay,  and  the  average  number  was  computed  for  the  actual  time  the  establishments 
were  reported  as  being  in  operation.  At  the  census  ef  1900  the  greatest  and  least 
number  of  employees  were  reported,  and  also  the  average  number  employed  da^ 
ing  each  month  of  the  year.  The  averajo^e  number  of  wage  earners  (men,  women, 
and  children)  employed  daring  the  entire  year  was  ascertained  by  using  12,  the 
nnml)er  of  calendar  months,  as  a  divisor  into  the  total  of  the  average  numbers 
reported  for  each  month.  This  difference  in  the  method  of  ascertaining  the  aver- 
age number  of  wage  earners  during  the  entire  year  may  have  resulted  m  a  varia- 
tion in  the  number,  and  should  be  considered  in  making  comparisons. 

At  the  census  of  1890  the  number  and  salaries  of  proprietors  and  firm  members 
actively  engaged  in  the  business  or  in  supervision  were  reported,  combined  with 
clerks  and  other  officials.  In  cases  where  proprietors  and  fixm  members  were 
reported  without  salaries,  the  amount  that  would  ordinariiv  be  paid  for  similar 
services  was  estimated.  At  the  census  of  1900  onl}r  the  number  of  proprietors  and 
firm  members  actively  engaged  in  the  industry  or  in  supervision  was  ascertained, 
and  no  salaries  were  reported  for  this  class.  It  is  therefore  impossible  to  compare 
the  nnmber  and  salaries  of  salaried  officials  of  any  character  for  the  two  censuses. 

Furthermore,  the  schedules  for  1890  included  in  the  wage-earning  class  over- 
seers, foremen,  and  superintendents  (not  general  superintendents  or  managers), 
while  the  census  of  1900  separates  from  the  wage-earning  class  snch  salaried 
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employees  as  general  superintendents,  clerks,  and  salesmen.  It  is  possible  that 
this  change  in  the  form  of  the  question  has  resulted  in  eliminating  from  the  wage 
earners,  as  reported  by  the  present  census,  many  highnsalaried  employees  included 
in  that  group  for  the  census  of  1890. 

Arizona  was  organized  as  a  Territory  on  February  24, 1863.  Prior  to  that  date 
it  formed  a  part  of  the  Territory  of  New  Mexico;  therefore  the  Ninth  Census 
(1870)  was  the  first  census  in  which  the  statistics  for  the  Territory  were  published 
separately. 

Table  1  shows  the  manufacturing  and  mechanical  industries  of  the  Territory  of 
Arizona  as  returned  at  the  censuses  of  1870  to  1900,  inclusive,  with  the  i)ercent- 
ages  of  increase  for  each  decade. 

Table  1. — Comparative  summary  y  1870  to  1900 ,  with  per  cent  of  increase  for  each 

decade. 


Date  of  census. 


1900. 


1880. 


1880. 


1870. 


Per  cent  of  iocrease. 


1890  to     1880  to    1870  to 
1900.         1890.       1880. 


Nnmber  of  eetablishments....              '•Hi  76 

Capital $10,157,406  |816,6S9 

Wage-earners,  average  num- 
ber             3,268  458 

Total  wages $8,380,065  $302,146 

Miscellaneous  expenses $433, 272  49, 231 

Cost  of  materials  used $8,464,410  $363,814 

Value  of  products.  Including  i 

custom  work  and  reptdring. .  ||21, 315, 189  $947, 547 


$272,600 

220 
$111,180 

$380,023 

$618,365 


18 
$160,700 

84 
$45,580 

$110,090 

$185,410 


313.2 
1,647.2 

613.5 

684.1 

780.1 

2,992.3 

2,149.5 


15.2 
126.2 


108.2 
171.8 


•6.9 
63.2 


386.7 
80.9 


1*^1.9 
143.9 


245.2 
233.5 


'  Not  reported. 


'-  Decrease. 


Table  2. — Summary  for  all  establishment  ti* 


Classes. 


Num- 
ber of 
estab- 
lish- 
ments. 


Capital. 


Propri 
etors 
and 
firm 
mem- 
bers. 


Wage-earners. 


Aver- 
age 

num- 
ber. 


Total 
wages. 


Miscella- 
neous 

ex- 
penses. 


Band  trades  1 

Establishments  with  a  product  of  less 

than  $600 

Ooremmental  establishments 

Pienal,  eleemosynary,  and  educational 

institutions 

An  other  establishments 


122 


5 
192 


$201,688 

22,247 
5,000 

1,186 
9,965,720 


135 
53 


176 


243 


4 
3,025 


$103,001 

1,966 
1,320 

2,945 
2,205,464 


$25,242 
2,196 


125 

408,080 


Total. 


309 


10,186,840 


364 


8,284 


2,375,296 


436,605 


Classes. 


Cost  of  materials  used. 


Total. 


I  Purchased 
Purchased,  in  partial 
in  raw       ly  manu- 
state.     I  factured 
form. 


Fuel, 

freight, 

etc. 


Value  of 
products, 
including 
ctistom 
work  and 
repairing. 


BTAiid  trades  1 

BstabUsbments  with  a  product  of  less 
than  $500 

CioTemmental  eetablishments 

Penal,  eleemosynary,  and  educational 
institutfoDS 

A^U  other  esUblishments 


$317, 45Q 

5,957 
13,964 

7,968 
8,146,980 


$900 

16 
12.834 


4,078,913 


$296,450 

5,941 
100 

7,848 
1.585,154 


$20,100 


1,060 

110 
2,482,898 


14,363 
16,987 

10,824 
20,653,101 


Total. 


8,492,309 


4,00S>,663  I    1,805,493    2,604,168 


21,857,363 


s  In<dndee  bloyole  and  tricycle  repairing,  6;  blacksmithing  and  wheelwrighting,  88;  boots  and 
0lioe«,  custom  work  and  repairing,  U:  carpentering,  15;  clothing,  men's,  custom  work  and  repair- 
fxk^,  13;  clothing,  women^s,  dressmaking,  3;  dyeing  and  cleaning,  1;  lock  and  gnnsmithing.  1; 
xD^KBonry,  brick  and  stone,  2;  millinery,  custom  work,  7:  painting,  house,  sign,  etc,  6;  plasteiring 
atfid  Btuccowork,  1;  plumbing  and  gas  and  steam  fitting,  8;  watch,  clock,  and  Jewelry  r^pahring,  if 
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While  Table  1  shows  a  rapid  increas*^  in  the  manufacturing  and  mechanical 
indnstries.  especially  during  the  past  decade,  the  Territory  is  preeminently  a  mining; 
and  stock-rasing  region,  and  the  people  are  chieHy  occupied  in  the  development 
of  the  natural  resources.  The  totals  for  1870  include  two  establishments  ent^iged 
in  milling  and  smelting  quartz  and  copper  not  included  in  subsequent  censuses. 
The  statistics  for  smeiting  and  refining,  which  were  included  in  the  report  on 
mining  at  the  censuses  of  1><S0  and  18W.  are  now  included  in  the  report  on  manu- 
factures and  constitute  more  than  80  per  cent  of  the  total  product  of  the  Territory. 
This  accounts  for  the  abnormal  increase  shown  in  the  products. 

With  the  exception  of  the  smelting  and  refining  of  ores,  manufacturing  is  almost 
wholly  limited  to  the  so-called  neighborhood  industries,  and  practically  the  entire 
product  is  consumed  at  or  near  the  point  of  production.  The  lumber  mills  aud 
the  construction  and  repair  shops  of  steam  railroads  are  the  exceptions  to  this  rule. 

Table  2  divides  the  industries  of  the  Territory  between  the  hand  trades  and  the 
manufactures  proper.  This  table  also  gives  the  statistics  for  governmental  estab- 
lishments, institutions,  and  establishments  with  a  product  of  less  than  $500,  none 
of  which  were  reported  at  previous  censuses,  and  therefore  are  omitted  from  the 
other  tables  and  their  use  confined  to  Table  2. 

In  addition  to  the  369  active  establishments  in  the  Territory  during  the  censnfl 
year  with  a  capital  of  $10,185,840,  shown  in  Table  2,  there  were  ten  idle  establish- 
ments with  a  capital  of  $163,775. 

AGRICULTURE  AND  IRRIGATION. 

The  voluminous  eorrespomlence  directed  to  the  office  of  the  gov- 
ernor from  all  parts  of  the  country  l)ears  evidence  of  a  general  desire 
for  information  concerning  the  resources  of  Arizona,  particularly  with 
reference  to  mining  and  agriculture.  And  the  thousands  of  reqiievsts 
each  year  for  the  annual  report  (which  requests  can  not  be  complied 
with  on  account  of  the  limited  edition)  indicate  that  the  information 
furnished  can  not  ha  too  complete  for  the  satisfaction  of  the  public. 
In  former  reports  I  have  dwelt  at  greater  length  with  the  mining 
industiy.  On  this  occasion  I  consider  it  proper  to  present  exhaustive 
intelligence  I'elating  to  the  subjects  of  agriculture  and  iiTigation,  which 
properly  may  l>e  cpnsidered  as  one  topic. 

For  the  greater  part  of  the  statistics,  and  other  details  concerning? 
these  subjects,  I  wish  to  make  acknowledgment  to  the  Cenus  Office  at 
Washington.  Advance  proofs  were  very  kindly  furnished  to  me,  from 
which  I  have  l)een  able  to  report  the  exceedingly  valuable  and  authen- 
tic information  contained  herein. 

Of  the  5,809  farms  in  the  Territory,  including  those  in  the  Indian 
reservations,  4,210  are  irrigated  and  1,599  are  unirrigated.  The  acres 
in  the  irrigated  farms  number  558,821;  in  the  unirrigated,  1,376,506. 
The  value  of  all  land  in  the  irrigated  farms,  hot  including  buildings, 
is  $9,614,352,  and  of  the  unirrigated  it  is  $1,802,108.  The  value  of  all 
buildings  oA  irrigated  farms  is  $1,822,322,  and  for  the  unirrigated, 
$444,178.  Live  stock  on  the  irrigated  farms  has  a  value  of  $8,5(X),0()7, 
and  on  unirrigated,  $6,958,650.  The  irrigated  farms  are  72.5  percent 
of  all;  the  corresponding  percentage  of  aci*es  is  28.9;  that  of  the  value 
of  land  and  improvements,  exclusive  of  buildings,  is  84.2;  buildings, 
80.4;  implements  and  machinery,  85.7;  live  stock,  55;  and  the  total 
of  all  these  forms  of  farm  wealth,  69  per  cent. 

The  average  size  of  all  farms,  exclusive  of  holdings  by  Indians,  is 
468  acres;  the  average  size  of  irrigated  farms  is  175  acres;  and  the 
average  amount  of  irrigated  land  on  each  irrigated  farm  is  62  acres. 
On  the  farms  making  use  of  irrigation  the  average  value  of  products 
not  fed  to  live  stock  is  $7  per  acre.  The  unirrigated  farms  make 
gi-eater  use  of  the  public  domain  for  grazing  purposes  than  do  those 
which  are  irrigated,  and  from  that  source  secure  an  income  not 
directly  obtained  f  i-om  the  land  inclosed  in  farms.     Nevertheless  the 
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average  value  per  acre  of  products  not  fed  to  live  stock  on  unirri- 
^ated  farms  in  1899  is  only  $1.79. 

In  the  counties  outside  of  the  Indian  reservations  the  average  value 
per  acre  of  land,  exclusive  of  buildings,  is,  for  all  farms,  $5.74;  for 
unirrigated  farms,  $1.23;  and  for  irrigated  farms,  $17.67.  The  aver- 
age value  of  irrigated  land  per  aci-e  is  $43.50,  while  that  for  the  best 
irrigated  land,  suitable  for  growing  alfalfa,  is  from  $60  to  $200  per 
acre.     Irrigated  fruit  land  is  even  more  valuable. 

There  are  relatively  but  two  river  systems,  the  Colorado  and  the 
Gila,  it  being  usual  to  include  the  Salt  River  system  with  the  Gila, 
although  as  a  matter  of  fact  the  Salt  carries  a  larger  volume  of  water 
than  the  Gila  and  under  the  Salt  is  found  the  greatest  area  of  irrigated 
land.  The  drainage  area  of  the  former  and  its  tributaries,  the  Rio  de 
Chelly,  Little  Colorado,  Cataract  Creek,  and  Bill  Williams  Fork,  com- 
prises about  one-half  the  Territory.  The  other  half,  far  more  impor- 
tant, agriculturally  considered,  is  embraced  by  the  Gila,  with  its 
numerous  confluents,  each  of  which  is  of  suflicient  prominence  to 
deserve  consideration  as  a  separate  system,  possessing  an  independent, 
though  tributary,  watershed  of  its  own.  Tliese  tributary  membei*s 
are  the  Upper  Gila  watershed,  the  San  Pedro  and  Santa  Cruz  water- 
sheds, the  Verde,  Salt,  Agua  Fria,  Hasayampa,  and  Lower  Gila. 
Within  this  area  the  agricultural  wealth  of  Cochise,  Gila,  Graham, 
Maricopa,  Pima,  Pinal,  Yavapai,  and  Yuma  counties  is  practically 
embraced. 

Flowing  in  deeply  eroded  canyons  through  regions  mainly  of  high 
plateaus,  the  Colorado  and  its  branches  are  rarely  available  for  irriga- 
tion purposes  except  in  the  southern  portions  of  its  watershed,  where 
narrow  valleys  and  basins  are  found.  A  review  of  the  progress  of 
irrigation  is  therefore  confined  verj'  largely  to  the  watershed  of  the  Gila, 
wherein  the  greatest  agricultural  development  has  been  shown.  The 
region  tributaiy  thereto  lends  itself  much  more  readily  and  cheaply 
to  the  construction  of  canals  and  ditches,  and  comprises  far  more 
available  land  which  will  ultimatel}'  be  reclaimed  than  the  drainage 
ai'ea  of  the  Colorado  and  its  affluents.  Within  this  area  lie  the  prin- 
cipal irrigated  portions  of  Arizona,  and  in  it  are  found  the  largest  and 
most  important  irrigation  sj'stems.  This  section  of  Arizona  resembles 
southern  California  more  closely  than  it  does  any  other  portion  of  the 
United  States.  In  many  essentials  it  is  not  unlike  certain  districts 
on  the  southern  and  western  shores  of  the  Mediterranean,  where  irri- 
gation is  older  than  the  history  of  the  race  which  now  inhabits  it. 
Without  irrigation,  this  part  of  Arizona  is  a  semitropical  desert;  with 
irrigation,  it  is  capable  of  sustaining  a  dense  population,  limited  only 
by  the  water  supply  that  can  be  secured  by  ditches,  reservoirs,  and 
wells,  and  by  the  wisdom  shown  in  the  distribution  of  water  thus 
obtained. 

The  development  of  the  Territory  by  reclaiming  its  arid  but  fertile 
land  presents  problems  of  water  storage  of  great  importance.  Their 
solution  is  simplified  by  the  fact  that  the  small  precipitation  of  rain 
takes  place  during  two  plainly  marked  rainy  seasons.  In  winter  the 
rains  begin  to  fall  in  December,  and  the  precipitation,  while  not  great, 
is  quite  sufficient  to  cause  floods  in  the  streams.  The  summer  rains 
fall  in  July,  August,  and  throughout  September,  and  their  amount 
and  intensity  are  considerably  in  excess  of  those  falling  in  winter. 

While  no  reservoirs  of  importance  have  yet  been  constructed  in  the 
Territory,  the  future  reclamation  of  large  areas  of  fertile  lands  depends 
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upon  the  storage  of  flood  waters  on  the  sites  which  nature  has  pro- 
vided. When  perfected,  these  reservoirs  should  be  sufficiently 
extensive  to  provide  water  that  will  last  through  temporary  droughts. 
They  must  be  provided  with  enormous  waste  ways  to  safely  disclmrge 
the  torrential  rainfalls  which  are  not  uncommon. 

The  problem  of  water  storage  for  irrigation  is  the  most  interesting 
question  before  the  people  of  Arizona.  All  are  agreed  that  upon  the 
storage  of  the  flood  waters  depends  the  future  development  of  agri- 
culture in  the  Territory.  While  there  are  millions  of  acres  of  Gk)v- 
ernment  land  open  to  entry,  there  is  hardly  an  additional  acre  that  is 
available  until  the  water  supply  is  increased  through  storage.  The 
executive  office  is  in  constant  receipt  of  inquiries  from  all  parts  of  the 
Union  as  to  the  opportunities  in  Arizona  for  settlers  on  the  public 
lands.  To  such  inquiries  the  reply  is  always  made  that  practically 
speaking,  all  of  the  land  for  which  there  is  water  available  at  present  has 
been  acquired  by  settles,  and  the  only  opening  for  other  agriculturists 
is  to  buy  land  already  titled.  That  there  are  still  many  inviting  oppor- 
tunities for  men  of  energy  and  moderate  capital  is  true,  for  much  of 
land  within  i*each  of  water  from  the  canals  is  held  in  large  bodies  and 
would  yield  much  gi-eater  returns  if  subjected  to  that  thorough  culti- 
vation which  always  attends  small  holdings  in  an  irrigated  country. 

The  storage  problem  is  twofold:  First,  it  involves  increasing  the 
water  supply  for  such  canal  systems  as  now  carry  a  deficient  volume 
in  the  dry  season;  and,  second,  a  supply  sufficiently  large  and  con- 
stant to  warrant  the  reclamation  of  large  areas  of  the  so-called  desert, 
or  public  domain. 

That  phase  of  the  question  which  concerns  the  lands  already- 
acquired  from  the  Government  is,  of  course,  of  more  pressing  interest 
to  those  who  hold  property  in  the  Territory  than  is  the  broad  question 
of  the  reclamation  of  the  public  lands.  As  explained  in  my  former 
reports,  the  returns  from  agriculture  under  irrigation  have  been  so 
remunerative,  even  under  the  most  adverse  conditions  of  inadequate 
water,  that  capital  has  been  led  into  the  construction  of  canals,  for 
which  the  water  normally  is  not  sufficient,  and  under  these  canals  set- 
tlers have  acquired  lands  from  the  Gk>vernment  and  have  gone  ahead 
cultivating  and  improving  their  possessions  so  far  as  possible,  although 
in  many  instances  the  land  lies  uncultivated  year  after  year  simply 
because  there  is  not  water  for  it. 

The  best  illustration  of  the  conditions  here  referred  to  is  seen  in 
Maricopa  County,  the  principal  agricultural  county  of  the  Territory. 
The  area  of  land  which  has  been  settled  upon  under  the  various  canals 
in  Maricopa  County  will  easily  aggregate  300,000  acres,  while  the  land 
actually  irrigated  each  year  will  not  probably  amount  to  more  than 
130,000  acres,  and  for  much  of  this  area  there  is,  throughout  a  long 
season  each  year,  an  insufficient  volume  of  water  in  the  ditches.  Con- 
tending with  this  uninviting  condition,  the  agriculturists  of  the  county 
have  made  a  showing  which  is  really  phenomenal.  W  ithin  the  county, 
including  Phoenix,  there  is  property  of  an  assessed  valuation  of 
approximately  $10,000,000,  with  an  actual  valuation  much  greater 
than  that,  and  it  can  be  said  that  nearly  all  of  this  wealth  has  been 
produced  by  irrigation.  Not  only  that,  but  there  is  probably  no  other 
community  in  the  world  so  uniformly  prosperous.  Farmers  by  the 
score  take  their  families  to  the  seashore  and  other  pleasure  resorts  in 
the  vacation  season,  and  the  agricultural  population  generally  lives 
more  comfortably  and  enjoys  more  luxuries  than  any  other  farming 
people  in  the  United  States. 
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Recognition  of  these  facts,  and  of  the  further  fact  that  annually 
enough  water  flows  to  waste  in  the  floods  of  the  Salt  River  to  fully 
iiTigate  all  of  the  300,000  acres  under  the  canals  if  it  were  stored,  and 
the  knowledge  that  storage  would  make  the  Salt  River  Valley  one  of 
the  wealthiest  regions  in  the  world,  have  caused  the  people  of  the 
valley  to  turn  with  earnest  attention  during  the  past  two  years  to 
consideration  of  the  storage  problem.  As  explained  in  the  matter 
dealing  with  the  progress  of  irrigation  in  the  several  counties,  Mari- 
copa County  is  fortunately  situated  in  having  near  a  i-eservoir  site  in 
the  Tonto  Basin  which  offers  a  ready  solution  of  the  question.  There 
i»  no  division  of  sentiment  as  to  the  necessity  of  constructing  the 
reservoir.  The  only  doubt  is  as  to  the  best  method  of  accomplishing 
success.  A  private  corporation  having  acquired  from  the  Govern- 
ment the  necessary  rights  to  the  site,  has  expended  a  large  sum  of 
money  in  settling  the  engineering  questions  involved,  and  in  the 
effort  to  safely  finance  the  project. 

The  difficulties,  however,  in  the  way  of  obtaining  the  large  capital 
necessary  to  the  construction  of  a  permanently  stable  dam  have  been 
very  great.  In  the  first  place,  any  effort  to  obtain  considerable  capi- 
tal in  the  money  centers  of  the  East  for  industrial  enterprises  in  Ari- 
zona encounters  an  ignorance  of  the  conditions  prevailing  in  the 
Territory  which  makes  the  task  a  heavy  one.  It  is  all  the  more  diffi- 
cult to  enlist  capital  for  water-storage  enterprises  on  account  of  the 
mass  of  misinformation  with  which  the  investing  public  has  been  sup- 
plied. For  instance,  the  leaders  in  the  propaganda  of  '*  Government 
ownership"  of  all  irrigation  enterprises  of  the  future  have  in  mistaken 
zeal  industriously  circulated  statements  to  the  effect  that  no  storage 
enterprise  by  individuals  or  private  corporations  can  be  made  to  yield 
a  profit  on  the  investment.  These  statements  have  been  based,  as  I 
have  explained  in  former  reports,  on  isolated  examples  in  California 
which  find  no  parallel  whatever  in  Arizona.  The  few  reservoir  proj- 
ects in  California  and  elsewhere  which  failed  primarily  to  yield  satis- 
factory returns  to  stockholdei*s  were  failures  simply  because  they  were 
carried  out  without  due  consideration  of  the  circumstances  surround- 
ing them.  Due  attention  had  not  been  given  to  the  water  supply  and 
the  fact  that  an  irrigation  system  for  lands  vacant  at  the  beginning 
of  construction  must  necessarily  wait  a  term  of  years  for  revenue  to 
flow  in  from  the 'lands  to  be  irrigated,  especially  if  the  lands  are  given 
over  to  slow-maturing  fruit  orchards.  Apparently  no  appreciation  of 
a  different  situation  in  Arizona  can  be  brought  home  to  those  who 
have  so  willingly  accepted  the  dictum  that  all  further  progress  in  the 
irrigated  regions  of  the  West  must  await  appropriations  from  the  Fed- 
eral Treasury.  Anybody  at  all  familiar  with  existing  conditions  in 
the  Salt  River  Valley  knows  that  if  a  I'eservoir  were  assured,  every 
acre  available  for  cultivation  under  the  reservoir  would  be  in  tillage 
and  yielding  a  revenue  the  first  year  in  which  water  was  supplied. 

It  is  evident  that  for  the  Salt  River  Valley  there  is  not  much  encour- 
agement in  the  movement  for  construction  of  reservoirs  by  the  Gov- 
ernment for  the  reason  that  it  is  feared  Congress  would  not  be  easily 
persuaded  to  appropriate  money  for  the  benefit  of  lands  already  set- 
tied,  inasmuch  as  the  headway  so  far  made  for  reservoir  construction 
for  the  public  lands  has  not  reached  the  point  of  assured  success. 
But  two  solutions  accordingly  appear  to  offer.  The  capital  required 
most  be  provided  by  a  private  corporation,  alone  or  assisted  by  some 
form  of  local  encouragement,  or  the  construction  must  be  done  by  the 
county  or  a  district  thereof.  Earnest  consideration  of  these  points  as 
is  now  engaging  the  attention  of  the  people  of  the  valley. 

Digitized  by  V^jOOQ  IC 


30  REPORT   OF   THE   GOVERNOR   OF   ARIZONA, 

There  is  of  course  deep  interest  in  the  general  question  of  "  Grovem- 
ment  aid "  to  the  people  of  the  West  in  the  matter  of  storage  enter- 
prises. It  is  insiste<l  by  many,  and  not  without  reason,  it  must  be 
confessed,  that  the  Government  very  properly  could  extend  financial 
assistance  in  the  I'eclamation  of  the  arid  lands  for  the  reason  that  the 
expenditure  would  be  for  the  direct  benefit  of  intending  settlers  and 
the  outla}'  ultimately  would  be  returned  to  the  public  treasury. 

If  Congress  could  be  brought  to  a  favorable  consideration  of  the 
proposed  system,  Arizona  offers  exceptional  reasons  for  beginning  the 
work  hei*e.  As  heretofore  explained,  and  as  forcibly  pointed  out  by  the 
Secretao'  of  the  Interior,  the  construction  of  the  proposed  dam  at  San 
Carlos  on  the  Gila  River  would  settle  permanently  the  question  of  a 
water  supply  for  the  Indians  on  the  Gila  River  Reservation,  of  whom 
there  are  moi*e  than  4,000  engaged  in  an  attempt  to  make  a  living  by 
farming.  Unless  a  system  of  irrigation  is  pro\ided  for  them  by  the 
Government  they  must  inevitably  become  a  buitiensome  charge  upon 
the  National  Treasur}^  whereas  their  capabilities  in  the  way  of  self- 
support  are  altogether  satisfactory.  Not  only  would  the  San  Carlos 
reservoir  pi-ovide  these  Indians  with  a  permanent  water  supply,  but 
many  thousands  of  acres  of  vacant  land  would  be  available  for  home- 
seekei's.  The  revenues  from  the  districts  thus  iiTigated,  even  though 
based  on  a  very  moderate  charge  for  the  water  service  annually,  would 
be  sufficiently  large  to  more  than  pay  a  good  interest  on  the  monej' 
necessary  to  be  invested  in  construction.  Complete  information  as  to 
the  cost  of  the  proposed  reservoir  is  within  reach  of  Congress,  and  it 
is  to  be  hoped  that  the  coming  session  will  authorize  the  beginning  of 
the  work.  No  better  opportunity  could  be  offered  for  a  trial  of  the 
plan  of  Government  construction  of  reservoirs. 

On  the  general  question  as  to  the  best  method  of  quickly  bringing 
about  the  settlement  and  improvement  of  the  arid  lands,  I  have  in  no 
wise  receded  from  the  position  heretofore  taken,  namely,  that  the  most 
practicable  course  would  l>e  through  a  general  cession  of  the  arid  lands 
to  the  States  and  Territories  in  which  they  lie.     Unless  it  be  assumed 
at  the  outset  that  the  people  are  incapable  of  self-government,  there 
can  \ye  no  argument  whatever  against  permitting  them  to  take  over 
the  public  domain  and  use  it  as  a  basis  for  obtaining  capital  for  the 
construction  of  reservoirs.     The  entii'e  opposition  to  the  suggestion 
lies  in  the  assumption  that  the  people  are  essentially  corrupt  and  that 
the  lawmakers  whom  the}'  would  direct  to  represent  them  would  be 
perversely  dishonest;  in  the  assumption  that  it  would  be  impossible 
for  Congress  to  devise  a  measure  which  would  properly  protect  the 
people  from  spoliation;  and  finally  in  the  assumption  that  capital  is 
always  dishonest  and  should  have  no  consideration  or  encouragement. 
Happily  such  inferential  arguments  are  confined  to  but  a  few,  and 
have  little  popularity  in  Arizona. 

DETAILS  CONCERNING  IRRIGATION. 

Arizona  has  been  inhabited  at  different  times  by  three  races,  each 
making  use  of  irrigation  in  agricultural  operations.  Of  the  first,  or 
prehistoric,  race  very  little  is  known.  Evidences  abound  that  it  inhab- 
ited Arizona  for  an  extended  period  and  had  vanished  before  the 
advent  of  the  white  man  in  America.  In  Maricopa  and  other  counties 
are  found  traces  of  this  race,  and  the  present  canals  and  ditches  for 
irrigation  in  many  places  follow  closely  the  lines  laid  down  centuries 
ago.     When  the  region  was  explored  by  white  men  the  agricultural 
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idians  were  practicing  irrigation  of  a  primitive  kind,  very  much  as 
•  their  present  successors.  The  white  settlers  have  improved  on 
jiese  methods,  and  population,  agricultural  development,  and  wealth 

F"  ve  advanced  on  lines  parallel  with  the  artificial  application  of  water 
the  cultivation  of  the  soil.     The  sketch  map  represents,  by  areas, 
I  solid  black,  the  main  regions  in  which  imgation  has  been  success- 
ily  applied  to  any  considerable  extent. 

)f  the  72,268,800  acres  of  land  surface  of  Arizona  only  1,935,327,  or 
'  per  cent,  are  included  in  farms  in  1900,  and  only  254,521,  or  0.35 
cent,  are  improved.  Of  the  improved  land,  227,890  acres  are 
rted  outside  of  the  Indian  reservations.  The  importance  of  irri- 
ion  is  demonstrated  by  the  fact  that  irrigated  land  outside  of  the 
ian  reservations  has  an  acreage  of  185,396,  or  81.4  per  cent  of 
cori'esponding  improved  land.  The  progress  of  agriculture  during 
decade  ending  with  1900' is  attributable  to  the  successful  applica- 
i  of  irrigation  to  the  growing  of  hay  and  forage,  cereals,  vegetables, 
ts,  and  other  crops.  With  reference  to  the  stated  acreage  of 
iproved"  land,  it  should  be  remembered  that  such  acreage  by  no 
ms  represents  the  area  for  which  title  has  been  obtained  from  the 
Rernment  under  the  homestead  and  desert-land  laws.  But  until 
water  supply  is  increased  the  acreage  of  improved  land  must 
ain  largely  stationar3\ 

^ithin  the  ten  years  from  1890  to  1900,  545  miles  of  canals  and 

hes  were  constructed,  at  a  cost  of  $1,508,469.     Out  of  this  total, 

1,000  was  expended  in  ditches  into  which  no  water  had  been  turned 

•re  June  1, 1900.     Aside  from  this  amount,  $250,000  is  represented 

anals  which  were  completed  within  the  last  few  years,  and  which 

ize  only  a  small  quantity  of  the  water  appropriated  for  them. 

>  acreage  under  these  ditches,  which  in  the  near  future  will  be 

ught  under  cultivation,  will  undoubtedly  be  much  larger  than  the 

I  now  irrigated  by  all  the  ditches  constructed  since  1889.     In  1890 

acres  irrigated,  outside  of  the  reservations,  numbered  65,821;  in 

(O  they  numbered  185,396.     By  the  opening  of  new  ditches  and 

lals  between  1890  and  1900,  26,297  acres  were  added  to  the  irrigated 

)a.    By  the  enlargement  of  the  canals  previously  constructed,  and 

the  result  of  more  intelligent  methods  of  water  distribution,  93,278 

res  were  added  \o  the  productive  area  of  the  Territory.     The  total 

crease  in  irrigated  land  in  ten  years  was  119,575  acres.     Most  of  this 

nd  was  public  domain  in  1890.    . 

Included  in  the  185,396  acres  of  irrigated  land  are  974  acres  on  77 

.rms  which  were  irrigated  wholly  or  in  part  by  pumped  or  artesian 

ell  water.     The  use  of  part  of  the  Territory,  comprising,  as  it  does, 

lat  portion  capable  of  sustaining  the  densest  population,  can  not  be 

lade  by  comparisons  with  any  other  part  of  the  United  States,  with 

he  single  exception  of  southern  California.     The  northern  portion  of 

Vrizona  constitutes  a  region  apart.     This  area,  which  comprises  two- 

hirds  of  the  Territory,  is  distinguished  in  part  by  the  great  Colorado 

3lateau,  and  is  5,000  feet  in  elevation.     It  is  mainly  a  level  mesa,  save 

where  it  is  broken  by  the  extrusion  of  groups  of  volcanic  mountains 

rising  above  the  7,000-foot  line,  and  in  one  instance,  San  Francisco 

Mountain,  attaining  the  altitude  of  13,000  feet.     Rainfall  is  relatively 

large  over  this  plateau,  and  in  a  few  localities  agriculture  on  a  small 

scale  is  successful  without  the  artificial  application  of  water.    The 

fertile  but  arid  plain  to  the  south  lies  below  the  plateau  and  has  an 

altitude  of  less  than  3,000  feet. 

In  order  to  insure  the  best  utilization  of  the  rainfall  and  the  melt- 
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ing  snow  on  the  mountains,  greater  attention  mast  be  paid  to  the 
preservation  of  the  forests.  The  disforestation  of  many  mountain 
slopes,  it  is  claimed  by  citizens  of  Ai'izona,  has  caused  a  large  increase 
in  the  amount  of  silt  and  detritus  in  the  river  during  flood  seasons, 
making  more  difficult  the  construction  of  permanent  reservoirs  and 
dams. 

With  the  rapid  increase  in  population  and  consequent  cultivation 
of  larger  areas  of  agricultural  lands,  these  questions  are  becominj? 
moi*e  and  more  pressing  and  demand  prompt  and  intelligent  considera- 
tion. Aside  from  the  surface  water,  Arizona  possesses  considerable 
quantities  of  tertiary  ground  water,  or  so-called  underflow,  at  depths 
varying  from  40  to  1,500  feet.  In  sections  where  this  supply  has  been 
developed  considerable  tracts  of  land  have  been  brought  under  culti- 
vation. The  problem  of  bringing  the  water  to  the  surface  and  utiliz- 
ing it  for  agricultural  purposes  is  being  considered  in  several  counties 
where  the  supply  of  surface  water  is  inadequate. 

APACHE  COUNTY. 

Apache,  the  extreme  northeastern  county,  extends  48  miles  east 
and  west  and  240  miles  north  and  south.  Within  its  boundaries  are 
located  portions  of  the  Navaho  and  the  White  Mountain  Indian  reser- 
vations, the  former  covering  the  northern  end  of  the  county  and 
comprising  about  one-third  of  the  total  area.  In  the  southern  end 
the  White  Mountain  region  attains  an  elevation  of  more  than  7,000 
feet,  and  approximates  an  area  of  600  square  miles.  From  the  base 
of  these  mountains  the  land  gradually  slopes  northward  to  the  Little 
Colorado  River,  whence  it  begins  to  ascend  toward  the  mountains 
that  cross  the  central  part  of  the  county.  The  principal  agricultural 
area  is  embraced  in  this  basin  or  valley,  extending  from  Greer  to 
Concho,  and  including  the  towns  of  Eagar,  Springerville,  Tule,  and 
St.  Johns.  As  a  rule,  irrigation  is  necessary,  and  is  practiced  from 
February  to  October.  In  July  and  August  there  is  usually  a  medium 
rainfall;  this,  in  some  years,  lessens  the  need  of  irrigation,  and  late 
crops  of  corn,  etc. ,  are  frequently  produced  without  it.  The  soil  is 
fertile,  and  where  suflfieient  moisture  is  obtained  the  yield  is  abundant. 

The  Little  Colorado  River,  which  rises  in  the  White  Mountains, 
and  its  southern  tributaries,  the  Nutrioso,  Coyote,  and  Coulter  creeks, 
are  the  chief  sources  of  water  supply.  Owing  to  the  light  snowfall 
in  the  mountains,  there  was  an  unusual  scarcity  of  water  in  1899. 
This  shortage  of  water  was  gi*eatest  in  the  months  of  June,  July, 
and  August,  and  consequently  the  area  irrigated  was  much  smaller 
than  in  ordinary  yeai*s.  In  some  localities,  because  of  the  extreme 
drought,  no  crops  whatever  were  cultivated;  in  others,  only  one- 
eighth  to  one-half  of  an  ordinary  yield  was  produced,  while  a  few, 
favored  by  reservoirs,  in  which  the  early  flood  waters  had  been 
conserved,  were  able  to  report  an  average  crop.  By  the  construction 
of  reservoirs,  for  which  there  are  a  number  of  available  sites,  suflS- 
cient  water  could  be  stored  during  the  flood  seasons  to  irrigate  not 
only  all  the  land  under  cultivation,  but  several  thousand  acres  addi- 
tional, which,  now  arid  and  practically  worthless,  could  be  added  to 
the  productive  area. 

Most  of  the  ditches  were  built  by  the  settlers  individually  to  irri- 
gate their  own  farms.  In  the  case  of  a  few  large  ditches  the  water  is 
measured  by  means  of  weirs,  and  is  usually  supplied  to  users  in  a 
continuous  flow.    No  instance  of  water  having  been  sold  is  reported. 
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Sediment  collects  to  some  extent  and  water  plants  grow  rapiilly  in  the 
ditches,  necessitating  an  annual  cleaning  with  shovels  and  serai>er8. 
The  chief  methoilsof  applying  water  to  thv^soil  are  by  flooding,  in  the 
case  of  alfalfa  and  small  grains,  and  by  furrows  at  regular  intervals. 
There  is  only  one  instance  reported  in  which  this  flooding  has  r(\sulted 
in  bringing  alkali  to  the  surface  where  none  previously  existed;  this 
is  in  the  neighborhood  of  St.  Johns,  and  even  there  the  soil  has  been 
much  improved. 

Owing  to  the  many  claims  on  the  Little  Colorado  having  prior  right 
to  the  water,  there  is  frequently  a  scarcity,  notably  in  the  vicinity  of 
Eagar.  Especially  was  this  true  in  1800,  when  the  acreage  was  much 
smaller  than  usual,  and  on  many  farms  only  one-eighth  of  an  average 
crop  was  produced.  The  necessity  for  a  good  system  of  rt»stM'voirs  is 
very  apparent,  as  the  soil  is  exceedingly  fertile  and  yields  good  crops 
when  suflicient  moisture  is  applied.  On  account  of  the  light,  fall  of 
snow  in  the  mountains,  the  scarcity  of  water  prevented  entirely  the 
cnltivation  of  any  crops  under  the  West  Side  ditch  at  Springerville, 
and  the  remaining  ditches  suffered,  though  not  to  a  similar  extent. 
The  Round  Valley  Water  Storage  Company,  by  the  use  of  reservoirs, 
was  able  to  supply  the  water  needed  to  the  land  situated  under  it. 
Experiments  with  orchard  fruits  at  this  place  have  not  been  success- 
ful, owing  to  the  frosts;  but  small  fruits,  such  as  gooseberries  and 
raspberries,  and  all  kinds  of  vegetables  are  raised.  On  the  Black 
River,  30  miles  southwest,  there  is  a  small  area  irrigated  from  July  4 
to  July  20,  after  which  time  the  rainfall  supplies  all  the  moisture 
needed.  This  locality  is  in  the  midst  of  the  White  Mountains,  at  an 
elevation  of  7,000  feet,  and  is  visited  by  frosts  as  late  as  June,  and  in 
some  seasons  as  early  as  August,  admitting  only  the  planting  of  pota- 
toes and  oats  and  barley,  which  are  cut  green  for  hay.  From  the 
former  large  yields  are  obtained.  Priority  rights  of  the  ditches  located 
alx>ve  Tule  prevented  the  irrigators  at  this  place  from  securing  water 
except  during  the  month  of  March.  A  reservoir  was  constructed  at  a 
cost  of  $1,140,  but  the  constructoi-s  were  unable  to  secure  permission 
to  build  a  ditch  through  a  certain  tract  of  land  and  were  forced  to 
abandon  it,  causing  i  serious  loss  to  thirty  families. 

The  drought  in  lb,i9  prevented  the  reservoirs  at  St.  Johns  from 
being  filled  to  the  high- water  mark,  and  the  acreage  irrigated  was  50 
per  cent  and  in  some  instances  75  per  cent  less  than  usual.  When 
the  reservoir  now  under  construction  is  completed  it  is  expected  that 
^,000  or  5,000  acres  additional  will  be  brought  under  cultivation. 
East  of  this  place,  across  the  New  Mexico  border,  a  valuable  reservoir 
site  is  reported.  It  is  not  situated  on  any  living  stream,  but  is  on 
Largo  Creek,  or  wash,  which,  reaching  east  to  the  Continental  Divide, 
drains  120  square  miles.  By  the  construction  of  a  dam  it  is  believed 
that  the  annual  flood  waters  would  be  sufficient  to  fill  the  reservoir 
thus  formed,  thereby  enabling  the  reclamation  of  at  least  15,000  acres 
of  arid  land. 

A  scarcity  of  water  in  the  Nutrioso  and  Coulter  creeks  caused  almost 
a  total  failure  of  the  crops  on  the  lands  dependent  upon  them.  At 
Concho  a  small  area  of  land  is  supplied  with  water  from  springs  and 
reservoirs.  The  flow  of  the  springs  i-emains  unchanged,  but  the  reser- 
voirs failed  in  the  early  part  of  the  season.  A  number  of  ditches  in 
the  vicinity  of  Ganado  are  owned  exclusively  by  the  Navaho  Indians, 
and  were  built  by  them  without  any  assistance  from  the  Government. 
They  are  used  only  during  the  rainy  season  and  when  the  snow  melte, 
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as  there  is  not  a  sufficient  amount  of  wat^r  during  the  dry  season  to 
supply  them.  The  Indians  have  under  cultivation  approximately  600 
acres,  upon  which  they  raise  all  kinds  of  cereals  and  fruits. 

COCHISE  COUNTY. 

Cochise  County  is  situated  in  the  southeastern  part  of  Arizona. 
Extending  83  miles  north  and  south,  and  84  miles  east  and  west,  it 
contains  an  area  of  6,147  square  miles,  being  slightly  larger  than  the 
combined  areas  of  Rhode  Island  and  Connecticut.  The  surface  of  the 
county  is  rugged,  as  it  is  traversed  from  north  to  south  by  three  nearly 
parallel  ranges  of  mountains,  known  as  the  Chiricahua,  Dragoon  and 
Mule,  Whetstone  and  Huachuca. 

Between  these  ranges  are  valleys  of  great  fertility,  only  small  por- 
tions of  which  have  been  brought  under  cultivation,  because  of  the 
scarcity  of  water. 

In  some  localities  water  is  found  at  very  slight  depths  and  is  easily 
tapped  by  wells,  making  possible  a  small  amount  of  irrigation.  At 
St.  David  and  Benson  the  Mormons  have  sunk  56  of  these  wells,  vary- 
ing in  depth  from  150  to  450  feet,  the  average  being  350  feet.  The 
two  largest  wells  have  depths  of  275  and  450  feet,  respectively,  and 
each  discharges  85  gallons  per  minute  from  a  2-inch  pipe.  The  aver- 
age flow  of  the  other  wells  is  about  40  gallons  per  minute.  Sinking 
these  wells  is  relatively  inexpensive.  A  well  having  a  depth  of  295  feet, 
with  a  pipe  li  inches  in  diameter  and  flowing  45  gallons  per  minute,  has 
been  put  down  in  three  days,  at  a  total  cost  of  less  than  $55.  In  this 
locality  there  is  a  comparatively  large  area  supplied  from  these  wells, 
and  it  presents  one  of  the  most  promising  fields  for  irrigation  from 
wells  in  the  Territory. 

Sulphur  Spring  Valley,  in  the  central  part  of  the  county,  is  30  nodles 
wide  and  ninety  miles  long.  The  White  River,  which  rises  in  the 
Chiricahua  Mountains,  flows  west  and  thence  south  into  Mexico. 

During  the  greater  part  of  the  season  the  river  is  dry  and  only  a 
little  irrigation  is  done,  and  this  mostly  in  the  foothills  in  the  vicinity 
of  Bisbee  and  Pearce.  Hay  is  the  principal  crop  grown,  and  is  irri- 
gated by  water  obtained  chiefly  from  springs  and  wells.  Water  is 
found  at  depths  of  from  10  to  100  feet. 

In  the  west  is  the  San  Pedro  Valley,  the  most  thickly  settled  and 
largest  irrigated  area  in  the  county.  It  contains  the  towns  of  Benson, 
Tombstone,  Fairbank,  and  St.  David.  The  San  Pedro  River,  rising 
in  Mexico,  flows  through  this  valley  in  a  northerly  direction  into 
Pima  County,  where  it  joins  the  Gila.  This  river  is  the  chief  source 
of  water  supply,  and  the  principal  ditches  deriving  water  from  it  are 
the  St.  David  and  the  Union.  A  number  of  small  private  ditches  are 
also  supplied  by  this  stream. 

The  San  Simon  Valley  is  in  the  eastern  part  of  the  county.  Owing 
to  the  small  amount  of  water  in  the  San  Simon  River,  irrigation  is 
not  practiced  on  a  considerable  scale,  and  is  confined  principally  to 
the  vicinity  of  San  Simon.  Some  artesian  wells  are  in  use,  the  first 
one  in  Arizona  having  been  developed  in  this  valley  in  1882. 

By  the  construction  of  reservoirs,  for  which  there  are  a  number  of 
available  sites,  the  water  supplj^  could  be  considerably  augmented, 
and  a  sufficient  quantity-  stored  to  irrigate  several  thousand  additional 
acres  of  fertile  land.  What  is  reported  to  be  a  good  site  is  located  15 
miles  north  of  the  town  of  Bisl)ee,  where  a  dam  350  feet  in  length  and 
40  toel  ill  iieight,  it  is  claimed,  would  furnish  a  storage  capacity  for 
6,400  acres. 
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Another  site  is  li  ipiles  above  Charleston  and  26  miles  fromBisbee, 
where  a  dam  400  feet  long  and  60  feet  high  would  create  a  reservoir 
believed  to  be  of  a  size  sufficient  for  6,800  acres.  Another  advanta- 
geous site  is  reported  in  the  vicinity  of  San  Simon. 

Near  Fort  Huachuca  several  ranches  take  small  ditches  from 
Babacomari  Creek  and  from  springs  located  in  the  canyons  of  the 
Huachuca  Mountains. 

But  few  measurements  of  water  are  reported  in  the  county,  and  no 
water  is  sold.  No  instances  of  alkali  having  been  brought  to  the  sur- 
face are  mentioned.  It  is  necessary  to  clean  the  ditches  annually, 
owing  to  the  collection  of  sediment  and  the  growth  of  water  plants  in 
them.  The  chief  method  of  irrigation  is  by  flooding.  Sufficient 
moisture  is  furnished  during  the  last  of  July  and  August  to  produce 
d  fair  crop  of  hay  without  irrigation  in  most  localities.  There  was  a 
fair  amount  of  rainfall  in  1899,  but  irrigation  is  relied  upon  almost 
wholly  to  produce  crops. 

COCONINO  COUNTY. 

Coconino  County,  formed  in  1891  from  a  portion  of  Yavapai  County, 
is  situated  in  the  north  central  part  of  Arizona.  It  is  the  largest 
county  in  the  Territory  and  includes  within  its  boundaries  parts  of 
tlie  Moqui,  Navaho,  Hualpai,  and  all  the  Supai  Indian  reservations, 
tlie  last  named  being  situated  in  the  Grand  Canyon  forest  reserve. 
The  greatest  length  of  the  county  is  185  miles,  its  gi'eatest  width  140 
miles,  and  its  area  is  nearly  19,322  square  miles,  being  larger  than  the 
combined  areas  of  Vermont,  Massachusetts,  and  Delaware.  It  is  on 
the  great  Colorado  plateau,  and  the  greatest  portion  has  an  elevation 
of  nearly  7,000  feet.  Across  the  northern  part  the  county  is  trav- 
ersed by  the  Colorado  and  its  tributary,  the  Little  Colorado.  These 
rivers  have  cut  steep  walled  canyons  thousands  of  feet  in  depth,  abound- 
ing  in  wildly  picturesque  scenery  and  wonderful  gorges.     Though 

I  carrying  a  large  volume  the  rivers  are  useless  for  irrigation  as  the 
waters  are  hundreds  or  even  thousands  of  feet  below  the  surface  of 

i    the  arable  land.    Owing  to  this  lack  of  an  available  water  supply  the 

[   area  irrigated  is  small  and  is  confined  to  the  localities  of  Lees  Ferry, 

f   Tuba,  Supai,  and  Fredonia. 

*        At  Lees  Ferry  the  water  is  obtained  from  springs  in  the  parish  can- 

!yon.  The  supply  is  more  than  sufficient  for  the  small  area  under 
cultivation,  and  the  crops  irrigated  are  alfalfa,  grapes,  apples,  and 
1  peaches.  At  Tuba  water  is  supplied  from  Moen  Copie  wash.  Thei'e 
^  is  a  slight  scarcity  in  July  that  could  be  prevented  by  small  reservoirs 
i  along  the  line  of  ditch.    The  Indians  at  Supai  obtain  water  from  Cat- 

Iaract  River,  which  comes  out  of  the  ground  in  torrents  at  the  head  of 
their  camp.  The  flow  is  so  great  that  the  amount  used  for  irrigation 
is  hardly  noticeable.  Evidences  abound  showing  that  irrigation  was 
practiced  by  the  Indians  hundreds  of  years  ago,  probably  long  before 
the  white  man  ever  set  foot  upon  the  American  continent. 

The  Fredonia  ditch  receives  its  water  from  Eanab  Creek.  Owing 
to  the  great  width  and  sandy  nature  of  the  creek  bed  the  flow  is  very 
irregular.  The  winds  drive  the  shifting  sands  across  the  stream, 
causing  the  water  to  spread  over  a  large  area,  where  it  soon  evaporates. 
There  is  a  scarcity  in  June  and  July  that  could  be  prevented  by  pip- 
ing the  water  in  the  creek  bed.  A  reservoir  is  already  in  use  for  this 
ditch. 

The  southern  portion  of  the  county  extends  to  the  forested  edges 
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of  the  plateau,  where  it  begins  to  break  off.  The  valleys  here  are 
less  deep  and  narrow,  and  agricnlture  is  attempted  on  a  larger  scale. 
Irrigation  is  confined  to  a  few  acres  in  the  vicinity  of  Flagstaff  and 
Williams,  water  from  tne  latter  place  being  furnished  by  wells  sunk 
to  a  depth  of  from  4  to  7  feet.  In  this  section  most  of  the  crops  are 
produced  by  dry  farming.  Potatoes  do  especially  well,  and  large 
shipments  are  made  to  various  points  throughout  the  Territory. 

The  ditches  for  the  most  part  are  small  and  of  individual  owner- 
ship. There  is  only  one  instance  reported  of  the  sale  of  water,  and 
only  one  in  which  it  is  measured  by  weirs.  The  water  of  the  larger 
ditches  is  distributed  proportionately  to  the  users,  each  receiving  a 
continuous  flow. 

The  methods  of  irrigation  ai-e  by  flooding  for  hay  and  by  furrows 
for  other  crops.  There  are  a  few  available  sites  for  reservoirs  not  yet 
utilized.  Throughout  the  greater  portion  of  the  county  irrigation  is 
not  practiced,  the  farmers  depending  on  the  rainfall  for  growing  their 
products. 

GILA  COUNTY. 

Gila  County,  one  of  the  smaller  divisions  of  the  Territory,  is 
located  in  the  eastern  central  portion  and  comprises  an  area  of  4,542 
square  miles.  Its  eastern  half  is  covered  by  the  White  Mountain 
Indian  Reservation,  which  contains  nearly  all  of  the  arable  land  in 
the  county.  The  portion  lying  outside  of  this  reservation  is  broken 
by  high  mountain  ranges.  Because  of  its  rugged  nature  the  area 
capable  of  irrigation  is  small,  and  is  situated  in  the  long  and  narrow 
vallej^s  of  Salt  River  and  Tonto  Creek,  which  are  each  about  16  miles 
long  and  not  over  2  miles  in  width. 

The  flow  of  water  in  Salt  River  is  continuous  and  the  supply  is 
abundant,  more  than  suflicient  for  all  the  land  that  could  be  brought 
under  cultivation. 

In  the  Tonto  Valley  the  supply  is  sufficient,  and  a  scarcity  only 
occurs  when  the  ditches  are  not  cleaned  and  kept  in  repair.  North 
of  here,  however,  at  Pine,  the  farmere  state  that  they  receive  water 
from  creeks  only  after  rain  storms,  and  the  supply  is  by  no  means 
adequate.  This  scarcity,  which  is  mast  felt  in  June  and  July,  could 
be  prevented  by  the  construction  of  reservoirs,  for  w^hich  there  are 
said  to  be  several  small  sites  in  this  locality.  The  number  of  acres 
under  cultivation  in  the  Tonto  Basin  is  approximately  1,500. 

In  the  Pinal  Creek  Valley,  which  is  10  miles  long  by  1  mile  wide, 
the  area  irrigated  was  small. 

All  the  ditches  are  small  and  are  owned  by  individuals.  The  most 
important  one  reported  is  the  Kenton,  above  Livingston,  in  which 
seven  farmers  are  interested.  Water  is  diverted  into  it,  as  in  all  the 
others,  by  small  temporary  dams  extending  across  the  streams,  no 
Dermanent  dam  being  able  to  withstand  the  spring  floods.  The  chief 
methods  of  irrigation  are  by  flooding  with  small  checks  for  grain  and 
air'alfa  and  b}^  furrows  for  other  products. 

In  the  valley  of  the  Salt  River  at  the  junction  of  Tonto  Creek, 
2^  miles  northwest  of  Globe,  there  is  an  excellent  site  for  a  reservoir  that 
is  t(  be  utilized  for  the  benefit  of  lands  near  Phoenix. 

The  dam  site  is  on  the  Salt  River,  in  the  mountains,  some  60  miles 
northeast  of  Phoenix,  at  the  point  where  the  river,  leaving  the  Tonto 
Basin,  enters  a  deep,  narrow  gorge  in  the  solid  rock,  knowTa  as  the 
Box  Canyon.  The  gorge  is  but  '20V  feet  wide  at  the  level  of  the 
stream,  and  for  the  first  100  feet  upward  the  walls  are  perpendicular. 
In  the  preliminary  reconnoissance  bed  rock  was  locate  at  an  average 
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depth  of  25  feet  below  the  stream  bed.  It  is  proposed  to  build  a 
masonry  dam  which  will  be  200  feet  high  above  low  water,  and,  allow- 
ing for  waste  ways  20  feet  deep,  will  create  a  reservoir  180  feet  deep. 
The  dam  will  be  650  feet  long  on  top.  The  waste  ways  on  each  side 
of  the  dam  are  calculated  to  pass,  without  overtopping  the  dam,  the 
greatest  known  flood,  that  of  1891,  when  the  discharge  during  part  of 
one  day  was  equal  to  one-half  of  that  running  over  Niagara  Falls. 

The  reservoir  site,  covering  over  18  square  miles,  is  likewise  ideally 
located  by  nature.  Into  this  basin  is  carried  the  run-off  from  a  drain- 
age area  of  nearly  6,000  square  miles,  most  of  which  is  within  the 
region  of  the  greatest  precipitation  in  the  Territory.  The  greater 
portion  of  this  watershed  has  a  rainfall  of  15  to  20  inches  and  upward 
annually.  It  requires  but  3^  inches  depth  of  run-off  from  this  shed, 
or  20  per  cent  of  16  inches  of  rainfall,  to  produce  1,000,000  acre-feet. 
The  storage  capacity  of  the  reservoir  is  limited  only  by  the  height'of 
dam  which  it  is  practicable  to  build,  and  the  capacity  of  the  reservoir 
which  will  be  created  by  the  dam  projected  will  be  stupendous — no 
less  than  757,000  acre-feet,  or  32,670,000,000  cubic  feet  of  water.  It 
is  conservatively  estimated  that  the  757,000  acre-feet  thus  stored  will 
be  ample  for  the  irrigation  of  300,000  acres  of  land.  That  the  com- 
pany is  fully  warranted  by  the  water  supply  in  constructing  a  reser- 
voir of  this  enormous  capacity  can  not  be  doubted.  Measurements 
of  the  flow  of  Salt  River  during  a  period  of  years  show  the  run-off  to 
have  been  as  follows: 

Acre-feet. 

1889 1,184,780 

1890 1,659,500 

1891 2,000,000 

1892 668,000 

1893 1,000,000 

1894 277,700 

1895 1,124,000 

Firsthalf  of  1896 226,248 

The  measurements  were  taken  at  a  point  on  the  Salt  River  a  short 
distance  above  its  junction  with  the  Verde.  The  figures  for  the  years 
1897  and  1898  are  not  at  hand.  The  year  1899  was  one  of  extraordi- 
nary drought,  and  the  discharge,  as  appears  in  the  table  thereof  under 
the  head  of  Maricopa  County,  was  but  little  more  than  265,000  acre- 
feet. 

With  a  dam  storing  757,000  acre-feet,  the  reservoir  would  have 
passed  through  this  cycle  of  dry  and  wet  years  and  supplied  750,000 
acre-feet  In  every  year  but  1894  (said  to  be  the  driest  year  on  record 
with  the  exception  of  1899),  when  it  would  have  yielded,  with  the 
wat-er  carried  over  from  the  previous  year,  nearly  the  quantity  with- 
out emptying  the  reservoir. 

Under  the  land  act  of  March  3,  1891,  the  Government  has  granted 
the  site  to  the  Hudson  Reservoir  and  Canal  Compan5%  From  the 
dam  site  to  the  irrigated  region  of  the  Salt  River  Valley,  a  distance 
of  about  30  miles,  the  river  flows  through  a  canyon,  and  the  company 
has  appropriated,  under  the  Territorial  laws,  this  channel  as  its  canal 
for  conveying  the  impounded  water. 

The  estimated  cost  of  the  Tonto  Basin  dam,  complete,  is  12,500,000. 
The  plans  are  so  drawn,  however,  as  to  permit  of  building  the  dam  in 
two  sections,  so  that  in  case  of  difficulty  in  procuring  funds  sufficient 
to  build  the  dam  to  the  ultimate  height  projected,  the  fiinst  section 
may  be  built  to  a  height  which  will  impound  300,000  acre-feet  of 
water,  the  second  section  to  be  completed  thereafter  as  convenient. 
But  the  indisputable  merit  of  this  enterprise  should  make  it  no  diffi- 
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cult  undertaking  to  obtain  u  the  beginning  all  the  capital  necessary 
for  construction. 

Vitally  important  as  this  project  is  to  the  irrigation  and  all  other 
vested  interests  in  the  Salt  River  Valley,  the  Globe  copper-mining 
district  and*  the  mining  region  between  Globe  and  the  dam  are  little 
less  interested.  To  the  mines  and  smelters  of  that  locality  the  high 
cost  of  fuel  is  a  serious  hindrance  to  development  and  profit.  Wood 
appears  to  be  an  exhausted  quantity,  practically,  and  coal  costs  $12 
per  ton.  The  estimated  average  cost  of  producing  a  horsepower  for 
one  year  is  $187.50  for  fuel  alone. 

Cheap  electrical  power  would  wonderfully  stimulate  the  mining 
industry  in  that  locality,  and  the  reservoir  company  claims  that  it 
will  develop  a  water  power  which  will  produce  10,240  horsepower,  of 
which  6,768  horsepower  can  be  transmitted  electrically  to  Globe,  35 
miles  distant.  I  have  received  no  estimate  from  the  company  of  the 
cost  of  installing  their  electric  power  and  transmission  plant,  but 
that  it  can  be  done  at  a  cost  not  prohibitive  of  profitable  operation  I 
have  no  doubt. 

During  the  past  summer  exhaustive  investigations  were  made  by 
engineers  of  the  Geological  Survey  at  this  dam  site  with  a  view  to 
determining  definitely  the  location  of  bed  rock,  diamond  drills  being 
used  for  the  purpose.  The  I'esults  were  more  than  satisfactory.  It 
was  ascertained  that  at  the  deepest  point  bed  rock  is  but  43  feet  below 
the  surface,,  and  that  over  most  of  the  area  of  the  proposed  dam  the 
distance  to  bed  rock  is  much  less.  The  quality  of  the  bed  rock  and 
of  the  walls  of  the  canyon  were  found  to  be  ideal  for  the  construction 
of  the  dam  required. 

GRAHAM  COUNTY. 

Graham  County,  in  the  central  eastern  part  of  the  Territory,  con- 
tains an  area  of  6,500  square  miles.  Its  northwestern  portion  is 
covered  by  the  White  Mountain  Indian  Reservation.  It  is  of  rugged 
topography,  with  elevations  varying  from  2,800  to  10,000  feet.  The 
Solomonsville  Vallej^  from  2  to  5  miles  wide,  is  the  central  part  of  the 
county.  Through  this  valley,  in  which  is  located  all  the  agricultural 
area  of  the  county,  flows  the  Gila  River,  the  chief  source  of  watet 
supply.  This  river  rises  in  New  Mexico,  crosses  the  eastern  boundaiy 
of  the  county  near  its  southern  part,  and  flows  northwest  until  it  unites 
with  the  San  Francisco  River.  The  soil  of  the  v^alley  is  a  rich  allu- 
vium, very  fertile,  and  under  a  high  state  of  cultivation.  The  climate 
is  mild,  and  almost  any  crop  known  to  the  western  continent  can  be 
produced.  The  agricultural  towns  are  Duncan,  Solomonsville,  Saf- 
ford,  Thatcher,  Central,  Pima,  Bryce,  Matthews,  Eden,  Fort  Thomas, 
Geronimo;  also  Aravaipa,  Fort  Grant,  Bonita,  Wilcox,  and  Clifton. 
At  Duncan  the  ditches  belong  to  individuals,  and  are  taken  f ix)ni  the 
Gila  River.  The  supply  is  usually  plentiful  for  the  land  under  culti- 
vation, although  a  slight  scarcity  sometimes  occurs  in  the  latter  part 
of  May  and  lasts  until  the  rsLiny  season,  about  Jul}'  15.  This  scamty 
could  be  prevented  if  only  one  ditch  on  each  side  of  the  river  was 
used,  or  b}^  the  construction  of  a  reservoir  in  the  canyon.  From 
Solomonsville  to  Geronimo  canals,  25  in  number  and  vdth  varying 
lengths  of  from  1  to  15  miles,  are  taken  from  both  sides  of  the  riv^er 
at  intervals  of  a  few  miles. 

IiTigation  is  entirely  in  the  hands  of  the  farmers  and  owners  of  the 
soil,  and  the  ditches  are  owned  by  them  under  the  cooperative  system. 
When  the  title  to  real  estate  passes,  the  water  right  goes  with  it. 
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Among  these  ditches  is  the  San  Jose — built  in  1875,  rebuilt  in  1809 — 
8  miles  in  length,  and  cost  $20,000.  It  is  constructed  through  a  cement 
and  gravel  formation  for  the  entire  distance,  and  is  probably  one  of 
the  finest  canals  in  the  Territory.  The  Montezuma  ditch  is  8  miles 
long  and  cost  $25,000.  The  Central,  built  in  1873,  is  9  miles  long, 
and  cost  $4,800.  The  Oregon  Irrigation  Company's  ditch,  having  a 
length  of  8  miles,  cost  85,000,  and  the  Smithville,  6^  miles  long,  cost 
$2,500.  The  Enterprise  ditch,  now  under  construction,  will  he  36 
miles  in  length,  and  w}ll  irrigate  50,000  acres  when  completed.  One 
mile  only  as  yet  has  been  constructed.  At  Bonita  a  private  ditch, 
taken  from  Fort  Grant  Creek,  has  a  length  of  2  miles,  cost  $500,  and 
in  1899  irrigated  about  250  acres,  which  produced  500  tons  of  wild  hay. 
Its  area  was  considerably  less  than  usual,  as  in  some  yeai-s  over  1,000 
acres  have  been  irrigated  by  this  ditch.  The  shortage  was  due  to  the 
light  snowfall  on  the  adjacent  mountains.  There  are  reported  to  be 
numerous  reservoir  sites  along  the  line  of  the  creek,  and  if  they  were 
used  the  normal  precipitation  on  the  surrounding  mountains  would  be 
sufficient  to  reclaim  several  thousand  acres  of  good  land  now  of  no 
value.  Mount  Graham^  a  lofty  peak,  is  covered  with  snow  every 
wintei*,  and,  under  the  present  condition,  when  it  melts  the  greater 
part  goes  to  waste. 

In  order  to  bring  a  large  area  under  cultivation,  it  will  be  necessary 
to  construct  reservoirs  to  increase  the  water  supply.  There  are  proba- 
bly a  number  of  available  sites,  as  all  the  streams  flow  through  can- 
yons and  valleys.  Among  them  is  one  above  the  Kempton  ditch, 
where,  at  an  estimated  cost  of  $15,000,  a  dam  could  be  built  that  would 
store  during  the  flood  season  a  supply  sufficient  for  5,000  acres. 

In  several  places  it  has  been  found  practicable  to  increase  the  sup- 
ply by  artesian  wells.  A  large  ai*ea  has  been  reclaimed  during  the 
past  year  by  this  method.  All  methods  of  irrigation  are  practiced, 
according  to  the  topogi'aphy  of  the  land,  character  of  soil,  and  kind  of 
crops.  Irrigation  is  reported  in  certain  places  as  having  resulted  in 
bringing  alkali  to  the  surface.  In  some  instances  it  has  increased  the 
dex)Osits  of  alkali,  while  in  others,  in  very  bad  alkali  lands,  it  has 
improved  the  soil  by  carrying  the  alkali  into  the  porous  subsoil. 

The  dit/Ches  are  put  in  condition  about  the  1st  of  January,  water  is 
turned  into  them  in  March,  and  the  flow  continues  until  the  following 
January.  Much  sediment  collects  during  the  summer  rains,  and 
aquatic  plants  grow  rapidly,  necessitating  the  cleaning  of  the  ditches 
at  least  once  a  year,  and  frequently  four  or  five  times. 

MARICOPA  COUNTY. 

Maricopa  County,  in  the  central  part  of  Arizona,  contains  an  area 
of  8,816  square  miles,  and  is  slightly  larger  than  Massachusetts. 
Within  its  boundaries,  pnncipally  in  the  valleys  of  the  Salt  and  Gila 
rivers,  is  located  more  than  one-half  of  the  irrigated  area  of  the  Terri- 
tory. The  Salt  River,  after  crossing  the  eastern  boundary  of  the 
county,  flows  southwest  and  unites  "JO  miles  below  Phoenix  with 
the  Gila.  The  valley  through  which  it  flows  is  estimated  to  be  60 
miles  long  and  15  miles  wide.  Its  surface  appears  level — broken  only 
in  places  by  isolated  mountains  and  peaks — but  in  ivality  it  has  a 
irraxlual  slope  towaixl  the  west.  This  uniformity  of  surface  is  of 
great  advantage,  as  water  can  readily  be  diverted  at  almost  any  part 
of  the  river's  course  and  carried  diagonally  away  from  the  stream, 
covering  in  the  coui^se  of  a  few  miles  a  considerable  extent  of  coun- 
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try,  almost  eveiy  portion  of  which  can  be  readily  brought  und( 
tillage.  The  farms  are  in  a  high  state  of  cultivation.  The  waU 
carries  a  large  percentage  of  sediment,  which  is  incomparable  as  a 
fertilizer.  The  dark,  rich  allu\ial  soil  is  claimed  to  be  admirably 
adapted  to  the  growtli  of  alfalfa,  wheat,  barley,  all  kinds  of  vege- 
tables, sugar  cane,  melons,  etc.,  while  the  gray,  sandy  loam  of  the 
mesas  for  the  production  of  oranges,  lemons,  grapes,  figs,  nectarines, 
apricots,  etc.,  is  unexcelled.  The  climate  is  semitropical.  Summe- 
heat  sets  in  earlier,  is  more  intense,  and  lasts  longer  than  in  localities 
of  the  same  altitude  nearer  the  sea.  The  summer  extends  from  June 
to  September. 

In  1897  a  gauging  station  was  established  at  McDowell,  and  since 
that  time  the  water  in  both  the  Salt  and  Verde  rivers  has  been  meas- 
ured. The  data  given  in  the  following  tables  are  the  result  of  daily 
measurements  m^e  by  the  Greological  Survey  for  the  year  1899,  from 
January  1  to  November  11,  inclusive: 

Estimated  monthly  discharge  of  Salt  River  at  McDotoeU,  Ariz. 
[DralnAge  area,  6,960  square  mUes.  ] 


Months. 


Maximum. 


January — 
February... 

March 

April 

May 

June 

July 

August 

September . 
October  — 
November  . 

Total. 


1899. 


Discharge  in  second-feet. 


810 

485 

650 

025 

500 

530 

1.600 

3,500 

1,300 

785 

228 


Minimum. 


985 
860 
4£6 
475 
215 
173 
165 
175 
175 
168 
165 


Mean. 


Total  in 
acre-feet. 


879 

33,304 

0.08 

406 

22,548 

.06 

505 

31,061 

.08 

685 

34.810 

.09 

324 

19.922 

.06 

219 

13,081 

.03 

472 

29,022 

.08 

706 

43,410 

.11 

316 

18,803 

.05  ( 

2969 

16,540 

.04  i 

213 

12,674 

.OQ  ' 

1 

285,115 


Bun-ofl. 


Second-  I 

feet  per  |  Depth  in 

square  '  inches, 
mile. 


aor 

.61 

.» 

.16 
.01 
.01 
.06 
.13 
.OS 
.(6 


A  table  of  the  discharge  in  other  years  is  given  in  the  article  on  Gila 
County,  in  connection  with  the  description  of  the  proposed  storage 
reservoir  in  the  Tonto  Basin. 


Estimated  mronthly  discharge  of  Verde  River  at  McDowell^  Ariz. 
[Drainage  area,  6,000  square  miles.] 


Months. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Total  in 
acre-feet. 


Bun-ofF. 


Second-  , 

feet  per  '  Depth  in 

square  '  inches, 
mile. 


January 

February... 

March 

April 

May 

June 

July-  

August 

September  . 

October  

Noveml>er  . 

Total  . 


1899. 


560 
375 
325 

2:J0 
210 
Z^ 
,400 
MTi) 
!,50() 

!,7ro 

250 


295  I 

225  I 

170 

118 

118 

118 

13b  ' 

160 

235 


350 
344 
atK) 
305 
152 
152 
365 
434 
357 
549 
249 


21,621 
19,105 
15,987 
12,198 
9.346 
9,045 
22.443 
26,686 
21,243 
33,75: 

14,  sr 


r.^  I 


0.06 
.06 
.04 
.08 
.03  I 
.03  I 
.08  ! 
.07 
M  I 
.09 
AH  ' 


206, 148  I 
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^he  supply  of  water  in  1899  was  much  below  the  average.  It  has 
bot-.  estimated  that  the  combined  daily  flow  in  the  canals  in  this  val- 
ley for  the  year  prior  to  October  was  10,000  miners'  inches  less  than 
the  average  daily  flow  for  the  five  years  preceding.  The  rainfall  was 
also  smaller,  consequently  the  conditions  were  not  favorable  for  an 
average  crop.  For  the  previous  six  or  eight  years  there  had  been  a 
steady  increase  in  the  area  under  cultivation,  but  the  data  obtained 
for  1899  indicate  that  the  acreage  irrigated  in  that  year  was  not  as 
large  as  usual,  and  that  the  yield  was  materially  lessened.  On  the 
irrigated  land  producing  one  crop  of  grain  or  alfalfa  the  yield  was  25 
per  cent,  while  on  that  maturing  two  or  more  crops  it  was  from  40  to 
60  x>©r  cent  less  than  in  the  preceding  year.  The  measui*ements  of 
these  streams  (the  Salt  and  Verde  rivers)  for  the  years  1900  and  1901 
have  shown  a  much  larger  flow,  there  having  been  great  floods  in  each 
year,  but  the  exact  figures  have  not  been  furnished  to  this  office. 

The  principal  canals  of  Salt  River,  Maricopa  County, 


Kamo. 

used. 

Lemrth 
inmues. 

Average 

width  in 

feet. 

Capacity 

in  secona- 

feet. 

Cost. 

NORTH  BIDS. 

Ari^^na  OanA] 

1886 
1878 
868 
1868 
1871 

47 
26 
80 
80 
U 
12 

24 
38 

10 
11 
80 
18 
10 
6 

40 
80 
18 
15 
19 

1,000 
216 
160 
150 

H.  000, 000 

Ontn^Cftfml ,. 

25,000 

S5r^SrV*iiAr"5^V«fi*'*' """""*'"' 

80,000 
76,000 

Vitfin^ni* CahaI/. ............................  ... 

^,^nfirT# Canal.   . .    . 

SOUTH  SIDE. 

HfirhU«Ml  OahaI , 

1890 
1891 
1877 
1877 
1870 
1871 
1886 
1887 

16 
40 
15 
17 
40 
10 
8 
15 

100 

1,000 

175 

175 

837 

52 

7 

120,000 

(1) 

CVn«^1MatwlOftnftl  . 

Mfw^Canftl  . ,.    

150,000 

jytf^h  On*l     .         ...     

40.000 

150,000 

ftm  f'nuiclBco  Canal . 

15,000 

(M 

M^mtonie Canal ....^.^^  ..^  ^. 

6,rao 

>  Not  given. 

For  the  economical  administration  of  their  business  the  first  four 
canals  on  the  north  side  of  the  river  have  been  placed  under  the  con- 
trol of  the  Arizona  Water  Company,  although  each  company  retains 
its  corporate  existence.  The  Arizona  Canal  heads  1  mile  below  the 
confiuence  of  the  Salt  and  Rio  Verde.  The  water  is  diverted  into  it 
by  means  of  a  900-foot  dam  built  of  timber  and  stone,  which  extends 
diagonally  across  the  stream.  The  head  gate  of  the  Grand  Canal  was 
washed  away  in  1899,  and  since  that  time  it  has  received  its  water 
from  the  Arizona  Canal. 

The  Maricopa  and  Salt  River  Valley  canals,  which  head  5  miles 
east  of  Phoenix,  have  a  joint  dam  of  brush  and  stone  across  the  stream 
and  a  joint  head  for  one-half  of  a  mile,  where  the  di\ision  gates  are 
located.  The  length  of  time  water  is  furnished  to  users  under  these 
four  canals  depends  upon  the  amount  in  the  river.  When  the  supply 
iB  plentiful  the  consumers  are  entitled  to  a  continuous  flow,  and  in 
summer,  when  the  water  is  low,  runs  are  rotated  between  the  canals, 
giving  larger  heads  for  shorter  periods.  All  the  water  is  turned  into 
the  Arizona  and  Maricopa  for  four  days;  then  into  the  Grand  and  Salt 
for  an  equal  length  of  time. 

The  Farmers  Canal  heads  3i  miles  below  Phoenix.  Ten  years  ago 
it  was  enlarged  to  its  present  size.     Because  of  the  drought  of  the 
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last  few  years  no-  crops  were  irrigated  by  it,  but  formerly  both  ceret^ 
and  alfalfa  were  produced. 

The  Consolidated  Canal  on  the  south  side  of  the  river  is  in  reality 
an  enlargement  of  the  Mesa  for  a  distance  of  8  miles,  over  which  the 
Mesa  Canal  Company  has  no  jurisdiction.  No  land  is  irrigated 
directly  by  it,  for  it  is  used  chiefly  as  a  supply  canal  for  the  Utah, 
Mesa,  and  Tempe. 

In  addition  to  the  canals  given  in  the  above  table,  there  is  the 
Meridian  Canal  now  under  construction.  It  is  designed  to  be  10  miles 
long,  12  feet  wide,  and  the  cost,  it  is  estimated,  will  be  $16,000.  Three 
and  one-half  miles  have  been  completed. 

In  the  larger  canals  water  is  measured  by  weirs,  or  in  flumes.  For 
grain  and  alfalfa  the  chief  method  of  irrigation  is  by  flooding,  occa- 
sionally using  borders  to  conflne  the  water;  furrows  and  basins  are 
used  for  orchards  and  gardens. 

Salt  River  carries  a  notable  quantity  of  mineral  matter  in  solntion, 
but  it  is  claimed  that  only  in  places  along  the  lowlands  has  irrigation 
resulted  in  bringing  more  alkali  to  the  surface  than  formerly.  In 
canals  where  the  current  is  sluggish  a  so-called  moss  collects,  plants 
grow  rapidly,  and  sediment  is  deposited,  necessitating,  in  the  major- 
ity of  cases,  cleaning  twice  each  year.  The  usual  method  of  cleamng 
is  by  shovels  and  scrapers. 

The  next  largest  irrigated  portion  of  the  country  is  the  Gila  Valley, 
in  which  Buckeye  and  Gila  Bend  are  the  principal  towns.  The  canads 
are  as  follows: 

Prvndpal  canals  of  GUa  River,  Maricopa  County. 


I??  i.'^-iCS 


need. 


in  mUes. 


Average*  Capacity 

width      in  cubic 

in  foot-     feet  per 

16                300 

14                100 

17                675 

16                250 

12 

2S0 

15 

60 

Estimated 
cost 


Bnckeye  Canal 

Enterprise  Canal 

East  Riverside  Canal .. 
Lower  Oila  Bend  Canal 

Aztec  Canal 

Palomas  Canal 


1886 
1886 
1893  I 

1886  ! 
1885 

1887  . 


$80,000 

m,ooo 

^000 
6,000 
10,000 


In  addition  to  the  canals  named  above  is  the  Arlingtion,  recently 
constructed.  It  heads  4  miles  southwest  of  Buckeye  and  is  15  miles 
long  and  14  feet  wide.     Its  oost  is  estimated  at  |5l2,000. 

For  the  last  two  years  no  water  has  been  diverted  into  the  Aztec 
Canal.  A  conflict  between  the  useis  in  times  of  scarcity  and  a  lack 
of  system  in  the  division  of  water  has  resulted  In  expensive  litigation. 
The  canal  was  abandoned,  with  the  result  that  the  alfalfa  fields  and 
orchards  have  perished.  The  ranchers  still  keep  up  their  assessment 
work  on  the  canal  in  order  to  maintain  its  franchise. 

The  Lower  Gila  Bend  Canal  has  not  been  in  operation  for  severel 
years,  but  is  being  repaired,  and  irrigation  will  be  renewed. 

The  Palomas  Canal  might  properly  be  considered  in  Yuma  County, 
since  most  of  the  land  irrigated  by  it  is  located  there. 

The  supply  of  water  in  the  Gila  River  is  usually  suflficient  for  the 
land  under  cultivation.  The  crops  produced  are  alfalfa,  wheat,  ba^ 
ley,  corn,  and  vegetables.  The  chief  method  of  irrigating  hay  and 
grain  is  by  flooding  with  borders  '25  to  40  feet  apart  and  from  300  to 
6(X)  yards  long.  The  fanners  claim  that  irrigation  has  not  resulted 
in  an  increase  of  alkali,  but,  on  the  contrary,  the  soil  has  often  been 
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improved.  Sediment  collects  iu  the  ditches,  necessitating  cleaning 
once  each  year,  the  cost  of  which  is  from  *1  to  $2  per  acre.  There  are 
several  sites  for  reservoirs  above  the  valley,  and  these  must  be  utilized 
if  the  agricultural  area  is  to  be  notably  increased.  The  losses  by 
drought  in  1899  exceeded  the  estimated  cost  of  providing  water  storage. 

Among  the  canals  in  the  other  parts  of  the  countj'^  is  the  Rio  Verde 
Canal,  partly  constructed,  and  taken  from  the  Rio  Vei*de.  It  is 
designed  to  be  140  miles  in  length,  49  feet  wide,  and  its  cost  is  esti- 
mated at  $2,000,000.  A  quarter  of  a  million  dollars  has  already  been 
expended  in  the  preliminary  work  of  construction,  including  cost  of 
surveys.  A  tunnel  in  rock  715  feet  long,  with  open-cut  approaches 
60  feet  high,  and  a  total  length  of  400  feet,  and  25  miles  of  canal  have 
been  completed. 

The  Agua  Fria  Canal  and  reservoir,  taken  from  the  Agua  Fria 
River,  is  also  partly  constructed.  Its  total  length  will  be  30  miles, 
width  45  feet,  and  cost,  including  reservoirs,  $9C^,000.  All  the  water 
in  the  river,  estimated  at  375  feet  per  second,  is  claimed  by  this  com- 
pany, and  the  number  of  acres  that  can  be  imgated  by  the  canal  when 
completed  is  placed  at  150,000.  • 

Individual  ditches  are  taken  from  both  the  above-named  rivers, 
from  Agua  Caliente  Springs,  Cave  Creek,  from  a  well  at  Coldwater 
that  taps  the  underflow  of  the  Hassayampa  River,  and  from  other 
springs,  principally  in  the  vicinity  of  Cave  Creek. 

MOHAVE   COUNTY. 

Mohave  County,  in  the  extreme  northwestern  part  of  Arizona,  is 
the  second  largest  county  in  the  Territory,  having  an  area  of  13,421 
square  miles.  That  portion  lying  north  of  the  Colorado  River  forms 
a  high  plateau  crossed  by  small  mountain  ranges.  South  of  the  Colo- 
rado River  the  surface  is  broken  by  ranges  of  mountains  trending 
from  the  northwest  to  the  southeast.  Between  the  ranges  are  the 
valleys  of  the  Hualpai  and  Sacramento,  each  about  100  miles  long, 
with  an  average  width  of  3  miles.  The  soil  in  these  valleys  is  fertile, 
and  the  entire  area  would  be  valuable  for  agi'icultural  purposes  if  it 
were  possible  to  develop  a  water  supply.  At  the  present  time  but 
little  water  is  available,  and  the  area  irrigated  in  the  county  is  small, 
being  confined  to  tracts  along  the  Big  Sandy  River  on  the  southeast, 
the  Rio  Virgin  on  the  extreme  north,  and  small  farms  supplied  by 
wells  and  springs  in  various  parts  of  the  county.  It  has  been  esti- 
mated that  with  sufi&cient  capital  several  million  acres  in  this  county 
might  be  reclaimed.  Among  the  plans  proposed  are  the  construction 
of  resei^voirs  in  the  mountains  and  a  utilization  of  the  Colorado 
Kiver  to  generate  power  for  pumping  water  on  the  uplands.  The 
Colorado  River  caiTies  at  all  times  a  large  quantity  of  water,  but, 
owing  to  the  gi'eat  depths  to  which  the  river  has  eroded  below  the 
surface  of  the  arable  land,  it  will  be  difficult  to  utilize  its  water  for 
irrigation  purposes. 

The  Big  Sandy  is  a  small  stream  in  the  southeastern  part  of  the 
county  flowing  in  a  southerly  dii*ection,  and  the  ditches  taken  from 
it  are  small,  rai-ely  exceeding  a.  mile  in  length.  Each  farmer  takes 
out  a  ditch  to  irrigate  his  own  tract  of  land.  The  water  is  diverted 
into  them  by  temporary  dams  constructed  of  brush  and  sand  that  must 
be  replaced  each  time  a  freshet  occui^s.  The  towns  in  the  valley  of 
this  stream  are  Hackberry,  Owens,  and  Signal.  The  supply  is  seldom 
sufficient  for  the  land  under  ditch.    If  means  could  be  found  to  increase 
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the  amount  of  water,  several  hundred  acres  of  good  land  could  be 
brouj^ht  under  cultivation.  It  is  suggested  that  this  might  be  effected 
by  the  construction  of  reservoirs,  for  which  sites  are  reported,  though 
none  of  them  have  been  utilized.  During  the  winter  there  is  abundant 
water  in  the  springs,  but  it  percolates  through  the  sandy  creek  bed 
very  rapidly.  The  next  largest  area  irrigated  is  in  the  vicinity  of 
Littlefield.  Five  ditches,  all  small,  ai*e  reported  as  taken  from  the 
Rio  Virgin.  There  is  water  in  the  river,  if  it  were  taken  out  upon  the 
bench  land,  sufficient  to  irrigate  1,200  to  1,500  acres  additional.  Such 
an  undertaking,  however,  would  require  considerable  capital,  more 
than  could  be  expended  by  the  settlers.  Water  is  obtained  also  from 
springs,  and  the  supply  is  abundant  for  all  the  land  now  irrigated.  At 
Peach  Springs,  Chloride,  and  Kingman  a  few  acres,  mostly  in  gardens, 
are  irrigated  by  wells,  but  the  water  supply  is  scant. 

At  Mohave  City,  on  the  Colorado  Piver,  the  Government  has  a 
pumping  plant  that  can  supply  water  for  100  acres. 

All  the  cereals,  vegetables,  and  fruits  of  the  temperate  and  semi- 
tropical  zones  can  be  successfully  cultivated  in  this  county.  Several 
acres  of  cotton  are  reported  as  having  been  grown  in  1899. 

NAVAJO   COUNTY. 

Navajo  County  was  formed  in  1895  from  the  western  portion  of 
Apache  County.  It  is  240  miles  long,  53  miles  wide,  and  comprises 
an  area  of  9,826  square  miles,  nearly  equal  to  that  of  the  land  area  of 
Maryland.  More  than  one-half  of  the  countj^  or  5,415  square  miles, 
is  appropriated  to  the  Indians,  the  Moqui  and  Navaho  Indian  reser- 
vations covering  the  northern  half  and  the  White  Mountain  Reserva- 
tion extending  into  the  southern  portion.  For  the  greater  part  it 
forms  a  high  plateau  with  an  average  elevation  of  5,000  feet,  being 
broken  by  small  mountain  ranges  which  attain  their  greatest  altitude 
in  the  northern  and  southern  portions.  The  Little  Colorado  River 
flows  in  a  northwesterly  direction  across  the  central  part  of  the  county. 
This  river  and  two  of  its  tributaries,  the  Showlow  and  Silver  creeks, 
form  the  chief  source  of  water  supply,  and  it  is  in  the  valleys  traversed 
by  them  that  practically  all  of  the  irrigated  area  is  situated. 

The  county  possesses  a  mild  climate  and  a  fertile  soil.  From  the 
experience  of  farmers,  it  is  stated  that  the  loam  soil  requires  about  2  feet 
and  the  clay  2^  feet  of  water  for  thorough  irrigation  during  an  average 
season.  There  is  always  a  scarcity  of  water,  especially  during  the 
latter  part  of  the  season.  This  could  be  prevented  by  the  construction 
of  reservoirs.  In  various  parts  of  the  county  are  dry  washes  which 
at  certain  seasons  have  large  quantities  of  water.  Among  the  sites 
reported  ai-e  one  above  Holbrook,  one  above  Showlow,  another  near 
Winslow,  and  several  others  in  various  parts  of  the  county.  The 
locations  are  regarded  as  favorable,  and  at  a  reasonable  expense  these 
reservoirs  could  be  constructed  and  several  hundred  thousand  acres 
of  land  capable  of  producing  abundantly  all  kinds  of  cereals,  hay, 
vegetables,  and  fruit  could  be  added  to  the  productive  area  of  the 
county. 

Ditches  are  reported  at  Snowflake,  Taylor,  Winslow,  Woodruff,  St. 
Joseph,  and  Showlow.  The  farmers  at  Showlow  and  Taylor  are  sup- 
plied with  water  from  the  same  system,  which  comprises  four  ditches 
known  as  the  East  and  West  Snowflake  and  the  East  and  West  Tay- 
lor The  ditches  have  a  combined  length  of  12  miles  and  cost,  includ- 
ing the  reservoirs,  about  820,000. 
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At  Winslow,  the  next  largest  irrigated  section  in  the  country,  the 

water  is  taken  by  the  Sunset  ditch  from  the  Little  Colorado  River. 

Th^  farmers  do  not  obtain  all  the  water  needed,  as  there  is  usually  a 

scarcity  in  May  and  June.     The  principal  crops  ai-e  wheat  cut  for  hay, 

and  alfalfa.     The  Hallet  ditch,  taken  from  the  Little  Colorado  and 

Silver  Creek,  supplies  the  water  to  the  farmers  in  the  vicinity  of 

Woodruff.    It  is  never  sufficient  for  a  full  irrigation,  as  the  Little 

Colorado  River  carries  little  water  except  during  the  rainy  season,  and 

the  water  in  Silver  Creek  is  appropriated  at  Snowflake,  21  miles  south 

of  this  place.     The  creek  comes  through  a  box  canyon  from  Snowflake, 

and  the  water  is  raised  by  a  dam  of  rocks  and  timber  35  feet  high. 

The  ditch  is  ta^en  out  through  a  rock  cutting  250  feet  long,  averaging 

8  feet  in  depth,  and  is  divided  into  four  streams  that  water  hundreds 

of  acres  of  land.     Because  of  the  floods,  the  dam  at  this  place  has 

been  washed  out  eight  times  since  1877.     The  crops  produced  under 

this  ditch  are  cereals,  vegetables,  alfalfa,  and  fruits,  such  as  peaches, 

apples,  pears,  apricots,  and  cherries. 

The  upper  and  lower  branches  of  the  St.  Joseph  ditch  take  water 
from  the  Little  Colorado  River,  and  supply  the  farmers  of  St.  Joseph. 
This  ditch  is  9  miles  long,  and  the  water  is  diverted  into  it  by  means 
of  a  dam  of  brush,  stone,  and  wood  extending  across  the  stream.  There 
is  constant  complaint  of  scarcity  of  water  in  June,  July,  and  August 
under  this  ditch,  and  the  construction  of  a  reservoir  to  hold  the  ordi- 
nary flow  during  the  winter  will  probably  furnish  all  the  water  that 
is  needed  by  the  present  irrigators.  Owing  to  the  immense  amount 
of  sediment  and  detritus  carried  in  solution  by  the  Little  Colorado 
during  the  flood  season,  it  is  impracticable  to  use  it  to  fill  the  reser- 
voirs along  the  river  during  that  period;  but  there  is  plenty  of  water 
in  the  river  to  fill  them  in  time  of  low  water. 

In  the  vicinity  of  Shumway  and  Showlow  are  two  small  ditches, 
one  receiving  its  water  from  Silver  Creek,  the  other  from  Showlow 
Creek.  At  Pinedale,  Linden,  and  Heber  small  areas  are  cultivated 
and  crops  are  grown  without  irrigation. 

There  are  two  instances  reported  of  water  being  sold,  one  by  miner's 
inches  and  the  other  at  a  certain  price  per  acre.  Irrigation  is  accom- 
phshed  both  by  flooding  and  furrows.  In  places  where  alkali  has 
appeared,  irrigation  seems  to  have  destroyed  it.  A  shortage  of  water 
is  reported.  By  the  construction  of  reservoira,  for  which  there  are 
several  available  sites,  this  deficiency  could  be  supplied.  The  ditches 
are  open  most  of  the  year,  and  owing  to  a  large  amount  of  sediment 
it  is  necessary  to  clean  them  annually  and  sometimes  of  tener. 

PIMA  COUNTY. 

Pima  County  occupies  the  central  part  of  the  southern  border  of 
Arizona  adjoining  Mexico,  and  contains  an  area  of  9,424  square  miles. 
The  altitude  ranges  from  600  feet  above  the  sea  level  on  the  mesas 
adjoining  the  Sierra  del  Ajo  to  10,500  feet  in  the  Santa  Catalina  and 
11,500  feet  in  the  Santa  Rita  Mountains.  Its  topography  is  greatly 
diversified,  and  may  be  conveniently  described  by  dividing  it  into 
mesa  land,  foothills,  and  mountains,  mesas  and  mountains  alterna- 
ting. The  mountains  rise  abruptly  out  of  the  mesas,  while  the  foot- 
hills, composed  of  disintegrated  debris  washed  from  the  mountains, 
encircle  their  bases. 

Irrigation  in  Pima  County,  as  now  conducted,  is  practically  of  no 
consequence,  as  the  water  supply  is  not  sufficient  for  the  land  under 
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cultivation.  There  is  probalj^  enough  during  the  months  of  Decem- 
ber, January,  and  February  for  the  winter  crop  and  for  alfalfa,  but 
there  is  always  a  scarcity  in  April,  May,  June,  and  July,  when  most 
needed.  With  approximately  6,031,360  acres  in  the  county,  a  con- 
servative estimate  would  give  at  least  one-half  of  that  area  to  mesa 
land,  highly  productive  and  arable,  and,  save  in  a  few  areas,  free 
from  alkali.  The  problem  of  providing  a  water  supply  is  a  verj- 
difficult  one.  It  is  impracticable  to  construct  large  irrigation  works 
and  storage  reservoirs,  as  there  are  believed  to  be  few,  if  any,  storage 
sites,  and  the  extreme  dryness  of  the  air  would  cause  too  great  a  loss 
by  evaporation. 

The  irrigated  areas  are  to  be  found  along  the  river  bottoms  of  the 
San  Pedro,  SantA  Cruz,  and  Rillito,  in  the  vicinity  of  Tucson,  Reding- 
ton,  Mesa,  Arivaca,  and  Pantano.  Among  the  ditches  on  the  Santa 
Cruz  River  that  have  been  reported  are  the  Allison  Brothers',  receiv- 
ing its  water  from  the  seepage  or  underflow  of  the  river,  and  which 
has  a  length  of  4  miles,  and  cost  $4,000;  the  Santa  Cruz,  3  miles  long, 
and  cost  probably  $3,000,  and  the  Rillito,  2  miles  long,  cost,  $600. 
Near  Pantano  the  Crane  and  Fraker  ditch  is  taken  from  the  Cieuega 
Creek  or  Pantano  wash.  It  is  2  miles  long  and  cost  $3,000.  The  Los 
Angeles  ditch,  2f  miles  long,  receives  its  water  from  the  San  Pedro 
River,  near  Redington,  and  cost  $200. 

PINAL    COUNTY.  - 

Pinal  County,  in  the  central  portion  of  Arizona,  contains  an  area 
of  6,324  square  miles.  The  land  now  cultivated  is  mainly  in  the 
vicinity  of  Florence,  along  the  Gila  River,  below  the  point  where  it 
cuts  a  transverse  range  of  hills  and  mountains.  Above  this  point, 
along  and  below  the  mouth  of  San  Pedro  Creek,  is  a  second  district 
which  is  irrigated  by  water  obtained  from  the  creek  at  various  points 
above  the  town  of  DudleyvlUe  and  also  from  the  river  below  that 
place. 

Fifteen  miles  above  Florence,  at  a  point  known  as  the  Buttes,  a 
gauging  station  is  established,  and  the  amount  of  water  is  measured 
daily  by  the  Geological  Survey.  The  result  of  these  measurements  in 
1899,  for.  the  months  from  January  to  September,  inclusive,  is  given 
in  the  following  t^ble: 


OUa  River  at  Buttes^ 
[Drainage  area,  17,834  square  miles.] 


Months. 


Discharge  in  second-feet 


Maximum. 


Minimum. 


Mean. 


Total  for 
month  in 
acre-feet. 


Run-off. 


Depth  in 
inches. 


Second- 
feet  per 
square 
mile. 


January  — 
February... 

March 

April 

May 

June 

July 

Augrust 

September . 

Total  . 


800 

550 

155 

100 

38 

30 

8,700 

4,100 

10,187 


170 
125 

100 
20 

4 

1 

0.2 
60 
24 


318 

239 

131 

62 

18 

5 

1,188 

672 

733 


19.5S2 
13,278 
7,998 
3,689 
1,107 
307 
73,060 
41,307 
43,623 


200,910 


0.0209 
.0135 
.0080 
.0040 
.0010 
.0003 
.0767 
.0137 
.0460 


.2141 


0.0178 
.0130 
.0070 
.0036 
.0010 
.0003 
.0666 
.0376 
.0111 
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By  comparison  of  measurements  in  preceding  years,  made  by  the 
Geolojrical  Survey,  and  from  reports  made  by  settlers,  it  is  apparent 
that  1899  was  a  dry  year  as  regards  rainfall  and  the  amount  of  water 
in  the  stream,  probably  the  driest  experienced  in  the  last  ten  yeare. 
The  acreage  irrigated  that  year  was  smaller  than  usual,  yet  from 
examination  of  the  preceding  table  it  is  evident  that  had  the  supply 
which  ran  to  waste  been  utilized,  there  would  have  been  sufficient 
water  for  all  the  land  under  ditch,  and  for  a  large  acreage  additional. 
Several  reservoir  sites  have  been  reported,  notably  those  at  the  Buttes 
and  San  Carlos. 

Before  the  construction  of  ditches  above  the  reservation,  the  Pima, 
Papago,  and  Maricopa  Indians,  who  irrigated  and  cultivated  1,000 
acres  of  land,  were  in  no  wise  dependent  upon  the  National  Govern- 
ment. The  agricultural  growth  of  the  Gila  Valley  above  the  reserva- 
tion has  been  disastrous  to  the  Indians.  By  the  diversion  of  water 
from  the  Gila  into  the  several  canals  recently  constructed,  their 
supply  of  water  has  been  greatly  diminished,  and  they  have  been 
unable  to  obtain  sufficient  for  their  needs. 

The  ditches  taken  from  the  Gila  are  the  following:  Winkelman, 
Bums  &  Barrett,  Arthur,  Casagrande  or  Florence,  McClelland,  Sharp, 
Brady,  Adamsville,  Pierson,  and  Swiss. 

The  largest  of  these  is  the  Florence,  which  is  47  miles  long,  has  an 
average  width  of  20  feet,  carries  3,000  miners'  inches  of  water,  and 
cost  probably  $500,000.  It  is  reported  that  the  company  has  allowed 
the  canal  to  become  filled  with  sediment  until  it  does  not  now  carry 
water  enough  for  half  the  land  under  cultivation.  There  is  no  indi- 
cation of  an  improvement  in  these  conditions,  and  without  a  change 
many  fine  farms  and  homes  will  have  to  be  abandoned.  In  good 
years,  under  this  ditch,  farmers  often  cut  seven  crops  of  alfalfa. 

Irrigation  is  successfully  practiced  in  several  places  in  the  valley  of 
San  Pedro  in  the  eastern  part  of  the  county.  The  following  ditches 
have  been  reported  as  taken  from  the  stream:  The  Swingle  &  Young; 
the  Scott,  Cunningham  &  Selleck,  which  is  2  miles  long  and  cost  $600; 
the  Lattin,  the  Brown,  the  Cook — which  is  2  miles  long  and  cost 
$2,500— and  the  Pusch. 

During  the  months  of  May  and  June  of  each  year  there  is  veiy  little 
surface  water  in  the  San  Pedro  River. 

A  number  of  small  ditches  are  taken  out  of  Aravaipa  Creek,  a  tribu- 
tary of  the  San  Pedro  River.  The  creek  rises  in  the  White  Sulphur 
Valley,  in  Graham  County,  and  flows  through  a  narrow  canyon  nearly 
20  miles.  At  various  points  the  canyon  widens  and  small  tracts  of 
land  are  irrigated.  The  creek  carries  considerable  water  at  all  times, 
and  during  the  summer  months  its  flow  is  said  to  be  greater  than  that 
of  the  San  Pedro  River. 

Only  one  small  ditch,  the  Ramirez,  has  been  reported  from  the  Santa 
Cruz,  a  small  stream  in  the  south-central  part  of  the  county.  The 
ditch  is  only  1  mile  long,  but  last  year  irrigated  200  acres. 

Around  Redrock  the  Santa  Cruz  River  is  dry  until  June,  July,  or 
August,  then  the  overflow  is  conveyed  to  the  land,  when  beans,  corn, 
pumpkins,  and  melons  are  planted.  If  a  good  overflow  comes  during 
that  period  the  soil  will  produce  wheat  and  barley  from  November  to 
March.  Very  frequently  two  crops  are  raised  in  the  year.  In  the 
vicinity  of  Oracle  the  outlying  country  is  taken  up  largely  with  cattle 
and  sheep  ranches.  There  are  neither  canals  nor  ditches  in  this 
locality.  The  water  is  obtained  from  wells  sunk  in  granite  rock,  and 
is  found  at  from  30  to  50  feet  from  the  surface. 
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In  the  vicinity  of  Sacaton,  on  the  reservation,  there  are  ten  ditches 
of  small  dimensions,  taking  water  from  the  Gila,  and  owned  and  con- 
atructed  by  the  Indians.  These  ditches  supply  water  to  the  farmers 
of  three  villages,  containing  580  families. 

Conditions  throughout  the  county,  with  the  exception  of  a  few 
favored  sections,  w^ere  generally  unfavorable  to  a  large  agricultural 
development  without  water  storage,  owing  to  a  scarcity  of  water  in 
May,  June,  and  July. 

Irrigation  is  practiced  mainly  by  checks  and  in  a  few  cases  by  fur- 
rows between  borders.  Where  alkali  was  noticeable  the  soil  has  gen- 
erally impit)ved  with  the  application  of  water.  The  ditches  are  kept 
open  most  of  the  year  and  collect  a  great  deal  of  sediment.  The 
growth  of  vegetation  makes  an  annual  cleaning  necessary. 

SANTA  CRUZ  COUNTY. 

Santa  Cruz,  the  last  county  organized  in  Arizona,  was  created  in 
18i)8,  from  the  southeastern  portion  of  Pima  County.  It  is  the  smallest 
county  in  the  Territory,  and  contains  an  ai'ea  of  1,212  square  miles,  or 
about  equal  to  that  of  the  State  of  Khode  Island. 

The  topography  is  greatly  diversified  and  broken  by  the  San  Rita, 
Santa  Atascosa,  Patagonia,  Canille,  and  by  other  ranges  of  mountains. 
One  of  these,  the  Santa  Rita,  attains  an  elevation  of  11,500  feet  above 
sea  level. 

Irrigation  is  reported  near  the  towns  of  Nogales,  Calabasas,  Pata- 
gonia, Crittenden,  and  Lochiel.  The  supply  of  water  is  obtained 
chiefly  from  the  Sonoita  and  the  Santa  Cruz  rivers.  Tlie  latter,  rising 
in  the  Canille  Mountains,  flows  south  into  Mexico  and  then  north- 
westerly through  the  central  portion  of  the  county.  The  Sonoita  has 
its  source  in  the  northeastern  part,  and,  flowing  southwest,  unites  with 
the  Santa  Cruz  at  Calabasas. 

The  largest  irrigation  system  that  has  been  reported  is  that  of  the 
Calabasas  Irrigation,  Land  and  Water  Company.  The  water  for  the 
canal  is  taken  from  the  Sonoita  and  Santa  Cruz  rivers,  and  is  diverted 
by  three  or  four  temporary  dams  into  the  main  canal.  The  canal  is  12 
miles  long,  although  at  present  only  5  miles  are  in  actual  use.  The 
cost  of  the  system  was  $10,000,  and  the  number  of  acres  designed  to 
be  irrigated  by  it  was  3,000.  The  supply  is  not  sufficient  for  the  land 
already  under  ditch,  and  this  scarcity  is  especially  notable  in  the 
months  of  April  and  May.  It  is  estimated,  however,  that  by  the 
expenditure  of  $25,000  for  the  construction  of  dams  to  impound  the 
flood  waters,  10,000  acres  could  be  brought  under  cultivation.  Other 
small  ditches  owned  by  individuals  and  taken  from  the  Sonoita  River 
are  reported  at  Patagonia. 

The  soil  is  very  fertile,  and  with  plenty  of  water  could  easily  pro- 
duce two  crops  a  year,  but  the  supply  of  surface  water  is  not  suffi- 
cient for  the  land  already  under  cultivation.  The  flow  in  neither  the 
Sonoita  nor  the  Santa  Cruz  is  continuous,  and  it  is  only  during  the 
flood  season  that  either  of  these  streams  deserves  the  name  of  river. 
Reservoir  sites  are  reported,  in  which,  it  is  claimed,  the  floods  which 
result  after  the  rainy  season,  from  late  summer  to  early  fall,  could  be 
cheaply  stored.  The  objection  to  the  reservoir  system  is  the  great 
loss  resulting  from  evaporation  during  the  hot  season.  The  supply 
of  underground  water  seems  to  be  plentiful,  and  great  benefit  would, 
no  doubt,  result  from  the  sinking  of  artesian  wel£. 
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YAVAPAI  COUNTY. 

Yavapai  County  contains  7,863  square  miles,  or  an  area  larger  than 
that  of  New  Jersey.  In  configuration  it  is  rough  and  mountainous, 
and  within  its  borders  are  few  rich  and  fertile  valleys,  and  these  are 
generally  narrow  and  of  comparatively  small  area.  The  elevations 
vary  greatly,  the  lowest  valleys  being  1,200  feet  above  sea  level,  while 
the  highest  mountains  rise  to  an  altitude  of  10,000  feet  a  few  miles 
south  of  Prescott. 

There  is  an  area  of  relatively  large  rainfall  in  the  county,  which  is 
penetrated  by  the  Verde,  Agua  Fria,  and  Hassayampa  rivers,  aU 
feeders  of  the  Gila.  The  Agua  Fria  is  a  dry  stream,  excepting  after 
storms;  but  it  carries  a  large  volume  of  water  during  the  flood  season. 
The  irrigable  land  is  found  mainly  in  the  valleys  along  these  streams 
and  their  branches,  and  the  total  acreage  is  small.  The  plains  and 
mesa  are  generally  covered  with  native  grasses  and  afford  excellent 
glazing  for  cattle.  In  seasons  of  abundant  rainfall  hay  is  frequently 
mowed  from  them. 

In  the  settled  agricultural  sections  the  climate  is  excellent,  being 
equable  and  healthful,  with  an  atmosphere  dry  and  rarefied.  The 
principal  irrigation  district  is  in  the  Upper  Verde  Valley,  where  water 
is  diverted  from  the  Rio  Verde  and  its  tributaries.  Oak,  Beaver, 
Walker,  and  Clear  creeks.  Approximately  60  per  cent»f  the  irrigated 
area  of  this  county  lies  in  this  locality,  where  there  are  numerous 
impoitant  ditches  operated  on  the  cooperative  plan.  Among  the  lead- 
ing irrigation  systems  are  the  Verde  Canal,  which  is  15  miles  long, 
cost  about  $20,000,  and  irrigates  1,500  acres;  the  Lower  Verde,  15 
miles  long,  cost  $12,000,  irrigates  900  acres;  the  Reservation  ditch, 
7  miles  long,  cost  $5,000,  irrigates  1,000  acres;  and  the  Central  Verde, 
O.  K.,  Pioneer,  Eureka,  Fain  &  Co.,  and  Tipton  ditches,  all  cooper- 
ative properties  in  this  district. 

Upon  the  solution  of  the  problem  of  conserving  flood  waters  depends 
the  reclamation  of  numerous  tracts  of  valuable  land  in  the  following 
fertile  valleys:  Agua  Fria,  Big  and  Little  Chino,  Williamson,  Skull, 
Thompson,  Kirkland,  Santa  Maria,  Walnut  Creek,  Walnut  Grove, 
Peoples,  and  MiUer.  Available  and  exceedingly  favorable  reservoir 
sites  are  numerous  along  the  streams,  but  capital  is^  lacking  and  only 
a  small  fraction  of  the  land  is  now  productive. 

The  irrigation  ditches,  with  the  exception  of  those  mentioned,  are, 
as  a  rule,  small  and  of  private  ownership.  The  water  in  them  is  sel- 
dom measured  and  is  usually  divided  in  proportional  parts  to  users, 
each  person  receiving  a  continuous  flow.  There  are  a  few  instances 
in  which  water  is  sold.  Irrigation  is  mostly  done  by  flooding  and  with 
farrows,  though  other  methods  are  occasionally  used  for  some  crops. 
Sediment  and  water  plants  give  some  trouble  and  the  ditches  must  be 
cleaned  annually,  in  some  places  of tener. 

There  have  been  frequent  storms,  such  as  cloudbursts,  rain,  and 
hail,  in  the  neighborhood  of  Jerome  during  the  months  of  July  and 
August,  which  have  greatly  damaged  the  ditches,  crops,  and  fruit 
trees. 

Around  the  town  of  Juniper  the  aggregate  length  of  the  ditches  on 
Walnut  and  Apache  creeks  is  about  5  miles,  and  the  average  cost  per 
mile  is  about  $50.  There  is  an  excellent  site  at  the  head  of  Walnut 
Creek,  whereon  a  reservoir  could  be  constructed  to  hold  winter  rain 
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and  snow  sufficient  to  irrigate  300  or  400  acres  additional  during  the 
dry  season. 

At  Yarnell  the  farming  is  done  principally  without  irrigation,  though 
the  crops  are  generally  very  poor.  The  creeks  and  streams  thereabout 
are  usually  dry,  except  during  flood  seasons,  when  the  water  rises  in 
some  places  for  a  short  distance,  but  te  not  enough  for  extensive 
irrigation. 

YUMA  COUNTY. 

Yuma  County,  in  the  southwestern  part  of  Arizona,  has  an  area  of 
9,787  square  miles.  The  Colorado  River  is  on  the  western  boundary, 
and  the  Gila  River  flows  through  the  central  portion  in  a  westerly 
direction,  uniting  with  the  former  at  Yuma.  Irrigation  is  practiced 
at  Palomas,  Mohawk,  Somerton,  Harrisburg,  Aztec,  Cibola,  and 
Yuma,  also  in  the  Colorado  Indian  reservation,  the  small  tracts  being 
supplied  with  water  chiefly  from  wells. 

The  largest  canal  taken  from  the  Gila  River  is  the  Mohawk,  which 
heads  above  the  town  of  the  same  name.  It  is  23  miles  long,  cost 
probably  $150,000,  and  covers  between  25,000  and  30,000  acres.  For 
several  years  previous  to  1899  the  canal  was  neglected  and  many  of 
the  farmers  left  the  valley.  In  that  year  it  was  again  put  into  condi- 
tion, and  the  water  supply  having  been  plentiful,  a  small  acreage  was 
brought  under  cultivation. 

At  Yuma  the  rainfall  is  slight  and  the  farmers  depend  either  upon 
irrigation  or  the  natural  overflow  of  the  river  for  the  moisture  required 
to  produce  crops.  The  principal  system  at  present  is  that  of  the  Yuma 
Valley  Land  and  Water  Company,  a  cooperative  association  of  farm- 
ers. The  water  is  pumped  from  the  Colorado  River  at  Yuma,  but  a 
gravity  canal  will  be  utilized  in  the  near  future.  Including  the  main 
canal  and  laterals,  the  system  comprises  about  25  miles  of  ditches, 
and  cost  $20,000.  An  additional  sum,  estimated  at  85,000,  is  to  be 
expended  before  the  system  is  completed.  This  canal  is  designed  to 
water  the  valley  from  Yuma  to  the  Mexican  boundary,  approximating 
40,000  acres. 

The  Blaisdell  Water  Company  is  also  located  in  the  town  of  Yuma, 
and  in  addition  to  supplying  the  citizens  with  water  for  domestic  pur- 
poses, it  is  stated  that  a  system  of  ditches  with  a  limited  storage  has 
been  arranged  for  suburban  irrigation. 

The  Arizona  Improvement  Company  owns  10  or  15  miles  of  ditches 
supplied  with  water  pumped  from  the  Colorado  River  by  usual  meth- 
ods, but  the  company  is  limiting  its  area  of  irrigation  rather  than 
increasing  it. 

The  canal  of  the  American  Canal  and  Water  Company  is  owned 
by  individuals  and  is  limited  in  capacity.  By  reason  of  its  low  head- 
ing it  is  capable  of  furnishing  water  to  land  under  it  only  a  portion 
of  the  year. 

There  are  large  tracts  of  good  land  along  the  banks  of  the  Gila 
River,  aggregating  30,000  acres  or  more,  lying  in  the  Mohawk  Valley, 
but  the  water  supply  can  not  be  depended  upon  and  the  rainfall  is 
slight.  The  history  of  irrigation  in  the  Gila  Valley  is  full  of  expen- 
sive litigation,  due  to  the  continual  contests  in  the  courts  over  pri- 
ority water  rights.  A  number  of  canals  on  the  Gila,  near  the  head- 
waters, are  being  enlarged  and  new  ones  ai^e  taken  out  from  time  to 
time.  As  a  consequence  the  periods  of  scarcity  or  of  no  water  in 
the  canals  below  are  more  and  more  prolonged  each  year.      If  this 
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condition  continues  it  is  only  a  question  of  time  when  the  lower 
canals  will  become  useless  and  farm'ng  under  them  must  be  aban- 
doned. A  system  of  resei^voirs  under  proper  control,  and  the  storage 
and  equitable  distribution  of  water,  offer  the  only  effective  remedy. 
The  supply  of  water  in  the  Colorado  River  is  always  plentiful,  but 
in  order  to  utilize  it  for  irrigation  purposes  it  is  generally  pumped 
into  ditches,  since  the  level  of  the  river  is  considerably  below  the 
surface  of  the  arable  land.  To  divert  water  from  the  river  direct  into 
canals  is  found  to  be  expensive,  and  necessitates  ditches  of  consider- 
able length  and  depth.  Despite  these  difficulties,  extensive  projects 
are  well  under  way,  and  the  aci'eage  irrigated  by  water  pumped  from 
the  Colorado  River  will  be  much  greater  each  succeeding  year. 

The  climate  and  soil  of  this  valley  are  peculiarly  adapted  to  fruits 
of  tropical  and  semitropical  varieties,  and  the  future  outlook  is 
exceedingly  promising.  One  of  the  largest  irrigation  canals  in  the 
world,  having  an  average  top  width  of  60  feet,  is  nearly  completed, 
and  in  July  of  this  year  began  delivering  water  to  irrigators  in  the 
vicinity  of  Yuma,  on  the  California  side  of  the  river. 

Throughout  the  county  the  water  is  measured  in  the  ditches  by 
weirs,  flumes,  and  gates,  and  is  divided  proportionately  to  users  in  a 
continuous  flow.  Irrigation  is  mostly  by  flooding,  though  furrows 
are  sometimes  used. 

There  is  a  box  canyon  on  the  Big  Williams  Fork  on  the  northern 
border  of  the  county  which  is  estimated  as  carrying  3,000  inches  of 
water,  and  which  can  be  utilized  as  an  excellent  site  for  a  reservoir. 
The  sand  walls  in  the  canyon  are  31  feet  apart  at  bed  rock  and  63  feet 
between  the  walls  at  the  surface  of  the  water.  It  is  stated  that  a  dam 
could  be  built  which  would  make  a  lake  7  miles  long  and  3  miles  wide. 
The  water  could  be  used  either  in  the  valley  on  the  other  side  of  the 
canyon,  in  which  are  thousands  of  acres  of  placer  ground,  or  in 
reclaiming  a  large  tract  of  desert  land  on  which  could  be  raised  almost 
any  kind  of  crops.  The  estimate  of  the  cost  of  such  a  dam  is  given 
as  $250,000. 

An  important  step  in  the  agricultural  development  of  Yuma  County 
was  the  opening  of  the  tract  of  land  south  of  Yuma,  known  as  the 
"Algodones  grant,"  to  settlement  last  spring  under  the  land  laws  of 
the  United  States.  This  tract  has  been  the  subject  of  litigation  for 
many  years,  and  the  final  issue  of  the  contest  over  the  title  was 
awaited  with  much  impatience  by  settlers.  When  it  was  at  last 
thrown  open  to  public  entry  the  best  portion  of  it,  comprising  several 
thousands  of  acres,  was  settled  upon  at  once  and  the  reclamation  of 
the  land  begun.  There  is  a  never-failing  supply  of  water  at  hand  in 
the  Colorado  River,  and  during  the  past  summer  a  comprehensive 
system  of  irrigating  ditches  was  placed  in  service.  The  occupation 
and  clearing  of  the  lands  ready  for  cultivation  consumed  the  earlier 
weeks  of  the  crop  season,  but  all  of  the  tract  to  which  water  can  be 
conducted  readily  is  now  under  a  good  state  of  cultivation,  and  within 
another  year  will  be  the  seat  of  a  prosperous  community.  Upon  this 
tract  and  the  other  agricultural  lands  in  the  neighborhood  of  Yuma, 
fruits  are  ready  for  market  earlier  than  in  any  other  portion  of  the 
Union,  and  this  advantage  is  very  important  in  the  matter  of  prices. 
Alfalfa  growing  and  stock  raising  being  the  quickest  means  of  acquir- 
ing wealth,  however,  these  industries  are  followed  more  generally  at 
present. 
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AGRICULTURE  AND  HORTICULTURE. 
[By  R.  H.  Forbes,  director  experimental  station*  Territorial  University.] 

Dnring  the  ^ast  year,  as  heretofore,  agricnltore  and  horticnltnre  have  shown 
steady  growth  in  Arizona.  With  the  increase  of  experience  and  of  consequent 
skill  in  the  handling  of  the  present  water  supply,  and  with  the  rapid  development 
of  new  regions,  especialljr  those  tributary  to  tne  Ck>lorado  River  above  and  below 
Tnma,  the  growth  of  agricnltore  in  the  Territory  has  resulted  in  the  creation  of 
a  settled  population  secure  against  the  excessive  fluctuations  of  numbers  and  of 
values  whicn  are  so  often  observed  in  purely  mining  communities.  According  to 
the  last  census  report,  the  Territory  possesses  5,809  farms,  with  an  improved  acre- 
age of  254,531  acres.  This  acreage,  though  small  in  comparison  with  the  great 
area  of  the  whole  Territory,  on  account  of  the  great  productiveness  of  these  lands 
under  irrigation,  places  agriculture  at  once  in  a  commanding  position  among  the 
industries  of  the  Territory.  The  future  development  of  the  Colorado  River  and 
the  more  efficient  administration  of  existing  supplies,  together  with  the  possibih- 
ties  of  pumping  when  cheaper  fuel  shall  be  obtainable  in  the  Territory,  point 
toward  the  increase  of  apiculture  in  Arizona  for  many  years  to  come. 

The  conditions  of  soil,  irrigation,  and  climate  combine  to  produce  an  uncommon 
variety  and  amount  of  marketable  produce.  The  soils  of  Arizona,  as  is  usual  with 
the  soils  of  arid  regions,  are  rich  in  most  of  the  elements  of  fertility,  requiring 
only  the  ever- needful  water,  skill,  and  industry  in  tiieir  management  to  secure 
abundant  returns.  The  fertility  of  cultivated  soils  in  irrigated  regions  is  further 
assured  by  the  deposit  of  silt  brought  upon  the  land  with  irrigation  water.  The 
problems  of  fertilization,  which  become  so  serious  in  humid  sections,  are  therefore 
of  much  less  importance  here  and  not  to  be  so  carefully  reckoned  with  in  con- 
nection with  the  future  of  our  agriculture.  The  most  marked  advantage  in  con- 
nection with  agriculture  and  horticulture,  especially  in  southern  Arizona,  is  the 
climate.  From  January  to  June  the  temperature  resembles  that  of  sprinpr  ^^^ 
earlv  summer  in  the  latitude  of  Kentucky.  From  June  to  September  the  climate 
is  of  subtropical  fervor,  while  from  September  to  November  there  is  a  second  mild 
season  of  temperate  weather.  The  winter  season,  from  November  to  January, 
though  subject  to  sharp  frostt  in  southern  Arizona,  is  not  seriously  or  even 
uncomfortably  cold. 

Owing  to  this  combination  of  seasons,  a  remarkable  variety  of  cro]^  mav  be 
found  in  the  same  locality  at  different  times  of  the  year.  Strawberries,  which 
flourish  in  Greenland,  may  be  found  on  the  same  land  with  the  date  palm  from 
Sahara.  Alfalfa,  the  great  forage  of  the  arid  West,  flourishes  alon^de  of  wheat, 
com,  and  sorghum,  respectively  characteristic  of  Minnesota,  Illinois,  and  Kansas. 
Oranges,  lemons,  and  olives  from  California  may  be  found  in  the  same  neighbor- 
hood with  peanuts  and  sweet  potatoes  from  Virginia.  In  brief,  many  of  the  leading 
crops  of  both  temperate  and  subtropical  countries,  which  are  not  aflFected  by  a  too 
arid  atmosphere  or  by  the  frosts  of  winter,  flourish  in  southern  Arizona.  In 
northern  Arizona,  where  the  temperatures  more  resemble  tiiose  of  northern  Illi- 
nois, many  more  distinctively  temperate-region  crops  flourish,  such  as  potatoes, 
apples,  and  various  small  fruits. 

When  with  this  diversity  of  products  is  coupled  a  healthful  and  for  the  most  of 
the  year  agreeable  climate,  it  will  be  seen  that  agriculture  in  Arizona  possesses 
distinct  advantages. 

Staple  Crops. 

ALFALFA. 

Probably  the  most  important  crop  in  Arizona  is  alfalfa.  With  from  four  to 
seven  cuttings  a  year  possible,  it  may  be  stated  that  probably  nowhere  in  the 
United  States  does  this  plant  yield  more  abundantly. 

It  has  several  values  in  our  agriculture.  First,  as  hay,  there  is  a  constant 
market,  at  good  prices,  in  the  adjoining  mining  country.  During  the  past  three 
years  the  short  crop  in  California,  with  resulting  high  i)rices,  has  ?ed  to  an  annual 
output  of  hay  from  Arizona.  This  fact,  among  other  things,  illustrates  the  advan- 
tage of  an  irrigated  region  over  one  depending  for  crops  upon  rainfall.  A  more 
profitable  use  for  alfalfa,  ordinarily,  is  as  a  stock  fattener.  It  is  so  employed  in 
feeding  hogs  and  cattle;  also  in  connection  with  a  growing  dairy  indus^^.  It  is 
estimated  that  during  1899  about  $1,500,000  worth  of  alfalfa  hay  and  fat  cattle 
were  exported  from  Salt  River  Valley.  With  improved  methods  of  feeding,  this 
outout  can  doubtless  be  greatly  increased. 

With  butter  now  being  shipped  into  Arizona  from  Kansas  it  is  also  evident  that 
there  is  yet  room  for  the  growth  of  the  dairy  industry.  There  are  now  three 
creameries  and  cheese  factories  in  the  Territory,  with  probably  more  to  come  in 
the  near  future.  ^.^.^.^^^  by  ^OOglC 
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Another  very  important  use  of  alfalfa  is  as  a  soil  renovator.  Our  semiarid 
desert  soils  are  commonly  dense,  and  deficient  in  hnmns  and  nitrogen— circnm- 
staDces  leading  to  a  condition  of  poor  tilth,  which  often  makes  successfnl  cnltore 
of  ordinary  crops  a  difficult  matter.  Alfalfa,  however,  flourishes  in  these  soils, 
and  in  so  doing  loosens  them  to  considerable  depths  by  means  of  its  voots,  and 
through  its  process  of  CTowth  and  decay  contributes  the  much-desired  humus  and 
nitrogen  to  the  soil.  In  this  way  alfalfa  serves  as  a  preparation  for  other  crops; 
and  it  is  a  matter  of  common  observation  that  orchards,  wheat,  sugar  beets,  and 
Other  crops  all  flourish  best  on  ground  which  has  previously  been  in  alfalfa. 

CORN. 

It  is  onlv  within  the  past  few  years  that  it  has  been  known  that  fine  crops  of 
com  may  be  grown  in  the  warmer  regions  of  Arizona.  Large  crops  of  this  prod- 
uct are  annually  grown  on  the  upper  Gila,  in  Graham  County,  ana  the  acreage  in 
Maricopa  County  is  annually  increasing.  In  order  that  the  (^rain  may  properly 
fill,  com  must  be  planted  in  July,  or  sufficiently  late  so  that  m  maturing  it  will 
just  escape  the  fall  frosts.  The  poor  varieties  of  Mexican  com  f ormerlv  grown  in 
Arizona  are  giving  way  to  the  improved  white  dent  varieties  from  the  North  and 
East.  Our  seasons  are  sufficiently  long  to  grow  a  crop  of  com  after  harvesting  a 
crop  of  wheat  or  barley. 

In  connection  with  alfalfa  and  together  with  other  forages  of  like  nature,  com 
will  probably  prove  more  valuable  in  helping  to  make  out  a  more  perfect  ration 
for  cattle.  Sorghum,  root  crops,  and  Kaffir  com  are  likelv  to  prove  valuable  for 
the  same  purpose.  The  experiment  station  is  engaged  in  the  study  of  methods  of 
feeding,  tine  improvement  of  which  will  result  in  the  creation  of  large  values  in 
this  industry. 

WHEAT. 

The  acreage  and  amount  of  wheat  produced  in  Arizona  are  increasing  each  year. 
It  is  largely  a  winter  and  spring  crop,  maturing  before  the  extremely  dry  weather 
of  summer,  when  water  is  scarce.  Large  and  flourishing  mills  at  Phoenix,  Tempo, 
Tucson,  Solomonville,  Safford,  and  Thatcher  are  supplied  by  Arizona-grown  wheat 
The  chief  variety  cultivated  heretofore  has  been  the  Sonora  wheat,  but  there  is 
room  for  useful  experiment  in  securing  other  successful  varieties  for  Ariaona,  in 
order  to  obtain  a  better  milling  combination  than  is  afforded  by  the  Sonora  wheat 
alone.  The  experimental  work  of  the  past  three  years  at  the  station  farm  has 
developed  at  least  three  new  varieties  of  wheat  which  compare  favorably  with  the 
native  Sonora  wheat  almost  universally  grown. 

BARLEY. 

Barley  is  chiefly  grown  in  Arizona  as  a  hay  crop,  being  cut  and  baled  for  this 
purpose  before  maturity.  Certain  varieties  of  beardless  and  hull-less  barley  have 
recently  been  introduced  in  a  few  places  and  are  attracting  some  attention.  The 
yield  of  grain  per  acre  is  from  80  to  50  bushels. 

ROOT  CROPS  AND  VEGETABLES. 

Many  of  the  most  important  root  crops  thrive  in  Arizona.  The  common  potato 
grows  wild  in  certain  parts  of  the  Territory.  In  the  northern  valleys,  where  irri- 
gation is  possible,  heavy  crops  of  potatoes  are  grown .  During  the  long,  mild  spring 
Mason  potatoes  may  also  be  grown  with  marked  success  in  the  irrigated  portions 
of  southern  Arizona.  The  chief  difficulty  in  southern  Arizona,  however,  is  to  pre- 
serve the  potatoes  after  they  are  once  grown,  since  in  this  warm  section  their 
tendency  is  to  8X)rout  and  continue  their  growth  shortly  after  maturity. 

Sweet  potatoes  of  excellent  quality  and  in  great  quantity  can  be  grown.  Pea- 
nuts have  also  produced  well,  although  their  culture  has  as  yet  hardly  passed  the 
experimental  stage. 

Sugar  beets  and  field  beets  yield  abundantly  if  planted  early  enough  in  the  year 
to  mature  before  the  extreme!  v  hot  weather  of  midsummer. 

Green  vegetables  in  unusual  variety  may  be  produced  if  skillful  attention  is  paid 
to  the  planting  seasons.  As  mentioned  above,  three  are  two  mild,  temperate  sea- 
sons in  sonthem  Arizona — one  extending  from  January  to  June,  the  other  from 
September  well  into  November.  Certain  of  the  more  quickly  growing  vegetables, 
therefore,  may  be  made  to  produce  both  in  the  spring  and  fall,  this  double  season 
being  recognized  by  the  more  experienced  residents  of  this  section.  Asparagus, 
beans,  cabbage,  cauliflower,  carrots,  celery,  com,  cucumbers,  egg  plant,  lettuce, 
melons,  onions,  parsnips,  peas,  radishes,  spinach,  squashes,  tomatoes,  turnips,  and 
other  varieties  of  vegetable^  in  yearly  increasing  number  are  successfully  grown. 
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Excellent  information  as  to  methods  of  cultnre  are  to  be  foxmd  in  Bulletin  85  of 
the  experiment  station. 

FRUITS. 

In  northern  Arizona,  where  the  climate  is  temperate  in  character,  peaches, 
grapes,  and  apples  of  superior  quality  are  grown,  but  only  in  small  quantities, 
since  the  irrigated  area  in  northern  Arizona  is  only  limited  in  extent.  Apricots 
and  grapes  are  grown  and  shipped  in  large  quantities  from  Salt  River  Valley. 
Raisins  are  also  produced  in  considerable  amount  in  this  i>art  of  Arizona.  Oranges 
and  lemons  ot  superior  quality  are  produced  in  Salt  River  Valley  and  near  Yuma. 
Thev  have  the  advantage  of  a  season  earlier  than  that  of  southern  California, 
while,  in  addition,  the  fruit  is  uncomonly  bri^^ht  and  attractive  in  appearance. 
This  is  due  to  the  fact  that  the  scale  insects  perish  from  the  effects  of  the  dry,  hot 
atmosphere,  leaving  the  fruit  unmarred  by  their  presence.  Strawberries  in  skill- 
ful hands  have  proved  a  profitable  crop  in  southern  Arizona,  the  entire  product 
being  marketed  in  the  Territory.  Figs  grow  luxuriantly  in  southern  Arizona, 
but  require  a  constant  and  abundant  supply  of  water  m  order  to  yield  well. 
Almonas  have  been  grown  with  varying  success.  The  great  drawback  to  their 
culture  is  the  late  spring  frosts,  which  are  so  likely  to  destroy  the  crop.  For  the 
past  three  years,  however,  the  growers  have  in  most  instances  sbcceeded  in  ward- 
ing off  the  disastrous  frosts  by  smudging  their  orchards  at  critical  times.  During 
this  time  heavy  crops  of  the  highest  market  value  have  been  secured,  especially  in 
the  vicinity  of  Mesa  City. 

Olives  are  a  promising  crop  in  southern  Arizona.  This  tree  requires  compara- 
tively little  water,  and  the  scale,  which  is  so  abundant  upon  the  tree  in  California, 
is  not  found  upon  it  here.  Experts  state  that  the  trees  grown  in  Arizona  are 
unusually  bright  and  attractive  in  appearance  and  their  fruit  ot  ^^ood  quaHty.  The 
product  of  the  olive  tree  also,  either  m  the  form  of  pickles  or  oil,  may  be  held  for 
the  best  market,  and  is  of  small  weight  and  bulk  in  comparison  with  its  value, 
shipping  charges  being  thus  economized.  It  is  not  improbable  that  this  fruit  has 
a  growing  future  in  this  region,  since  the  demand  for  olive  products  is  at  present, 
tl^oughout  the  United  States,  far  in  excess  of  the  supply. 

SUGAR  BEETS. 

Experimental  work  with  sugar  beets  has  been  oontinued  by  the  experiment 
station  during  the  season  of  1901,  and,  for  the  present,  brought  to  completion. 

The  final  results  of  this  investigation,  which  has  continued  for  the  past  five 
years,  appear  in  the  following  table,  the  work  having  been  done  almost  entirely  in 
Salt  River  Valley  and  upon  the  Gila  near  Safford  and  Pima. 

Final  results  of  experimental  work  with  sugar  beets, 
AT  EXPERIMENT  STATION  FARM.  PHOENIX,  SEASON  OF  1900. 


Plot. 

Date 

sown. 

Ear-     1  Sugar  in 
vested.  |   beets. 

Purity. 

Yield  per 
acre. 

Variety, 

1 

Dec.  26 
Jan.  33 

July  30 

Percent. 
16.9 
13.7 

85.4 
83.0 

Tons. 
14.5 
10.4 

Kleinwanzlebener. 

2 

Do. 

IN  THE  VICINITY  OF  SAFFORD  AND  PIMA,  SEASON  OF  1901. 


1 

Feb.    6 
....do  -. 

Julv  25 

II!'do!!! 
....do... 
....do... 

....do... 
....do... 
...do  .. 
....do... 
July  23 

'.'.'.'.do'.'.'. 
....do... 
....do... 
....do... 

11.46 

10.45 

12.34 

12.73 

11.10 

12.97 

12.48 

14.40 

14.0 

14  81 

14.78 

13.64 

14.47 

12.67 

12.31 

10.60 

11  39 

79.3 
77.4 
82.1 
82.6 

n.2 

a5.5 

819 
85.1 
82.7 
84.5 
95.5 
83.0 
84.6 
83.7 
82.8 
78.0 
76.9 

29.82 

38.36 

14.62 

16.43 

31.51 

13  0 

13.75 

11.84 

13  4t- 

11.33 

14.23 

13.80 

16  15 

19.98 

15.86 

19.78 

22  50 

K.  W.  from  Chino. 

2    

Do. 

3 

Feb.  19 
....do     . 

Do. 

4 

Do. 

6 

Jan    31 
Feb.  26 
....do... 

Do. 

8 

Do. 

9 

Do. 

10    

....do... 

K.  W.  from  Aastria. 

11 

....do... 

Do. 

12 

....do  .. 

Vllmorin  from  Prance 

13 

....do... 

K.  W.  from  Russia. 

14 

....do... 

Do. 

15    

....do... 

K.  W.  from  Germany. 
K.  W.  from  Chino. 

16 

....do... 

17 

....do... 

Vllmorin  from.  Prance. 

20 

...do... 

K.  W.  from  Chino. 

22 

....do... 

Do. 
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These  resnlts  are  what  shonld  be  expected  with  suitable  skill  on  the  part  of 
agricnltnrists  iu  the  regions  named.  It  is  not  improbable  that  even  better  resnlts 
could  be  gotten  in  the  smaller  irrigated  valleys  of  northern  Arizona,  but  the  lack 
of  raih*oad  communication  has  prevented  investigation  there. 

Although  the  figures  presented  do  not  surpass  tnose  obtained  on  the  coast,  their 
value  is  augmented  by  the  fact  that  in  the  irrigated  regions  of  Arizona  the  crop 
would  be  much  more  certain  than  in  some  parts  of  California— for  instance,  where 
rainfall  is  depended  upon.  This  is  brought  to  mind  by  the  experience  of  the  past 
three  years,  during  which  the  factories  have  'missed  at  least  two  seasons'  work 
because  of  drought,  while  in  the  irrigated  sugar-beet  districts  of  Utah  production 
has  been  without  interruption.  Attention  has,  in  consequence,  been  turned  toward 
irrigated  districts  capable  of  producing  sugar  beets,  and  has  led  to  a  favorable 
disposition  of  manufacturers  to  such  regions,  the  irrigated  valleys  of  Arizona 
among  the  number. 

THE  DATE  PALM. 

One  of  the  most  attractive  horticultural  propositions  in  Arizona  at  the  present 
time  is  date-palm  culture. 

It  has  long  been  known  that  this  palm  would  grow  and  bear  fruit  in  southern 
Arizona  and  Sonora;  but  it  has  remained  for  American  enterprise  to  undertake  to 
develoi)  the  full  value  of  this  useful  tree. 

The  incentive  to  its  development  in  this  region  may  be  understood  when  it  is 
stated  that  the  annual  importation  of  dates  into  the  United  States  amounts  to 
about  $400,000.  Moreover,  it  is  not  only  a  palatable  fruit,  now  mostly  used  as  a 
luxury,  but  it  is  a  most  excellent  food,  especially  suitable  for  hot  climates.  As  a 
food  the  date  is  the  chief  dei)endence  of  men,  horses,  and  camels  in  the  desert 
regions  of  Africa  and  Arabia,  and  its  use  as  a  staple  in  the  United  States  is 
capable  of  indefinite  increase.  For  climatic  reasons  this  demand  can  only  be  sup- 
plied from  the  dry,  hot,  irrigated  valleys  of  southern  Arizona  and  inland  southern 
California. 

The  large  shipment  of  African  palms,  consisting  of  over  400  trees  in  28  varieties, 
received  by  the  experiment  station  through  the  cooperation  of  the  United  States 
Department  of  Agnriculture  last  year,  are  for  the  most  part  prospering  in  the  date- 
palm  orchard  south  of  Tempo.  After  the  driest  summer  and  the  coldest  succeed- 
ing winter  known  for  twenty  years,  it  is  found  that  80  "per  cent  of  the  palms  are 
living  and  for  the  most  part  growing  vigorously. 

It  is  expected  that  in  about  three  years  these  trees  will  commence  to  bear,  and 
thus  afford  means  for  judgment  as  to  their  true  value  in  their  new  surroundings. 
In  this  connection  it  is  interesting  to  state  that  in  the  fall  of  1900  three  imported 
trees  on  the  experiment  station  farm,  10  years  old,  bore  over  500  pounds  of  dates, 
which  readily  sold  at  25  cents  a  pound,  wholesale;  and  at  the  present  time  a  small 
tree,  5  years  old,  in  front  of  the  University  building  at  Tucson,  carries  about  125 
pounds  of  fruit. 

MISCELLANEOUS  PRODUCTIONS. 

Bees  produce  an  abundance  of  excellent  honey  in  this  region,  depending  in  i)art 
upon  alfalfa  and  in  part  upon  the  inflorescence  of  the  mesquite,  various  acacias, 
and  other  wild  vegetation.  The  Salt  River  and  Gila  valleys  are  stated  to  have 
produced  $80,000  worth  of  honey  in  the  season  of  1899,  largely  shipped  in  carload 
lots  to  Eastern  points. 

Tobacco  also  may  be  grown  under  irrigation,  but  its  culture  has  not  as  yet 
received  expert  attention.  Much  of  the  native  product  is  worked  up  by  local 
mannfactarers,  chiefly  for  the  Mexican  trade. 

In  general,  it  may  be  stated  that  the  combination  of  temperate  and  subtropical 
characters  in  the  climate  of  this  re^on,  together  with  the  mtensive  methods  con- 
seqnent  upon  irrigation,  have  combmed  to  make  possible  an  extraordinary  variety 
of  agricaltnral  productions,  for  which  there  exists  a  ready  market  in  the  sur- 
rounding loining  districts.  These  facts,  together  with  the  experience  necessary 
for  snccess  in  a  new  region,  combine  to  afford  better  than  average  returns  to  the 
Arizona  farmer. 

STATISTICS  OP  FARMS,  FARM  AREAS,  RESOURCES,  AND 

PRODUCTS. 

The  branches  of  agriculture  that  can  be  developed  in  ArizoAa,  as  elsewhere,  are 
determined  by  the  character  of  the  soil  and  its  relation  to  rainfall  and  tempera- 
ture. In  Arizona  there  is  sufficient  precipitation  of  moisture  in  the  ordinary  year 
to  develop  over  a  considerable  portion  of  its  surface  an  abundai^ce  of  herbage  for 
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flocks  and  herds,  bat  not  safficient,  save  in  exceptional  cases,  to  enarantee  the 
sucoeesfnl  cultivation  of  cereals,  vegetables,  and  fruits.  As  a  resmt  theee  crops, 
when  grown,  depend  to  a  very  large  extent  upon  irrigation.  The  greater  part  of 
the  water  used  for  irrigation  purposes  is  derived  from  precipitation  inside  the 
Territory.  The  success  of  irrigated  crops  in  any  given  year  is  dependent  upon 
the  rainfall  for  that  year.  Small  farms  can  not  be  opened  and  maintained  save 
where  the  soil  can  be  supplied  with  water  from  streams  and  wells.  Along  the 
▼alleys  of  rivers  and  streams,  therefore,  will  be  clustered  the  small  farms  exhibi^ 
ing  a  high  degree  of  cultivation,  while  the  only  agricultural  industry  that  can  be 
developed  on  the  nonirrigable  plains  will  be  the  keeping  of  flocks  and  herds.  It  is 
along  the  streams  that  are  found  the  small  owned  farms  of  which  mention  has 
been  made,  while  upon  the  nonirrigable  plains  are  located  the  ranches,  with  flocks 
and  herds,  under  the  direction  of  salariea  managers.  Most  of  the  surface  of  theee 
plains  still  belongs  to  the  public  domain,  although  it  is  quite  generally  used  for 
the  feeding  of  flocks  and  herds. 

LIVE  STOCK  INTERESTS. 

The  overshadowing  importance  of  live  stock  in  the  agriculture  of  Arizona  is 
seen  in  the  fact  that  while  the  land,  improvements,  and  buildings  in  1900  had  a 
reported  value  of  $13,6^,960,  live  stock  had  a  reported  value  of  $15,458,717,  or 
nearly  $2,000,000  mora  The  most  important  single  source  of  farm  income  was 
that  received  from  the  sale  of  live  animals.  The  amount  thus  received,  after 
deducting  sums  expended  in  the  purchase  of  domestic  animals,  was,  in  1899, 
$1,908,745.  The  value  of  dairv  products  is  $530,700;  of  wool.  $424,158.  These 
figures  include  reports  from  the  Indian  reservations  as  well  as  those  from  the 
farms  and  ranches  of  other  farmers.  The  Indians  in  1900  are  reported  as  possess- 
ing livestock  to  the  value  of  $1,288,288,  and  as  having  farm  products  m  1899, 
including  sales  of  animals  and  wool,  to  the  value  of  $198,789. 

The  progress  is  shown  in  the  following  exhibit,  which  gives  for  the  census 
years  beginning  with  1870  the  number  of  neat  cattle  and  sheep,  exclusive  of 
calves  and  lambs,  and  the  reported  value  of  all  live  stock. 

DAIRY  cows  AND  PRODUCTS, 

The  dairy  interests  are  increasing  in  importance  with  every  decade.  The 
increase  can  be  noted  in  the  following  facts:  In  1890  the  milch  cows  numbered 
4,874;  in  1900, 17,965.  This  is  an  increase  of  268.6  per  cent.  The  total  production 
of  milk  in  1900  was  709,225  gallons,  or  146  gallons  per  cow.  In  1900  the  total  was 
8,056,109,  or  170  gallons  per  cow.  The  total  production  of  milk  increased  330.9 
percent. 

MISCELLANEOUS  CROPS  AND  CROPS  OF  RECENT  INTRODUCTION. 

Twenty-eight  farmera  in  the  Territory  reported  miscellaneous  or  unclassified 
crops  to  the  total  value  of  $5,510,  without  giving  the  acreage  from  which  this 
income  was  derived.  In  the  majority  of  cases  the  cash  receipts  reported  represent 
money  received  in  return  for  the  pasturing  of  stock  on  unimproved  lands.  As  the 
product  of  lands  thus  utilized  could  only  be  measured  in  cash  receipts,  no  attempt 
was  made  to  give  acreage. 

One  farm  in  the  Supai  and  Walapai  Indian  Reservation  reported  92  acres  of 
sunflowers,  which  yielded  1,000  bushels  of  seed,  valued  at  $1  per  bushel. 

Three  crops— cotton,  hops,  and  broom  corn— have  been  introduced  into  the  Ter- 
ritory since  the  taking  of  the  Eleventh  Census,  and  in  1899  added  somewhat  to 
the  gross  receipts  from  agricultural  products. 

Eight  irrigated  farms  in  Mohave  County  reported  in  all  20  acres  of  cotton,  which 
yielded  22,600  pounds  m  the  seed.  For  this  the  planters  received  $814,  a  return  of 
about  $41  per  acre. 

Six  hundred  pounds  of  hops,  valued  at  $21,  were  grown  on  two  farms  in  Cochise 
County. 

One  farm  in  Graham  County  and  three  in  Maricopa  produced  from  80  acres  of 
land  21,100  pounds  of  broom  com,  having  a  market  value  of  $937. 
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Table  2. — All  farms,  and  farms  of  specified  principal  sources  of  income,  June  i, 
1900,  classijied  by  color  of  farmers  and  by  area. 


Total 
number 
of  farms. 

Number  of  farm- 
ers. 

Farms  classified  by  area. 

Principal  sources  of  farm 
income. 

White. 

Colored. 

Under  3 
acres. 

3  and 
under 

10 
acres. 

10  and 
under 

20 
acres. 

20  and 
under 

50 
acres. 

Tlie  TerritorT..... 

6,809 

4,006 

1,808 

783 

749 

506 

922 

Hav anfl  »i«ain. -..---- 

2,062 

802 

98 

2,343 

472 

1 

5 

641 

1,152 

ODD 

184 

35 

1 

506 
16 

306 
104 
2 
262 
24 

233 
26 

9 
186 
40 

400 

f&tobiS^.:::::::::::.:: : 

138             164 

90                3 

1,794             549 

460                3 

29 

9^^^^                   

26 

lire  Stock 

258 

Dairy  products 

121 

Tobaooo 

1 

6 

357 

1 

(Hignr 

|fff5<^ni^tiAAiift 

iHi 

42 

52 

42 

87 

I 

Farms  classified  by  area. 

Principal  sources  of  farm 
income. 

60  and 
under 

100 
acres. 

100  and 
under 

176 
acres. 

175  and 
under 

260 
acres. 

260  and 
under 

600 
acres. 

500  and 
under 
1»000 
acres. 

1,000 

acres 

and 

over. 

Average 

size,  in 

acres. 

The  Territory --...- 

e74 

1,681 

143 

268 

112 

71 

883  2 

Hay  and  ffrahi 

300 
26 
16 

467 
64 

2R 

56 
3 

76 
11 
12 
133 
16 

30 
3 
2 

65 
7 

11 

1  i 

51 

1 

89 

VesetAbleB 

78  8 

prSL^™.:::.:.::::::: :::::: 

127  2 

Ure  stock 

190             G6d 
75             15fl 

57 
14 

685.9 

Dairr  Droductfi 

102 

Tobiioco ......  . 

4(t 

Sugar 

1 
67 

3 

206 

1 
19. 

176 

13 

5 

6 

116.7 
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ARTESIAN  WATER. 

Increased  attention  has  been  given  to  the  search  for  a  water  supply 
by  boring  at  many  widely  separated  localities.  The  valley  of  the  San 
Pedro  affords  many  examples  of  flowing  wells.  The  conditions  gen- 
erally along  this  great  valley  are  favorable  to  success  by  boring. 
Similar  conditions  are  found  along  the  Upper  Gila,  and  several  flowing 
wells  have  been  secured  in  the  neighborhood  of  Safford.  The  search 
for  petroleum  by  boring  is  likely  to  be  rewarded,  in  some  instances 
at  least,  by  unexpected  outbui-sts  of  water.  There  is  I'eason  to  believe 
that  borings  for  water  would  be  successful  in  the  vallej'  of  the  Santa 
Cruz,  although  the  typical  ideal  artesian  conditions  are  not  visible.  Yet 
in  all  long  valleys  with  an  abundant  water  supply  at  the  head  we  may 
believe  that  the  lower  layers  of  the  detrital  deposit  are  charged  with 
water  under  considerable  pressure,  though  not  enough  to  force  the 
wat-er  above  the  surface. 

A  12-inch  boring  at  the  level  of  the  San  Pedro  River,  at  Benson,  to 
the  depth  of  500  feet,  tripped  a  supply  of  water  which  rose  to  the 
surface. 

TUBERCULOSIS  AND  PULMONARY  DISEASES. 

Arizona  has  become  a  veritable  Mecca  for  consumptives  and 
tubercular  invalids.  The  dry,  salubrious  climate  of  the  Territory 
has  made  it  a  sanitarium  of  world-wide  reputation,  and  the  southern 
portion  of  Arizona  is  fast  becoming  an  asj^lum  for  the  unfortunate 
people  afflicted  with  pulmonary  ills. 

Arizona's  advantages  in  this  respect  are  well  appreciated  by  a  large  percentage 
of  Eastern  medical  practitioners.  Even  thonsands  come  here  every  year  seeding 
health,  and  the  greater  number  find  it  to  a  dc^ee.  Benefit  comes  not  only  to 
those  afflicted  with  pulmonary  diseases,  but  to  others  stricken  with  diseases  of 
widely  differing  natures.  Though  nature  declines  to  rebuild  tissues  destroyed, 
around  the  towns  of  central  Arizona  are  to  be  seen  many  instances  of  seemins^ty 
miraculous  cures,  performed  by  the  climate,  the  dry.  pure  air  doing  wonders. 
Among  the  business  men  of  Phoenix  are  many  who  came  here  apparently  to  die, 
but  who  are  now  in  thd  fullness  of  health.  In  later  years  it  has  been  found  that 
the  best  results,  for  all  afflicted  with  pulmonary  disease,  may  be  obtained  by  liv- 
ing almost  wholly  in  the  open  air.  North  and  northeast  of  Phoenix  have  arisen 
villages  of  tents,  populated  by  health  seekers,  who  spend  their  days  on  horseback 
and  their  nights  where  the  unconfined  and  life-giving  air  can  best  reach  them 
Catarrhal,  malarial,  bronchial,  rheumatic,  and  asthmatic  diseases  yield  readily  to 
the  local  climatic  influences.  ^ 

While  the  interests  of  humanity  demand  that  every  opi>ortnnity 
should  be  afforded  to  health  seekers,  and  they  should  not  be  restrained 
from  obtaining  the  advantages  of  this  marvelous  climate,  nor  b€ 
denied  the  right  to  live  here,  yet  where  the  promiscuous  interming- 
ling of  people  afflicted  with  contagious  diseases  with  well  people  is 
permitted  to  such  an  extent  as  to  jeopardize  the  health  of  communi 
ties,  restrictive  legislation  should  be  had.  This  subject  is  now  beinj 
agitated  in  Arizona  with  a  view  to  the  passage  of  laws  and  the  adop 
tion  of  regulations  which  will  require  segregation  and  isolation  of  th< 
sick  for  the  protection  of  the  well.  At  the  same  time  every  propel 
facility  should  be  afforded  the  unfortunates  to  regain  their  health 
through  the  sanitary  influences  of  the  climate,  in  localities  apart  f  ron 
the  populated  towns  and  without  close  intercourse  with  people  ii 
good  health. 


'From  a  newspaper  article  by  Maj.  James  H.  McClintock. 
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STOCK  RAISING. 

Never  in  the  history  of  Arizona  have  the  prospects  been  brighter 
for  the  stock  raisers  of  the  Territor3\  IIeav>^  rains  have  been  general, 
resulting  in  the  growth  of  natural  feed  on  the  open  ranges,  and  many 
sections  of  the  country  not  generally  considered  as  available  cattle 
range  now  afford  the  finest  grazing  imaginable. 

Prices  during  the  past  year  have  been  good,  and  enabled  the  cat- 
tlemen to  reap  handsome  profits,  while  a  brisk  demand  has  continu- 
ously obtained. 

Shipments  from  the  Territory  have  been  heavy,  and  have  taxed  the 
range  men  to  the  utmost  to  supply  the  demand.  This  condition  has 
resulted  in  an  ai)preciable  reduction  in  the  assessed  valuations,  as 
will  be  seen  by  the  figures  of  the  board  of  equalization,  but  has  stim- 
ulated the  importation  of  fine  cattle  for  stock  purposes,  thousands  of 
thoroughbred  cattle  having  been  brought  into  the  Territory'  or  con- 
tracted for  by  our  progressive  stock  raisers. 

The  general  health  conditions  prevailing  with  all  classes  of  live 
stock  are  perhaps  better  than  in  any  other  section  of  the  United 
States,  owing  to  the  stringency  of  the  live-stock  laws  and  the  rigidity 
with  which  they  are  enforced,  together  with  the  favorable  climatic 
conditions  existing  throughout  the  Territory.  Contagious  diseases  so 
common  in  many  countries  are  seldom  met  with,  and  such  isolated 
cases  as  are  discovered  are  promptlj'  dealt  with  and  the  trouble 
stamped  out. 

The  following  brief  extracts  from  the  last  biennial  report  of  the 
Ten'itorial  veterinarian  will  convey  some  idea  of  the  health  conditions 
and  infrequency  of  disease  among  the  live  stock  of  the  Territory: 

The  live  stock  of  the  Territory'  are  now  more  nearly  free  from  contagious  dis- 
eases than  at  any  time  in  the  last  ten  years.  Glanders,  which  has  at  times  caused 
the  qnai-antine  of  large  numbers  of  horses,  is  almost  unknown  in  the  Territory^. 
Fewer  tuberculous  cattle  are  found  here  than  in  any  other  State  or  Territory  m 
the  Union.     Scabies  still  exists  among  some  of  our  sheep,  but  it  is  on  the  decrease. 

There  has  been  a  great  deal  of  sanitary  work,  however,  dunng  the  past  two 
years,  due  mainly  to  the  large  number  of  people  that  have  immigrated  to  our 
Territory  from  other  States,  bringing  in  all  classes  of  live  stock.  The  rules  requir- 
ing that  all  shipments  of  live  stock  before  entering  the  Territory  be  reported  to 
the  Territorial  veterinarian,  who  admits  them  either  on  the  presentation  of  the 
proper  health  certificates  or  inspects  them,  have  reduced  the  introduction  of  dis- 
eases to  a  minimum.  In  many  instances  diseases  have  been  brought  into  the 
Territory  by  overland  immigrant  outfits,  which,  of  course,  enter  without  the 
knowledge  of  the  sanitary  authorities.    *    ♦    * 

We  are  glad  to  report  that  there  has  never  been  a  single  case  of  anthrax  reported 
in  Arizona,  and  this  happy  condition  will  continue  if  all  assist  in  taking  every 
precaution  against  the  introduction  of  the  germs.  Reports  show  that  there  are 
tracts  of  land  in  Louisiana,  California,  and  other  States  where  no  stock  can  be 
safely  raised  unless  protected  by  vaccination.    *    *    * 

TUBERCULOSIS  AMONG  CATTLE  IN   ARIZONA, 

The  amount  of  tuberculosis  ill  a  community  is  dependent  upon,  first,  the  amount 
of  tnberculons  germs  introduced;  and,  second,  on  favorable  or  unfavorable  con- 
ditions for  their  multiplication.  Most  of  the  early  importations  of  stock  into 
Arizona  were  for  range  purposes,  and  this  class  of  cattle  are  not  as  likely  to  carry 
tuberculous  germs. 

The  methods  of  handling  range  cattle,  and  the  climatic  conditions  in  Arizona  as 
well,  are  not  favorable  to  the  spread  of  tuberculosis,  nor  to  the  multiplication  of 
that  germ  in  animals  affected.  As  to  the  dairy  stock  intioduced  during?  later 
years,  will  state  that  a  badly  tubercular-infected  herd  was  brought  from  California 
into  Arizona  before  Arizona  sanitary  laws  were  enforced.  While  examining  this 
herd  for  a  prospective  purchaser  in  1895  several  animals  were  pronounced  tnl>er- 
cular.    The  tuberculin  test  was  applied,  which  revealed  the  fact  that  over  50  per 
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Some  inii)ortant  changes  were  made  in  the  law  by  the  last  legisla- 
ture, principally  with  a  view  to  rendering  the  enforcement  of  the 
sanitary  measures  more  positive,  and  also  providing  for  the  inspec- 
tion of  the  meat  of  animals  slaughtered  for  food,  to  preclude  the 
possibility  of  diseased  meat  being  offered  for  sale. 

Under  the  provisions  of  the  present  law  all  persons  engaged  in  the 
business  of  but<5hering  are  required  to  procure  from  the  live  stock 
sanitary  board  a  license  to  operate  such  butchering  business,  and  to 
file  a  bond  conditioned  on  the  compliance  of  such  provisions  of  the 
law  as  relate  to  butchers.  All  cattle  purchased  for  slaughter  are 
inspected  for  health,  and  for  brands  and  marks  at  the  time  of  pur- 
chase, and  again  inspected  after  slaughter.  This  regulation  is  a  val- 
uable protection  both  to  the  cattleman,  butcher,  and  general  public, 
as  it  precludes  the  possibility  of  animals  being  slaughtered  unless 
owned  by  the  butcher;  the  butcher's  title  to  all  animals  purchased 
for  slaughter  is  verified  and  certified  to  by  the  inspector,  and  the 
inspection  of  the  slaughtered  cattle  assures  the  general  public  that 
its  meat  supply  is  healthy  and  fit  for  food. 

There  are  81  licensed  butchers  in  the  Territory,  killing  an  average 
of  3,150  head  of  cattle  monthly,  besides  sheep,  goats,  and  hogs,  of  the 
number  of  which  the  sanitary  board  has  no  record. 

Another  important  change  in  the  law  is  the  provision  for  the  inspec- 
tion of  all  herds  about  to  be  driven  from  their  usual  range.  In  past 
years  large  numbers  of  cattle  have  drifted  from  their  ranges  with 
herds  driven,  and  this  has  resulted  in  considerable  loss  to  various 
range  men.  There  are  over  one  hundred  regularly  appointed  inspect- 
ors, covering  as  many  districts,  all  of  whom  report  their  work  to  the 
sanitary  board  regularly,  and  in  this  way  a  full  and  complete  record 
is  kept  of  the  brands  and  marks  of  all  live  stock  shipped  or  slaugh- 
tered in  the  Territory.  All  hides  of  cattle  are  required  to  be  inspected 
and  tagged  prior  to  the  sale  or  transfer  of  same  from  the  person  own- 
ing them  to  any  other  person,  and  in  this  way  the  unlawful  slaughter- 
ing of  cattle  is  largely  discouraged. 

The  assessed  valuation  of  the  live  stock  in  the  Territory  of  Arizona, 
exclusive  of  sheep  and  swine,  is  $3,936,083.27,  divided  as  follows: 


Live  stock. 

Head. 

Value. 

Hones 

43,050 

1.327 

1,437 

281,541 

$868,680.02 

35,232.00 

9,819.03 

3,002,356.25 

Mnlee 

Aases 

Cattle 

That  these  figures  are  extremely  conservative  goes  without  saying, 
as  it  is  very  difficult  to  arrive  at  anything  like  the  number  of  animals 
in  any  particular  brand  that  are  running  at  large  in  so  vast  a  range 
country  as  this. 

There  has  been  marked  interest  and  activity  in  the  line  of  horse 
breeding  during  the  past  year,  due  to  the  heavy  demands  for  this 
class  of  stock  both  at  home  and  abroad  for  military  use,  and  as  a  leon- 
sequence  breeders  are  looking  to  the  improvement  of  their  herds,  and 
securing  better  blood  for  stock  purposes  than  heretofore. 

The  fact  that  hundreds  of  people  have  launched  out  into  the  cattle 
business  in  the  last  two  yeai*s,  as  shown  by  the  brand  records,  is  the 
best  criterion  as  to  the  healthy  commercial  condition  of  the  live  stock 
industry  in  Arizona,  and  in  spite  of  the  fact  that  upward  of  170,000 
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head  ^f  cattle  are  annually  shipped  out,  there  is  no  appreciable 
diminution  in  the  numbers  of  resident  stock  herds.  With  the  influx 
of  highbred  cattle  that  are  contracted  for  for  stock  purposes  com- 
bined with  the  vast  herds  already  established,  the  indications  are 
that  the  near  future  will  see  Arizona  heading  the  list  of  beef  produc- 
ing States. 

MINING. 

There  has  been   increased  activity  in  all  departments  of  mining 
work  during  the  year,  especially  in  prospecting  for  copper  and  the 
developing  of  new  copper  properties,  although  gold  mining  has  been 
remarkably  successful.     In  every  mineral-bearing  section  of  Arizona 
new  mines  are  being  opened  and  profitably  worked.     As  previously 
reported  in  former  years,  the  phenomenal  production  of  a  few  great 
copper,  gold,  and  silver  mines  gave  the  Territory  its  reputation  as  a 
producer  of  precious  metals,  but  the  fact  that  Arizona  possesses 
incalculable  mineral  wealth  has  had  tardy  recognition.     The  Teiri- 
tory  has  never  experienced  a  mining  "boom."    The  development  of 
this  industry  has  been  slow,  but  sure  and  substantial.     Inaccessibility 
and  lack  of  transportation  facilities  have  been  the  principal  draw- 
backs.    These  obstacles  have  now  been  largely  overcome  by  the  con- 
struction of  railroads  into  the  most  important  mining  districts.     The 
mistaken  idea  had  prevailed  to  some  extent,  also,  that  Arizona  mines 
do  not  ''go  down,"  and  more  or  less  prejudice  has  been  created  against 
the  Territory  on  that  account.     This  erroneous  theory  has  been  entirely 
exploded.     Deep  mining  has  proven  that  values  frequently  increase 
in  depth.     In  the  Congress  mine,  at  a  depth  of  3,200  feet,  the  ore  shows 
great  value  and  strength.     In  the  Gladiator  and  other  mines  in  the 
Bradshaw  Mountains  values  increase  with  depth,  and  it  is  not  improb- 
able that  deeper  mines  will  be  worked  in  Arizona  than  on  the  famous 
Comstock  lode  of  Nevada.     During  the  past  year  the  attention  of 
investors  and  prospectors  outside  the  Territory  has  been  enlisted  as 
never  before,  and  sales  and  contracts  for  sales  have  been  numerous. 
There  has  been  a  notable  increase  in  the  production  of  gold,  which 
will  still  be  more  pronounced  during  the  coming  year.     One  of  the 
remarkable  features  has  been  the  revival  in  silver  mining.     The  build- 
ing of  new  railroads  has  enabled  the  owners  of  silver  properties  to 
make  shipment  of  ore  at  a  profit,  and  in  some  sections  of  the  Terri- 
tory silver  mining  is  active  and  profitable. 

The  prominence  which  Arizona  has  achieved  as  a  steady  producer 
of  the  precious  metals,  and  the  certainty  that  the  production  will  he 
augmented  in  the  future  justify  me  in  renewing  my  former  recom- 
mendation and  urging  that  a  Government  assay  office  and  a  branch 
mint  be  established  in  the  Territory.  Assay  offices  are  generally  con- 
ducted at  a  profit  to  the  Government,  and  there  is  every  reason  to 
believe  that  such  would  be  the  case  with  an  office  established  in  Ari- 
zona, while  the  substantial  encouragement  thus  held  out  to  the  min- 
ing industry  of  the  Territory  would  be  very  beneficial. 

The  most  extensive  individual  mining  development  in  progress  in 
the  Territory  is  the  reopening  of  the  great  Tombstone  mines.  These 
mines  were  among  the  first  to  make  Arizona  famous  as  a  producer  of 
precious  metals.  The  almost  fabulous  richness  of  the  ore  was  a  sul>- 
ject  of  comment  the  world  over.  The  mines  were  operated  under 
adverse  circumstances;  remoteness,  expensive  transportation,  and 
many  other  drawbacks  materially  reduced  profits. 

Tombstone  became  a  large  and  thriving  town,  and  in  a  few  years 
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the  larger  mines  produced  $18,000,000.  All  of  the  owners  of  the  prin- 
cipal properties  made  large  fortunes,  as  fully  $6,000,000  of  dividends 
were  disti-i bated,  the  total  production  of  the  camp  amounted  to  over 
630,000,000;  and  when  the  mines  closed  because  the  water  could  not 
bo  handled  by  the  means  then  available,  and  because  the  owners 
could  not  agree  as  to  methods  and  division  of  expense,  all  competent 
mining  men  who  knew  the  district  knew  that  only  the  cream  had  been 
skimmed  from  the  immense  ore  deposits  and  that  great  fortunes  were 
yet  untouched  in  the  mines. 

Through  the  earnest  efforts  of  Mr.  E.  B.  Gage  and  W.  F.  Staunton, 
who  have  no  superiors  as  mining  men,  all  difficulties  between  owners 
have  been  adjusted,  titles  to  all  of  the  best  mines  have  been  secured. 
Ample  capital  has  been  subscribed  and  is  now  in  the  treasury  of  the 
company  organized  to  reopen  the  mines — which  is  being  done  under 
the  management  of  Messrs.  Gage  and  Staunton — and  everybody 
familiar  with  the  situation  feels  the  utmost  confidence  that  Tomb- 
stone will  soon  be  one  of  the  most  prosperous  mining  camps  in  the 
Western  country. 

The  evidence  accumulates  that  Arizona  will  soon  be  recognized  as 
the  gi-eatest  and  most  profitable  mining  section  of  the  Union. 

The  following  extracts  from  the  report  of  the  Territorial  geologist, 
Prof.  W.  P.  Blake,  treats  specifically  of  the  more  prominent  mines 
and  generally  about  the  magnitude  and  wealth  of  the  mining  industry 
of  Arizona: 

NOTES  ON  THE  MINING  INDUSTRY. 

According  to  the  Mineral  Industry,  the  reports  of  the  American  copper  refiners 
for  1900  Hbow  a  total  production  of  466,992,663  pounds  of  electrolytic  copper  as 
against  386,410,356  pounds  for  the  year  1899.  The  production  of  copper  sul- 
phate—** bluestone  "—was  78,218,478  pounds  in  1900  and  67,903,370  pounds  in  189S). 
The  ayeraee  price  of  bluestone  was  4.99  cents  in  1900  and  5.2  cents  per  i>ound  in 
1899. 

The  Old  Dominion  smelter,  at  Glohe,  for  a  part  of  the  time  produced  over 
7oO^OOO  pounds  monthly.  Some  ore  was  shipped  from  the  United  Globe  to  the 
smelter  at  El  Paso,  but  Dr.  Douglas,  the  general  manager  of  the  Phelps-Dodge 
properties,  notes  that  railway  charges  in  Arizona  prohibit  that  interchange  of  ores 
rrom  district  to  district  which  would  greatly  help  Arizona's  mining  and  metal* 
lurgical  interests.  Efforts  are  being  made  successlully  to  reduce  the  cost  of  trans- 
portation, and  many  new  railroad  lines  are  being  built  and  projected  wh  ch  will 
work  a  great  change  for  the  better  in  the  transporting  of  mineral  products. 

Reliable  statistics  upon  the  production  of  gold  and  silver  are  not  available,  but 
from  the  best  authority  obtainable  the  value  of  the  product  of  gold  and  silver 
mmes  in  the  Territory  for  the  year  is  estimated  at  fully  $6,000,000. 

In  a  I'omner  report  comprehensive  and  detailed  information  was  furnished  in 
regard  to  every  mining  district  in  the  Territory,  and  my  reports  of  1899  and  1900 
are  considered  reliable  hand  books  of  reference  in  this  regard. 

THE  UNITED  VERDE  COPPER  MINES. 

The  United  Verde  Copper  mines  situated  at  Jerome,  28  miles  from  Prescott,  in 
Yavapai  Coanty,  and  owned  by  Senator  W.  A.  Clark,  of  Montana,  have  a  world- 
wide reputation.  Their  production  in  both  copper  and  gold  has  been  phenomenal. 
While  it  is  not  the  policy  of  the  company  to  furnish  detailed  information  for  pub- 
lication, enough  is  known  to  justify  the  statement  that  the  yield  in  copper  bullion 
of  these  mines  per  month  is  approximately  8,000,000  pounds.  Some  months  exceed 
this  amount.  The  bullion  contains  considerable  gold  and  some  silver.  The  ore 
bodies  in  the  mines  are  of  great  extent  and  value  and  can  not  be  exhausted  in  a 
hfetime.  The  mines  and  reduction  works  of  the  United  Verde  Copper  Company 
are  at  present  employing  about  1 ,500men.  The  principal  shaft  is  about  600  feet  deep. 
From  different  levels  tunnels  have  been  driven,  and  the  underground  workings 
are  extensive.  The  engine  capacity  of  the  plant  amounts  to  2.000  horsepower, 
which  is  utilized  in  hoisting  ore,  operating  air  drills,  copper  converters,  machine 
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shops,  and  a  -lO-ton  crane.  A  yast  amount  of  ironwork  has  been  pat  in,  consisting 
of  stractnral  works  for  baildings  covering  the  entire  plant,  engine  and  boiler 
rooms,  converters,  blast  fnmaces,  machine  shops,  and  fonndry.  The  plant,  in 
some  respects,  is  the  most  complete  in  the  country,  and  the  converters  in  use  there 
are  said  to  be  the  largest  in  the  world.  A  reverberatory  furnace  is  used  in  smelt- 
ing the  finer  ores,  especially  those  rich  in  silver.  A  greater  part  of  the  ore  when 
taken  oat  of  the  mines  is  nrst  roasted  in  heaps,  extending  along  the  slope  of  the 
mountain  in  three  long  rows,  whereby  it  is  desulphurized.  It  then  goes  to  the 
blast  f  uma<'e8  and  finally  to  the  converters.  The  copper  bullion  which  is  thns 
produced  is  about  99  per  cent  pure  copper.  The  mines,  smelting  plant,  and  the 
town  of  Jerome  are  situated  on  the  east  slope  of  the  Black  Hills  range,  pretty  well 
up  to  the  crest,  at  an  altitude  of  about  5,600  feet  above  the  sea  level,  and  at  least 
1,800  feet  above  the  Rio  Verde  Valley,  which  spreads  out  in  grand  panorama  to 
the  east  and  the  south.  The  town  contains  about  4,000  people.  A  considerable 
amount  of  prospecting  is  ^oing  on  in  the  adjacent  territory,  and  mining  is  active 
in  that  vicinity.  The  e  luipment  of  these  mines  is  thorough  and  complete  in  every 
way,  and  the  property  is  conceded  to  be  one  of  the  greatest  and  most  valuable  in 
the  known  world.  The  eciuipment  of  the  mines  has  been  increased  during  the 
year  until  the  plant  is  one  of  the  most  perfect  known. 

At  the  Copper  Queen  smelter  at  Bisbee  a  fifth  furnace  and  another  stand  of  con- 
verters were  added  during  the  year  14;00.  All  of  the  product  is  now  in  the  form 
of  bars  by  the  pneumatic  process.  A  new  shaft  has  been  sunk  and  equipped  with 
steel  gallows  frame.  Other  adjoining  claims  have  been  acquired,  but  no  great 
increase  of  production  for  1901  is  expected. 

The  C'opper  Queen  plant  consists  of  five  furnaces  instead  of  four  and  one  extra 
converter,  l)ut  the  output  of  copper  is  not  increased.  The  company,  is  however, 
now  al  le  to  turn  the  whole  of  its  products  inta  Bessemer  copper.  Any  expansion 
of  the  smelting  works  in  the  present  contracted  quarters  is  impossible  and  is  not 
contemplated,  but  the  advisability  of  moving  the  works  is  under  consideration. 
Some  place  will  be  chosen,  probably  before  long,  where  the  works  can  be  laid  out 
upon  a  broader  and  more  economical  plan.    It  is  possible  that  a  site  in  the  Sul- 

Snur  Spring  Valley  will  be  selected  at  the  junction  of  the  company's  railroad  with 
lie  line  U)  Sonora. 

The  production  of  copper  at  Bisbee  will  be  about  the  same  for  the  year  as  it  was 
in  1900. 

At  Morenci  the  company  is  not  at  present  erecting  more  plant  which  now  con- 
sists of  a  new  concentrating  mill  (the  old  one  having  been  burned  in  the  summer 
of  1900)  and  the  rebuilt  smelter  of  substantially  the  same  capacity  as  the  old  one. 
The  production  of  copper  is  between  1,300,000  and  1,400,000  pounds  per  month  and 
is  not  likely  to  be  increased. 

As  shown  in  former  reports,  the  production  of  copper  in  Arizona  increased  from 
15,657,085  pounds  in  the  year  1886  to  110,823,864  pounds  in  1898  and  to  125.877,785 
pounds  in  1.S99.  This  last  amount  is  the  largest  in  the  history  of  the  copper  indus- 
try in  the  Territory.  It  was  exi)ected  that  figures  would  be  exceeded  in  1900;  but 
this  expectation  was  not  realized.  The  production  for  1900  fell  off  to  115,403,846 
pounds— a  loss  of  9,973,912  pounds.  This  is  accounted  for  not  by  any  change  in. 
the  productive  capacity  of  the  mines*  but  from  accidental  causes.  The  mines  do 
not  show  any  signs  of  impoverishment.  The  strikes  of  coal  miners  in  Colorado 
interfered  with  the  fuel  supply.  The  smelting  works  of  the  Detroit  Copper  Com- 
pany burned  down  in  June. 

The  annual  yield  of  the  principal  copper  mines  of  the  Territory  for  tbe  past  six 
vears— from  1895  to  1900,  inclusive— is  shown  in  the  following  table,  conmbated 
by  Dr.  James  Douglas  to  the  Mineral  Industry  for  1900: 

Production  of  principal  mines  in  pounds^-fine  copper. 


Minos.                         1896. 

1896. 

1897. 

1898. 

1800. 

1000. 

Arizona  Copper  CJo 

Copper  Queen 

11.308.910 
15,741,731 

13,042,000 
23.298,150 
46.040 
7,016,348 
5,650,300 
22.837.950 
2,020,566 
;U4,268 

13,727,911 
23.999,873 

1^169.096 
83,749,890 

19,072,700 
86,901,684 

19,697,088 
84,382,300 

CommerciAl 

Detroit  Copper  Co 

Old  Dominion      

8,790,128 

8,405,168 

2,000,000 

31,366.025 

1,241,975 

299.000 

U,  428, 992 
1,800.000 

42.328,926 

2,847,480 

500,000 

18,906,258 
6,800,000 

10,749.258 
7  i.Vi  rwk 

United  Verde 

United  Globe 

16,491,403 

48,905,93e      ao;  976;  103 
4,451,180   

Other  mines 

997,232 

750,000 

3,45O.0UO 

Totol 

48,329,408^ 

r3, 745, 321 

81,019,922 

110,823,854 

125,877,758 

116,403,840 
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At  the  works  of  the  Arizona  Copper  Company,  at  Clifton,  and  of  the  Detroit 
Company,  at  Morenci,  gas  engines  of  the  Crowley  '*  Otto  *  type  have  been  snccess- 
fully  used. 

The  smelter  at  the  He>etia  Company's  camp  at  Helvetia  was  destroyed  by  fire 
eariyin  the  year,  and  production  was  stopped  until  the  summer  of  1901,  when 
operations  were  resumed.  It  is  stated^that  during  the  p?riod  of  the  reconstrnctlon 
of  the  works  mining  operations  were  pushed,  with  the  result  of  opening  up  large 
reserves  of  ore. 

Some  miles  north  of  Helvetia,  and  in  the  same  ran^e  of  mountains,  are  the 
claims  known  as  the  Cuprite,  which,  with  other  adjoining  prospects,  are  now 
under  development.  The  shaft  has  been  sunk  deeper,  and  shipments  of  jj^ood  yel- 
low copper  ore  have  been  made  to  £1  Paso.  This  ore  occurs  in  bunches  in  limestone 
Dear  contacts  with  intruded  dikes  of  porphyry.  The  decay  of  bunches  of  the 
copper  and  iron  pyrites  produces  solutions,  which,  ottac  dug  tlie  surroanding 
limestone,  causes  the  precipitation  of  copper  carbonates  and  oxides,  with  the  for- 
mation of  cavernous  spaces.  The  limestone  walls  of  these  caverns  are  generally 
lined  with  rich  carbonate  ore.  which  has  replaced  the  limestone,  while  the  more 
ferruginous  portions  of  the  ore  are  left  in  the  central  portions.  The  red  oxide  of 
copper,  cuprite,  occurs  in  this  claim  and  is  associated  with  molybdenite  in  crusts 
and  scales. 

Other  similar  claims  in  the  vicinity  are  known  as  the  Green  Mountain,  or  Phelps 
and  Schley  group.  These  ore  deposits  are  in  limestone  at  the  contact  with  por- 
phyry and  have  yielded  ore  suitable  for  shipment  from  the  surface.  These  mines 
are  a  few  miles  south  and  east  of  Vails  Station,  on  the  Southern  Pacific  Railway, 
where  there  is  a  siding  and  a  rapidly  growing  little  town,  sustained  by  the  business 
of  the  Helvetia  and  other  copper  camps  of  the  northern  portion  of  the  Santa  Rita 
rai^e  of  mountains. 

The  Azurite  mines,  20  miles  north  of  Tucson  in  the  Sierritas,  have  been  idle 
during  the  year  owing  to  financial  difficulties  and  complications. 

At  the  Twin  Group  copper  mines  development  work  has  been  continued  by 
former  owners,  the  property  having  reverted  to  them  by  the  failure  of  purchasers 
to  comply  with  the  tem^s  of  the  bond.  A  recent  report  states  that  the  property 
has  again  been  sold  and  tbe  first  payment  made. 

EQgh- grade  copper  ores  have  been  shipped  from  the  Josephine  and  Connecticut 
mines  in  the  Joeephioe  Canyon,  west  of  Patagonia. 

At  the  Bradford  mine,  near  Bloxton,  3  miles  west  of  Patagonia,  a  steam  hoist 
and  pump  have  been  added,  and  drifting  for  the  ore  body  has  been  in  progress  on 
the  165-foot  level. 

Considerable  shipments  of  ore  have  been  made  from  thePeabody  mines  at  Rus- 
sellville. 

At  Clifton  district  it  is  reported  that  forty  copper  claims  have  been  sold  to  a 
company  under  the  title  of  the  Clifton  Arizona  Copper  Company,  Limited. 

At  the  ancient  camp  known  as  the  A  jo,  where  copper  was  mined  and  shipped 
away  before  the  Gadsden  purchase,  development  has  been  pushed  upon  a  series 
of  veins  lying  parallel  to  each  other  and  containing  very  rich  ore.  The  position 
of  these  numerous  veins  with  corresponding  strike  and  dip,  and  their  proximity, 
render  it  possible  to  work  them  advantageouBly  from  Sr central  shaft,  from  which 
the  veins  can  be  reached  by  crosscutting.  The  ore  in  depth  in  the  main  mine 
consists  of  copper  and  bomite.  The  manager  presented  an  SO  pound  mass  of  the 
bomite  to  the  museum  of  the  School  of  Mines. 

In  Coconino  Connty  copper  claims  lying  north  of  the  Colorado  River  in  the 
Bu<kskin  Mountains,'  known  as  the  Red  Cloud  and  Bishop  mines,  are  reported 
sold  to  the  Coconino  Copper  Company,  a  New  Jersey  incorporation. 

The  Cameron  mine  in  the  Grand  Canyon,  nOrth  of  Flagstaff,  is  now  being  exten- 
sively developed  and  is  rei>orted  very  valuable. 

The  mines  of  the  Stoddard  Copper  Company,  in  Yavapai  County,  have  produced 
bullion  to  the  value  of  about  $130,000.  The  plant  of  this  company  was  the  first 
copper  smelter  put  in  operation  in  the  Territory  north  of  the  Globe  district.  The 
formation  is  porphyry,  lime,  and  chloritic  slate,  with  numerous  and  very  large 
*' blow-outs  *'  of  qnartzite  and  kaolin.  Below  these,  as  well  as  in  the  slates  and 
porphyry,  large  masses  of  carbonate  and  oxide  ores  are  found,  under  which  leached 
ground  is  encountered,  bearing  all  the  evidences  of  the  existence  of  extensive  ore 
bodies  at  an  earlier  period.  Still  deeper,  wherever  the  permanent  water  level  has 
been  reached,  rich  copper  sulphides,  can-ying  gold,  are  found,  justifying  the 
expectation  that  when  tne  unaltered  zone  has  biBen  reached  the  ore  will  be  found 
peatly  enriched  by  the  leachings  above,  as  has  been  the  case  with  several  of  the 
largest  produc  ng  copper  mines  both  in  Arizona  and  Montana. 

The  Binghamton  group  of  copper  mines,  locaterl  2  miles  north  of  Stoddard,  is 
I'egarded  aa  a  most  promising  property.    Great  (luantities  of  solid  sulphide  of  iron 
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and  copper  indicate  the  presence  of  an  ore  body  of  vast  extent,  and  the  result  of  the 
deyelopment  work  already  done  is  strong  evidence  of  fulfillment  of  the  promise  of 
the  surface. 

The  Silver  Bell  mining  district  has  been  the  scene  of  renewed  activity.  The 
Old  Boot  smelter  is  credited  with  smelting  60  tons  of  ore  a  day.  A  double  com- 
partment 500-foot  shaft  is  sinking,  and  crosscuts  are  being  run  with  the  aid  of  the 
new  Leyner  drills. 

The  Faison  group  of  claims,  about  40  miles  (by  the  road)  west  of  Tucson,  has 
been  sold  to  a  syndicate,  and  are  now  being  sarveyed  for  a  patent.  These  claims 
are  characterized  by  well-defined  quaitz  l<^es  of  large  size,  and  well  mineralized 
copper  and  lead  ores. 

The  Black  Warrior  Copper  mine  at  Globe,  in  Gila  County,  has  produced  little 
during  the  year,  because  tne  company  has  been  at  work  developing  sulphide  ores, 
from  which  to  make  sulphuric  acid  for  leaching  purposes.  This  mine  has  immense 
bodies  of  ore,  but  very  little  free  smelting,  and  it  is  found  beet  and  most  profitable 
to  precipitate  the  copper  by  leaching.  As  importing  sulphuric  acid  is  very  expul- 
sive, because  of  the  hi^h  railroad  rates,  the  company  has  de  ided  to  develop  sul- 
phide ores  in  the  vicinity  and  to  make  sulphuric  acid  at  their  own  reduction 
property  is  uioroughly  equipped;  its  management  is  in  the  hands  of 


works.    The  1 

competent  business  inen  of  wide  experience,  and  it  is  Iielieved  it  will  become  a 

large  producer  of  copper  within  the  present  year. 

On  Bill  Williams  Fork,  in  the  southern  Mohave  County,  western  Yavapai,  and 
eastern  Yuma  County,  very  valuable  and  extensive  copper  discoveries  have  been 
made. 

The  Blue  Bell  Copper  Mine,  in  Yavapai  County,  is  being  quietly  developed  by 
its  wealthy  Extern  owners,  and  all  advices  are  to  tiie  effect  that  it  is  a  very  mag- 
nificent property. 

GOLD. 

At  the  King  of  Arizona  grold  mine,  at  Kofa,  Yuma  County,  the  vein  has  been 

g roved  to  the  depth  of  600  feet,  and  shows  perfect  continuity  and  maintenance  of  its 
igh  average  assay  and  working  value.  The  production  during  the  year  has  been 
remarkably  uniform  and  satisfactory.  A  late  shipment,  for  less  than  one  month's 
work,  was  valued  at  $45,000. 

The  Fortuna,  also  in  Yuma  County,  and  one  of  the  remarkable  gold  mines  of 
the  Territory,  has  maintained  Its  high  record  as  a  producer.  The  ledge,  which 
was  lost  for  a  time  at  a  depth  of  900  leet,  has  been  found  ag^in  at  a  depui  of  1,300 
feet,  and  has  its  usual  value. 

At  the  Commonwealth,  Cochise  County,  a  disastrous  fire  which  destroyed  the 
mill  prevented  production  for  the  greater  portion  of  the  year.  Immediate  prepa- 
rations were  made  for  the  erection  of  a  much  larger  and  finer  plant,  which  was 
accomplished  under  energetic  management.  Eighty  1,000-pound  stamps  are  now 
dropping  uf)on  the  ore,  crushing  over  200  tons  daily,  after  the  preliminary  break- 
ing by  a  series  of  large-size  Blake  lock  breakers.  There  are  practically  two  mills 
in  line,  each  driven  by  a  separate  compound  condensing  Corliss  engine.  The  boil- 
ers were  at  first  fitted  with  patent  mechanical  stokers  and  coal  was  used  for  fuel, 
but  these  stokers  have  been  discarded  and  oil  fuel  substituted,  with  a  great  saving 
in  cost  in  many  ways.  The  mine  is  now  opened  to  the  eighth  level .  800  feet  on  the 
Incline  from  the  surface,  and  the  vein  continues  as  strong  and  rich  as  at  any  por- 
tion above  that  depth.    It  gives  satisfactory  promise  for  years  to  come. 

The  Mammoth  mine,  in  the  southern  portion  of  Pinal  County,  about  60  miles 
north  of  Tucson,  is  one  of  the  prominent  gold  mines  of  Arizona,  noted  for  its  large 
1  odies  of  low  grade  ore.  It  has  long  been  worked,  but  during  the  past  four  years 
the  management  has  greatly  improved  upon  former  conditions  of  working,  especi- 
alljr  in  the  introdnction  of  the  Bleichert  system  of  wire  rope  transportation,  by 
which  the  ores  are  taken  at  a  trilling  cost  from  the  mines  to  the  80-stamp  mill  on 
the  San  Pedro  River,  6  miles  distant  and  many  feet  lower.  The  whole6lant ia a 
very  interesting  and  instructive  example  of  mining,  hoisting,  transporting,  mill- 
ing, and  the  final  treatment  of  the  tailings  by  cyaniding.  The  conditions  may  be 
said  to  have  been  adverse  on  all  sides.  There  is  no  water  or  timber  at  the  mine, 
and  fuel  for  motive  power  at  the  mill  costs  $8  to  $15  per  cord.  But  with  the  descend- 
ing buckets  of  ore  on  one*  side  the  ascending  buckets  carry  water  on  the  other, 
effecting  a  great  saving  over  the  cost  of  hauling,  and  securing  a  bountiful  supply. 
It  has  been  proposed  to  secure  water  power  on  the  Aravaipa  Creek,  some  25  miles 
distant  to  the  mill  and  to  the  mine.  But  as  the  water  supply  of  the  Aravaipa  is 
variable  and  uncertain  this  plan  may  now  be  superseded  by  the  erection  of  a  power 
plant  on  the  railway  at  Tucson  and  the  conveyance  of  the  energy  to  the  mine  and 
mill  nearly  50  miles  away.    In  this  event  it  is  probable  that  oil-fuel  will  be  used. 

The  coontry  rock  of  the  Mammoth  and  of  the  Mammoth-Collins  group  adjoin- 
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iog  is  a  coarse-grained  porphyritic  granite,  like  that  at  Oracle  and  the  gold  fields 
near  Mesa  and  Florence.  This  granite  is  bighly  colored,  oyer  considerable  areas, 
with  red  oxide  of  iron,  and  is  traversed  by  several  dykes  of  fine-grained,  light- 
colored  porphyry,  in  association  with  which  the  gold-bearing  quartz  veins  occur. 
The  ore  is  believed  to  huve  averaged  in  value  from  $7  to  $9  per  ton,  and  it  has  been 
free  milling,  though  the  tailings  have  always  been  rich,  and  yielded  a  harvest  to 
the  two  companies  which  have  been  working  them  by  the  cyanide  process.  Con- 
siderable bunches  of  high-grade  lead  ore  have  been  encountered  in  mining,  and 
the  mineral  cabinets  of  the  country  have  been  enriched  by  beautiful  crystolliza- 
tions  of  wulfenite,  vanadiuite  and  descloizite. 

Extraction  of  ore  has  been  carried  on  regularly  to  a  depth  of  760  feet,  where  per- 
manent water  has  been  found,  which  will  necessitate  pumping. 

The  principal  stoping  ground  in  the  Mammoth  has  been  on  a  large  ore  chute  or 
chimney  north  of  the  main  shat  t.  From  the  200  level  down  to  the  500  level  a  large 
amount  of  ore  was  extracted  from  stopes  in  some  places  about  60  feet  wide. 
There  was  no  thorough  timbering.  It  was  chiefly  by  stulls  and  some  square  sets 
at  intervals.  Portion  of  the  walls  fell  in  and  left  a  large  cavity  between  the  bot- 
tom of  the  200  and  the  500  foot  level.  This  broken  and  dangerouu  ground  was  a 
constant  menace  to  the  lower  levels  below  the  500,  which  it  was  intended  to  make 
secure  by  thorough  timbering  with  square  sets.  The  COO,  700.  and  760  were  so 
timbered,  using  10-inch  square  posts,  with  sills  and  c-aps  8  inches  by  10  inches. 
The  600  foot  level  was  specially  braced  and  lagged,  with  the  expectation  of  resisting 
any  heavy  fall  of  earth  from  above. 

The  Mammoth  has  thus  been  a  great  consumer  of  timber.  For  the  last  3  years 
an  average  of  50,000  feet  of  squared  timber  per  month  has  been  required.  The 
quantity  put  into  the  mine  has  ranged  from  40,000  to  ^ 0,000  feet,  at  an  average 
cost  of  about  ^7.50  x>er  thousand  feet.  This  timber  is  all  hauled  to  the  mine  by 
teams  from  the  railroad  at  Tucson,  and  has  been  a  heavy  item  in  the  cost  of  work- 
ing the  mine. 

On  the  night  of  the  15th  of  April,  1901,  an  extensive  caving  occurred  in  the  main 
stopes,  but  without  loss  of  life  or  injury  to  the  shaft.  It  started  suddenly,  with- 
out warning,  at  the  north  end  of  the  mine  and  extended  from  the  surface  to  the 
lK)ttom  of  the  workings,  750  feet  deep.  About  an  acre  of  the  surface  sank  down 
25  feet  or  more,  and  is  still  slowly  settling  down,  especially  at  and  near  the  center 
of  the  depression. 

The  plant  of  the  mine  was  not  damaged,  being  on  firm  ground  south  of  the 
main  stopee.  The  southern  part  of  the  mine  was  not  affected  and  the  mine  work 
has  since  proceeded  as  usual.  The  damage  is  regarded  as  nominal.  Most  of  the 
ore  of  the  north  end  of  the  mine  down  to  the  water  level  at  the  760-foot  level  had 
been  removed,  but  some  broken-down  ore  remains  under  the  wreck. 

This  e  vtensive  caving  and  crushing  is  another  example,  out  Of  manv,  of  the 
futility  of  attempting  to  hold  up  a  mountain  with  timbers.  Even  on  the  Com- 
stock  lode,  at  Virginia  City,  within  sight  almost  of  the  superb  pine  forests  of  the 
Sierra  Nevadas,  the  transfer  of  large  portions  of  those  forests  to  the  interior  of 
the  mines  in  the  shape  of  square  sets,  framed  and  set  with  geometrical  precision, 
served  only  the  temporary  purpose  of  checking  incipient  caving  of  the  walls 
and  securing  the  safety  of  the  miners  for  a  time.  But  when  heavy  splitting 
off  from  the  walls  began,  with  crowding  at  one  side  or  the  other,  the  beautiful 
symmetry  of  the  square-set  structure  was  impaired  and  the  posts  were  thrown 
out  of  the  perpendicular,  the  structure  bad  more  the  nature  of  a  trap  than  a 
secure  shield.  So  it  was  at  the  Emma,  in  Utah;  at  the  Silver  King  and  the  United 
Verde,  in  Arizona,  and  wil  I  ever  be  in  mines  where  there  are  large  stoped  spaces 
with  walls  liab'e  to  split  oif  and  fall  in.  It  is  only  a  question  of  a  few  montns  or 
ye^rs.  in  most  cases,  when  a  collapse  must  come  and  generally  with  fatal  sudden- 
n.  ss  and 'great  loss  of  property  and  life.* 

It  is  understood  that  the  Mammoth  ground  has  been  worked  for  several  vears 
under  a  lease  which  has  recently  expired  by  limitation.  Another,  and  adjoining 
group  of  important  mines,  known  as  the  Mammoth-Collins,  crops  out  high  up 
on  the  hill  west  of  the  Mammoth  shaft,  and  it  can  be  reached  at  a  great  depth 
and  can  be  worke^l  to  great  advantage  through  a  cross-cut  drift  from  the  700- 
loot  level  of  the  Mammoth.  A  new  air  compressor  has  been  installed  at  the 
Mammoth  .shaft  and  tue  work  of  extending  a  cross  cut  drift  over  to  the  Collins 
and  other  lodes  has  commeticed.  Machine  drills  are  used  and  the  work  proceeds 
rapidly.  Simultaneously  a  winze  has  been  started  from  the  bottom  of  the  Collins 
workings  so  as  to  connect  with  the  drift  so  as  to  secure  air  and  better  access.  It 
is  estimated  that  the  end  of  the  drii  t  will  be  1 ,000  feet  or  more  below  the  Collins  crop- 
pinga.  Judgring  from  croppings  of  a  vein  noted  between  the  Mammoth  and  the 
Collins  some  rich  lodes  will  be  intersected  by  the  drift  before  the  Collins  ground 
is  reached. 
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Pending  this  adjustment  of  the  property  rights  in  the  Mammoth  and  other 
property  and  the  reorganization  of  the  company,  work  at  the  mill  has  stopped  and 
the  whole  property  has  heen  placed  in  the  hands  of  the  former  manager  as 
receiver.    Worlc  npon  the  tailings  by  the  cyanide  companies  is  still  in  progress. 

The  Tree  Amig[os  gold  property,  in  Santa  Cmz  County,  was  reported  sold  to 
Eastern  parties  in  May  1901,  ana  is  to  be  reopened  and  worked  on  an  extended 
scale.  The  development  to  the  date  of  sale  consisted  of  a  shaft  175  feet  deep  and 
several  cross-cnt  tnnnels  or  drifts. 

The  McCabe  gold  mine  in  Yavapai  County  was  sold  in  April,  1901  to  capitalists 
from  Illinois. 

The  old  Vulture  mine  haa  passed  under  the  control  of  a  new  company,  and 
shares  are  offered  for  sale  in  New  York.  It  is  proposed  to  sink  a  new  shaft  and 
to  thoroughly  open  up  the  vein  ia  depth. 

In  Weaver  district,  so  justly  celebrated  for  its  rich  placer  deposits  of  coarse 
gold,  vein  mining  has  i-ecei  ved  renewed  attention.  The  large  quartz  vein  formerly 
worked  is  now  being  actively  developed.  Rei>orts  from  the  Octave  Mining  Com- 
pany show  that  a  body  of  high-grade  ore  was  opened  on  the  600-foot  level.  Forty 
stamps  were  runnlnc[  on  this  ore. 

In  the  Hnachuca  Mountains,  Cochise  County,  the  Exposed  Reef  Mining  Com- 
pany has  been  actively  developing  the  large  blanket  ledge  of  gold-bearing  quartz. 
it  is  the  intention  to  treat  the  crushed  quartz  directly  by  tne  cyanide  process. 
Works  with  a  capacity  of  1.000  tons  a  day  have  been  erected.  The  grade  of  this 
quartz  is  low,  but  the  quantity  is  unquestionably  very  great,  and  it  can  be  quarried 
at  little  cost. 

The  gold  and  silver  mines  at  Tombstone,  Cochise  County,  which  have  been  idle 
for  years  by  reason  of  the  abundance  of  water  at  one  general  level,  have  united 
in  a  plan  for  unwatering.  One  large  3-compartmeDt  shaft  is  being  sunk,  and 
will  be  equipped  with  the  best  modern  hoisting  and  pumping  machinery.  The 
capacity  of  tne  new  pump  will  be  1,500  gallons  per  minute,  and  under  pressure  as 
high  as  2,000  gallons  per  minute,  thus  being  capable  of  lifting  2,500,000  gallons  of 
water  in  twenty-four  hours.  The  combinea  pumpinff  capacity  of  the  Grand  Cen- 
tral and  Contention  mine  plants  which  were  operated  together  before  the  fire  was 
1,100  gallons  per  minute.    The  shaft  is  located  upon  the  Flora  Morrison  ground. 

At  the  Congress  mine,  Yavapai  County,  the  average  production  has  been  well 
sustained.  The  vein  is  now  worked  to  a  depth  of  over  8,100  feet  upon  the  dip, 
and  gives  no  sign  of  impoverishment  or  exhaustion.  It  is  one  of  the  most  inter- 
esting gold  mines  of  the  world.  It  was  vii«ited  hj  the  President  of  the  United 
States  during  his  short  stay  in  Arizona,  when  on  his  way  to  the  Pacific  coast 

Very  extensive  additions  and  improvements  have  been  made  to  the  surface  plant 
of  the  mines  during  the  year  and  the  under^und  development  work  pushed  far 
in  advance  of  the  present  needs  of  the  reduction  works.  Among  the  improvements 
are  an  entirely  new  and  thoronghly  modem  40-stamp  concentrating  mill  and  a 
new  200-ton  cyanide  plant.  The  stamn  mill  has  1,000-pound  stamps,  dropping 
6  inches  100  times  i:er  minute  each.  The  mortars  rest  on  7- ton  cast-iron  anvu 
blocks,  which  in  turn  are  bolted  to  concrete  piera.  The  cam  shafts  are  6^  inches 
in  diameter  and  the  cams  and  pulleys  provided  with  Blanton  fastenings.  Two 
1 0 1  )y  20  inch  Blake  crushers  are  used.  Tne  mill  is  provided  with  twelve  new  stand- 
ard concentrating  tables.  The  motive  power  is  a  tandem  compound  condensing 
Reynolds-Corliss  engine.  In  the  mill  engine  room  is  a  cross  couipound  condens- 
ing Rand-Corliss  air  compressor,  which  furnishes  power  to  the  drills,  winze  hoists, 
antl  other  labor-saving  appliances  in  and  around  the  mines.  An  independent 
boiler  house  has  been  provided,  and  the  Itoilers.  four  in  number,  are  provided  with 
automatic  American  stokers  and  also  with  crude  oil  burners,  so  that  either  coal  or 
oil  may  be  used  as  fuel  according  to  the  state  of  the  market.  The  mill  is  equipped 
with  a  good  machine  shop,  blacksmith  shop,  and  electric  plant,  the  latter  furnish- 
ing lights  to  the  town  and  mine  as  well  as  t  >  the  mill.  14 o  effort  has  been  spared 
to  make  the  mill  tiioroughly  up  to  date  in  every  way.  Its  capacity  is  150  tons  per 
twenty-four  hours. 

The  new  cyanide  plant  has  three  leaching  tanks,  each  80  feet  in  diameter  by  8 
feet  deep.  They  are  charged  by  8-ton  cars,  operated  by  wire  rope,  and  each 
tank  has  four  bottom-discharge  doors,  through  which  the  leached  tailings  are 
shoveled  to  cars  underneath  the  tanks.  The  new  plant  has  independent  solntion 
tanks,  but  the  solutions,  after  passing  through  the  ore,  are  handled  in  the  zinc 
house  of  the  old  roasting  cyanide  plant,  which  plant  is  still  being  operated  at  full 
capacity.  The  combined  capacity  of  the  two  cyanide  plants  is  300  tons  per  twenty- 
four  hours. 

A  new  pumping  plant  has  been  established  at  Date  Creek,  6^  miles  north  of  the 
old  Martinez  plant,  and  an  abundant  supply  of  good  water  secured. 
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The  old  40-8tamp  mill  is  being  thoroughly  overhauled  and  provided  with  new 
f onndations,  mortars,  etc. ,  and  as  soon  as  repairs  are  completed  will  be  put  in 
sei'vice  again.  It  is  expected  that  the  combined  crashing  capacity  of  the  two 
mills  will  be  8,000  tons  per  month. 

Besides  the  work  on  the  Congress  vein,  sinking  is  still  in  progress  on  the  parallel 
Niagara  vein,  and  a  depth  of  900  feet  has  been  attained,  showing  a  strong  ledge  of 
high-grade  ore  at  that  point,  with  every  indication  of  its  continuance  to  much 
greater  depth. 

The  policy  of  the  Congress  Company  in  systematically  opening  their  mines  far 
in  advance  of  immediate  needs  has  resulted  lor  many  years  in  a  steady,  sustained 
production  which  may  be  compared  to  that  of  a  manufacturing  plant,  and  the 
well-known  excellent  results  of  the  policy  make  it  worthy  of  emulation  by  other 
goldrmining  companies  of  the  Territory. 

SILVER. 

In  Mojave  County  several  of  the  old  and  neglected  mines  have  been  reopened 
and  successfully  operuted.  Large  amounts  of  silver-lead  ore  and  concentrates 
have  been  shipped  to  the  i^  melters.  The  1  ollowing  details  respecting  several  of  the 
more  important  mines  are  condensed  from  the  letters  of  the  regular  correspondent 
of  the  Los  Angeles  Times,  writing  under  date  in  April  and  May,  1901. 

In  May  the  Minnesota  mine  was  shipping  about  10  carloads  of  concentrates  a 
month.    The  main  shaft  had  reached  a  depth  of  500  feet. 

At  the  Tennessee  mine  the  new  100-ton  concentrating  plant  l^egan  running  in 
A^ril  and  was  turning  out  8  carloads  of  high-grade  concentrates  weekly,  besides 
shipments  of  hand- sorted  lump  ores. 

Operations  at  the  Elkhart  recommenced  in  January.  Water  in  the  lower  levels 
caused  some  inconvenience  and  delays  and  a  new  pumping  plant  was  put  in.  A 
new  chute  of  silver-lead  ore  was  found  on  the  rOO-foot  level.  The  company  in 
May  had  decided  to  sink  a  new  1 ,500- foot  shaft  on  the  Argyle  location.  Tne  mill 
was  to  be  started  in  a  few  days  upon  the  newly  found  ore. 

The  Pinkham  mine  was  producing  gold,  silver,  and  copper  ore  from  the  17-foot 
ore  body. 

At  the  Lucky  Dog  a  new  ore  chute  was  proving  very  satisfactory,  being  of  the 
same  character  as  that  found  in  other  parts  of  the  mine  except  that  the  gold  and 
copper  was  present  in  greater  quantity. 

The  Schuylkill  mine,  between  the  Elkhart  and  the  Tennessee,  had  its  new  steam 
hoist  ready  for  working  and  another  hoist  was  on  the  ground  for  the  new  1,500-foot 
shaft. 

In  SSanta  Cruz  County  mining  operations  have  been  active  and  large  shipments 
of  ore  have  been  made  from  the  new  town  of  Patagonia,  about  3  miles  west  of 
Crittenden.  The  smelter  at  that  place  has  been  idle  for  two  or  three  years,  but  i t  is 
proposed  to  start  it  again  on  the  oresof  the  region,  including  those  from  the  old  Sal- 
ero  and  Tyndall  district,  to  which  a  wagon  road  has  been  constructed,  which  extends 
through  the  mountains  to  the  Santa  Cruz,  about  a  mile  and  a  half  above  Tubac. 
This  gives  access  to  many  well-known  silver  and  lead  bearing  claims.  Some  are 
now  being  reopened,  especially  the  Trenton  and  the  Bland.  In  each  of  these 
claims,  as  also  at  the  Mabe  and  Thunderer  and  other  claims,  the  croppings  are 
quite  black  from  oxidation  of  manganese,  spar  and  the  ores  in  depth  show  a  mix- 
ture of  this  spar  with  galena  and  argentiferous  gray  copper  ore.  At  the  Trenton 
a  shaft  is  sinking  and  being  equipped  with  a  hoist.  At  the  Bland  there  is  a  tun- 
nel 100  feet  long  from  the  face  of  which  a  good  smelting  ore  comprised  of  galena, 
and  gray  copper  is  being  taken. 

At  the  Worlds  Fair  mine  a  new  strike  of  very  rich  silver  sulphides,  showing 
wire  and  moss  silver  in  profusion,  was  made  May,  1901, 

The  Old  Mowry  mine  is  being  deepened  and  explored. 

Regular  shipments  of  high-grade  argentiferous  galena  have  been  made  from  the 
Liberty-Clark  group.  But  few  of  the  thousands  of  mines  and  prospects  in  Ari- 
zona can  be  particularly  described,  and  many  deserving  ])roperties  have  been  no 
doubt  omitted  from  this  report.  Until  some  systematic  way  is  devised  for  the 
receiving  of  detailed  reports  by  districts,  it  will  be  impossible  to  include  in  a 
report  all  mining  properties. 

Great  progress  has  been  made  in  Yavapai  County  during  the  year,  and  the  dis- 
tricts of  Big  Bug,  Lynx  Creek,  and  Groom  Creek  have  shown  remarkable  devel- 
opment as  have  the  mines  in  the  Bradshaw  Mountains  and  the  Santa  Maria  district. 
The  mining  interests  throughout  the  entire  country  ai'e  especially  prosperous. 
The  same  is  true  of  Pima,  Gila,  Cochise,  Graham,  Maricopa,  Yuma,  Santa  Cmz, 
Pical,  and  Mohave  counties. 
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WOLFRAMITE. 

A  few  tons  of  this  ore  of  tun^ten  have  been  mmedand  shipped  from  the  claims 
north  of  Dragoon  Summit.  The  greater  portion  of  this  was  from  the  ailavial 
deposits  or  the  gravel  and  wash  in  the  arroyoe  near  to  the  croppings  of  the  lodes. 

The  demand  lor  tangs:en  and  its  alloys  has  not  been  as  great  as  in  the  period 
from  IHdS  to  1900,  and  there  has  not  been  any  activity  In  mining  n;;on  the  lodes. 
The  price  per  ton  for  CJ  per  cent  ore  lias  J  alien.  Various  reasons  are  assi^ed. 
bnt  the  I >est explanation  of  the  diminished  demand  and  value  U  found  in  the  fact 
that  new  sources  have  been  found  in  Australia  and  elsewhere  frum  which  the 
European  market  has  been  supplied. 

At  the  Guijas  locality,  Pima  County,  where  a  few  years  ago  some  New  Yorit 
capitalist*  a  "(inired  some  of  the  wolframite  bearing  veins  and  proposed  to  erect 
a  Jarge  concentrating  p  ant.  the  enterprise  appears  to  have  been  abandoned.  The 
lormer  owners  of  the  property  have  other  claims  which  they  are  oSering. 

Several  other  localities  of  wolframite  have  been  brought  to  public  notice  thronijh 
the  Arizona  School  of  mines,  to  which  samples  of  unknown  minerals  are  sent  for 
determination  and  analysis  from  all  parts  of  the  Territory  and  from  other  ]jlaces. 
One  of  the  irore  interesting  of  such  samp'es  came  from  Mr.  F.  E.  Wager,  of 
Columbia,  Ariz.,  who  desired  to  ascertain  its  nature  and  va'ue.  It  proved  to  be 
wolframite  of  excellent  (juality  and  hii^h  i)ercentage,  though  the  ore  will  require 
concentration  to  remove  the  excess  of  gangue.  it  occurs  near  the  old  Tip  Top 
silver  mine,  Yavapai  County,  and  was  found  there  some  twenty  years  ago.  It 
crops  out  in  a  bunch  in  a  quartz  vein  in  granite,  associated  with  silver  ore  and 
antimony. 

A  deposit  of  wolframite  of  considerable  magnitude  has  been  opened  in  Nevada 
near  Osceola.  The  quality  is  good  and  like  the  .irizona  ores  contoms  much  more 
manganese  than  ir  n,  resembling  tiie  ore  from  Mammoth  district,  Nye  County, 
Nev.,  or  ginally  described  and  named  Uubnerite  by  the  late  E.  Hiolte,  mining 
engineer,  in  1  ».."».  Analysis  of  the  original  Hubnerite  shows  the  pre  ence  of  nearly 
75  per  cen  t  or  tunu^sten  acid,  0.")  i  of  iron  oxida,  and  nearly  .J4  per  cent  of  manganese 
oxide.  Other  an  dy.s  s  ot  ores  from  various  localities  in  the  United  States  and 
abroad  shovv  a  ran.;e  in  the  iron  oxide  of  from  0.05  per  cent  to  4.64  per  cent  and  in 
the  tungstic  a  id  i  rom  7;J.(.0  to  70.  G3  per  cent. 

Sine  theorig  na'  determination  by  the  Arizona  School  of  Mines  at  the  Uni- 
versity of  Ari  oiia  of  the  occarrencj  and  nature  of  the  tungstic  ore  of  the  Terri- 
torv,  much  atteiitio  i  has  been  given  to  thesnb  ectof  the  proper  me.  hod  of  working, 
and  of  ttie  determination  of  tiie  amount  of  tungstic  acid  in  commercial  samples, 
especall/of  tho^e  f:om  the  mill  samples  and  residues  from  the  concentration 
work,  the  results  of  which  were  given  in  a  former  report. 

As  the  nature  and  value  of  ores  of  tungsten  continued  to  be  of  great  interest  to 
our  pros])e(  tors,  miners,  and  chemists,  I  introduce  here  an  abetrHctof  a  paper 
upon  so.no  method  of  tungsten  determination  written  by  Mr.  George  Parser  as  a 
graduation  tliesis  at  the  last  commencement  (June,  1901)  of  the  University  of 
Arizona,  at  Tui  son. 

When  t  iii^sien  tvioxide  is  dissolved  in  ammonia  there  results  a  salt  correspond- 
ing  to  the  lor  .  n.a  (NH.)  2W.O,,  although  it  does  not  edst  in  the  solid  state. 
When  this  solution  is  allowed  to  e  aporate  slowly  at  the  ordinary  temperature 
the  cr3  stals  that  result  are  long  and  narrow  and  correspond  to  the  formula  (NH^) 
2Ws07  plus  vH.^O  as  given  by  a  German  chemist.  More  obtained  in  the  School  of 
Mines  labornttry  yielded  }S;i.98  per  cent  of  tungsten  trioxide,  while  theoretically 
this  percentage  :  hould  havo  been  84.10.  When  the  solution  of  ammonium  tung- 
state  is  lieate  I  to  the  crystallizing  point  the  crystals  that  rv suit  are  ilat  and  leaf 
shaped  and  conform  to  the  formula  (NH^)  6W;0.,  plus  6H-0. 

Both  or  these  sal  is  >ield  tungstic  acid  by  beating,  and  this  probably  furnishes 
one  of  the  eas  est  means  of  ol)tainmg  the  oxide  pure. 

A  common  method  of  determin  ng  tungsten  m  its  minerals  and  one  that  has 
been  recommendetl  by  ^  ora  3  writers  has  been  to  treat  the  finely  powdered  mineral 
with  aqua  regiji  which  lonns  the  yellow  trioxide.  and  then  to  dissolve  this  in 
ammonia,  leaving  lehind  the  msoluine  si  ica.  But  there  are  seve:tl  ob  ections  to 
this  me:hod.  In  the  tirst  pace  aqua  regia  fails  to  deco  npose  the  wolframite 
wholly,  even  though  the  mineral  is  ground  very  fin<*,  and  in  the  second  place 
enough  silica  !;oes  into  the  solution  with  the  hot  ammonia  to  materially  affect  the 
results. 

To  overcome  these  dittinul  ties  several  methods  have  been  tried,  but  the  following 
one  used  in  the  Ari  on  i  .School  of  Mines  la  oratory  seems  to  give  the  l>e8t  results. 
Th«^  finely  ]»owdered  mi:  eiai  i^  in-ed  with  a  mixture  of  sodium  and  potassium 
carbonate  in  a  platinum  crucible  unt.l  thoroughly  decomposed.  It  is  then  cooled 
and  dissolved  in  diluted  hydrochloric  acid  and  afterwards  evaporated  to  dryness 
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in  A  porcelain  canerole  several  times  to  dehydrate  the  silica.  It  is  finally  taken 
np  with  a  mixture  of  one  part  hydrochloric  acid  and  fivv'  parts  of  water  and  the 
insoiUb'.e  silica  and  tungsten  are  Altered  off.  The  manganese  and  iron  being  in 
the  solntion  in  the  form  of  chloride  can  then  l)e  separated  by  the  basic  acetate 
method  and  determine  d  by  trituration  with  potassium  permanganate.  The  diffi- 
culty sometimes  c  ^perienced  in  washing  the  precipitate  of  tungsten  and  silica 
without  losing  some  of  the  tungsten  can  be  overcome  by  washing  with  water  con- 
taining considerable  hydrochloric  acid.  After  thorough  washing  the  filter  is 
carefully  dried  and  is  then  burned  in  a  platinum  dish.  1  he  residue  which  con- 
tains the  tun^ten  and  silica,  after  thorough  oxidation,  is  weighed  and  then  the 
silica  driven  off  with  hydro-fluoric  acid  and  determined  by  ton  in  weight.  What 
is  ieft  after  this  operation  is  the  pure  tungsten  trioxide,  and  as  such  it  can  be 
weighed  and  determined.  The  tungsten  is  generally  reported  as  tungstic  acid  and 
the  other  elements  as  their  oxides.  A  sample  commercial  analysis  of  wolframite 
or  ^bnerite  from  Arizona  jrielded— 

Tungstic  acid  (WO,) 61.34 

Irono.ide  (FeO)    .. 0.30 

Manganese  oxide  (MnO) 20. 00 

Silica  (SOj) -- «.r,0 

Another  method  which  gave  practically  the  same  results  although  somewhat 
longer  in  mahipulation  i  onsisted  in  fusing  with  the  alkali  carbonates,  as  before 
described,  but  dissolving  in  water  instead  of  hydrochloric  acid,  in  this  case  the 
silica  and  tungsten  go  into  the  solution  as  tungstate  and  silicate  while  the  iron 
and  manganese  are  rendered  insoluble  and  can  be  removed.  The  manganese  is  at 
first  soluble  in  the  form  of  the  manganate,  but  this  soon  oxidizes  to  the  perman- 
ganate and  this  to  an  insoluble  oxide. 

Having  again  the  two  groups  thpy  can  be  separated  and  determined  as  in  the 
first  method.  Sample  analysis  according  to  this  method  gave  the  same  results  for 
iron  and  manganese  as  the  previous  one,  bat  came  a  little  low  in  tungsten.  This 
was  probably  due  to  slight  errors  in  manipulation,  as  the  x)i'oce8s  was  rather 
tedious. 

The  fact  that  -tungsten  trioxide  is  easily  reduced  to  an  acid  solution  with  zinc, 
suggested  the  possibility  of  determining  it  by  tituration  with  potassium  permanga- 
nate by  the  same  process  that  molybdenum  is  determined.  A  numt)er  of  experi- 
ments were  made  to  determine  the  feasibility  of  this  method.  Samples  of  pure 
tungsten  trioxide  were  taken  and  dissolved  in  ammonia  and  then  reprecipitated  with 
sulphuric  acid ;  this  process  was  found  to  be  necessary  since  only  the  precipitated 
oxide  could  be  reduced.  Upon  adding  zinc  the  blue  suboxide  quickly  formed  and 
this  was  still  further  reduced  to  an  indeHnite  brownish  color. 

Upon  tituration  with  at  wo- tenths  normal  solution  of  potassium  per  manganate 
it  was  easily  changed  back  to  the  trioxide.  The  experiment  tried  did  not  give 
very  cone  )rdant  results,  the  difficulty  seeming  to  be  in  the  reduction  of  all  the 
tungsten  to  the  same  state  as  before  tituration.  If  some  way  to  overcome  this  dif- 
ficulty could  be  devised  there  seems  to  be  no  reason  why  this  method  could  not  be 
used  to  advantage.  It  would  be  rapid  and  would  have  the  advantage  of  being 
applicable  in  the  presence  of  silica.  But,  until  the  subject  has  been  investigated 
more  fully,  it  will  be  impossible  to  say  whether  it  is  practicable  or  not.  It  offers 
an  Inviting  field  for  investigation. 

PETROLEUM. 

The  remarkable  development  of  the  oil  fields  of  California  has  greatly  stimu- 
lated the  search  for  oil  in  Arizona.  Numerous  companies  have  been  formed,  and 
filing  has  commenced  at  and  near  Texas  Hill,  along  the  line  of  the  Southern 
Pacific  road.  Extensive  tracts  of  land  have  been  surveyed  and  located  with  the 
expectation  of  finding  flowing  wells  of  petroleum.  These  expectations  have  yet 
to  be  realized.  Similarly,  in  the  northern  portion  of  the  Santa  Rita  Mountains, 
in  one  of  the  tributaries  of  Davidsons  Canyon,  boring  has  begun  in  the  dark- 
colored  graphitic  shales  believed  to  be  of  the  Coal-Measure  age.  Borings  have 
also  begun  near  Tempe  and  a  short  distance  from  Phoenix. 

A  sample  of  dark  viscous  petroleum  was  received  at  the  laboratory  of  the  School 
of  Mines,  and  was  stated  to  occur  in  the  northern  part  of  the  Territory.  This 
requires  confirmation.  An  analysis  by  the  writer  showed  that  it  conld  be  sepa- 
rated by  distillation  into  illuminating  oil,  lubricating  oil,  and  a  paraffin  residue. 
The  crude  mixture  has  a  very  strong  garlic  like  odor. 

Many  samples  of  sandstone  have  been  sent  to  the  School  of  Mines  for  testing  for 
the  presence  of  petroleum.  Amon;;  these  many  came  from  the  Texas  Hill  region, 
and  were  without  exception  free  from  any  trace  of  oil.    The  sandstone  consists  of 
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small,  well-rounded  grains  of  qnartz,  cemented  together  by  a  deiKJsited  coating  of 
black  oxide  of  manganese,  which  gives  the  wlpole  mass  a  black  color  resembung 
asphalt  or  bitumen,  which  probably  it  has  been  supposed  to  be,  and  so  it  was 
regarded  as  a  good  indication  of  petroleum.  Chemlc^  tests  showed  that  the  coat- 
ing could  be  entirely  removed  bv  acid  and  that  asphalt  was  absent.  The  solution 
on  standing  for  some  hours  gradually  became  coated  with  an  iiidescent  film  sim- 
ulating the  appearance  of  oil  upon  water,  which  appearanc>e  was  still  further  cal- 
culated to  deceive  those  whose  hopes  and  expectat  ons  were  centered  upon  findiog 
oil.  But  the  film  was  found  to  be  only  manganese  oxide,  forming  on  the  water  in 
very  much  the  same  way  that  iron  oxide  forms  on  stagnant  pools. 

The  use  of  crude  i>etroleura  for  fuel  in  Arizona  has  been  successfully  introduced 
at  the  railroad  shops  in  Tucson  and  under  the  boilers  at  the  new  mill  at  the  Com- 
monwealth mine,  Pearce.  Petroleum  is  also  10  be  used  in  the  en&rines  upon  the 
road  of  the  Southern  Pacific  Company.  Hnge  tanks  for  the  reception  and  storage 
of  the  oil  have  been  built  at  Yuma,  Oila  Bend.  Tucson,  and  Lord^bnrg.  The  tank 
at  Tucson  has  a  capacity  ot  over  a  million  gallons  of  oil.  The  petroleum  is  deliv- 
ered to  it  by  tan^.c  cars  from  the  Beaumont,  Tex.,  wells.  It  is  estimated  that  this 
use  of  petroleum  will  effect  a  saving  of  50  per  cent  over  the  cost  of  coal  as  fuel. 

Petroleum  can  be  successfully  applied  m  smelting  ores,  and  there  are  many 
places  in  Arizona  where  it  can  be  used,  and  to  great  advantage. 

GEOLOGY  OF  ARIZONA. 

The  geology  of  the  northern  portion  of  the  Territory  of  Arizona,  including  the 
Gh*and  Canyon  and  the  plateau  region  has  been  studied  and  mapped  by  Powell, 
Dutton,  and  others  of  the  V nited  States  Geological  Survey.  Blandy  has  published 
some  papers  relating  to  central  Arizona:  the  writer  has  contributed  some  special 
papers  and  desultory  notes  in  reports  to  the  governors  of  the  Territory  and  else- 
where, but  in  regard  10  the  country  south  of  the  great  plateau  region  very  little 
systematized  information  has  yet  appeared  in  print.  An  explanation  may  be 
found  in  the  fact  that  the  region  is  vast  and  ditlicult  of  access  and  until  rec-ently 
has  largely  been  under  the  domination  of  the  savage  Apache. 

Captain  Dutton.  in  his  monograph  upon  the  Tertiary  history  of  the  Grand  Can- 
yon district,  frejLuentiy  refers  to  an  unknown  "Arizona  land.*'  In  this  he  shows 
a  mental  reaching  out  for  far-off  shores  from  which  a  portion,  at  least,  of  the 
mighty  mass  of  sandy  sediment  in  the  basin  of  the  Colorado  could  have  been 
derived. 

Investigations  in  southern  Arizona  sustain  the  idea  of  the  former  existence  ot 
such  shores,  not  perhaps  as  continental  margins  but  as  island  ridges,  crests  of 
submerged  mountain  ranges  rising  at  intervals  ab  )ve  the  waves  of  shallow  seas, 
and  with  a  trend  or  direction  corresponding  essentially  to  the  trend  of  the  moun- 
tain ranges  of  the  region. 

A  cross  section  of  the  Territory  in  a  northeast  direction  from  the  head  of  the 
Gulf  of  California,  the  Sea  of  Cortez.  to  the  line  of  New  Mexico,  a  distance  of 
nearly  350  miles,  shows  a  succession  of  mountain  ranges  separated  by  long  trough- 
like valleys,  often  broad  plains  or  mesas.  There  are  some  fifteen  such  main  lines 
or  axes  of  elevation  with  a  general  northwest  and  southeast  trend.  Commencing 
first  at  the  Gulf,  we  have  in  succession  the  Gila  Range,  Mohawk  and  Castle  Dome. 
Growler  Aio,  Maricopa  and  Quijotoa,  Baboquivari,  Tucson,  Santa  Catalina.  and 
Rincons  (extending  northward  to  the  Bradshaw  group  of  elevations) .  the  Santa 
Ritas  (east  of  the  valley  of  the  Santa  Cruz),  the  Huachucas  and  Whetstones,  the 
Dragoons  and  Mule  Mountains  (Tombstone),  extending  north  into  the  Galiuro: 
the  Pinaleno  and  Chiricahua,  the  PelonciUos  east  of  the  San  Simon  Plains,  ending 
with  the  Natanes  and  Prieto  Plateau  and  the  Four  Peak  Mountains. 

The  several  mountain  ranges  may  be  considered  as  successive  axes  of  uplift,  or 
structure,  with  well-definea  occurrences  of  Paleozoic  strata,  generally  resting 
upon  a  foundation  of  granite  and  Archaean  gneiss.  Regular  anticlines  and  syn- 
cnnes  are  rare.  Monoclines  are  the  rule,  as,  for  example,  in  the  fluachncas  and 
Santa  Ritas. 

The  presence  in  all  these  ranges  of  massive  strata  of  quartzite.  nnd  frequently 
of  coarse  conglomerate  referable  in  ase  to  the  Paleozoic,  or  earlier,  bears  conclu- 
sive testimony  to  the  existence  of  shore  lines  and  of  shallow  eeas.  \n  that  early 
period  of  continent  making.  But  there  are  also  deep-sea  limestones  of  Devonian 
and  Lower  Carboniferous  age  and  other  limestones,  probably  Silurian. 

Coal  MeaHurp^.—lu  the  Chiricahua  Mountains  we  also  find  evidences  of  Coal 
Measures  and  ve«<etation  of  that  period  in  the  shales  and  uplifted  beds  of  graphitic 
anthracite  several  feet  thick.  So  also  in  the  San  Carlos  rei^on  and  northward 
Heavy  strata  of  the  Carboniferous  occur  with  seams  of  coal,  but.  so  far  as  yet 
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determined,  of  limited  thickness  and  value.  These  occurrences  are.  however, 
sufficient  to  show  a  far  western  extension  of  the  vegetation  of  the  Carboniferous, 
and  consequently  the  existence  of  dry  or  swamp  land  at  that  lime.  The  most 
western  point  in  the  latitude  of  .^  rizona  at  which  CohI  Measures  have  before  been 
found  was  in  the  Rocky  Mountain  f  near  Santa  Fe. '  Thickly  bedded  limestones  of 
dark  color  and  of  Carboniferous  aj^e  occur  in  the  mountains  west  of  Tucson.  The 
limestones  in  theQuijotoa  M  mntains  at  the  Vekol  lead-silver  mines  contain  an 
abundance  of  cyathophylloid  corals  and  are  referred  to  the  Carboniferous.  The 
dark-colored  limestones  of  the  Mule  Mountains  at  Tombstone/^  and  also  those  at 
the  American  mine  in  tbe  Swisshelms.  aro  similarly  referred,  and  are  doubtless  a 
part  of  the  extensive  series  of  limestone  and  shal y  beds  of  the  northern  portion  of 
tbe  Santa  Ritas,  and  a  portion  of  the  strata  of  the  Whetstone  Range  and  of  the 
Dragoons  and  of  the  Galiuro  Mountains  are  of  the  Carboniferous  a^e. 

Cambrian,— M.ost  of  the  outcrops  of  massive  (luart^'ite  uplifted  and  in  contact 
with  granite  at  several  distant  places  are  referred  with  some  hesitation  to  the 
Cambrian.  Such  outcrops  are  found  from  western  Sonoro  in  nearly  all  the  chief 
uplifts  as  far  east  as  the  Chiricahuas.  In  northern  Sonora,  near  the  boundary  line, 
in  nearly  the  southeastern  continuation  of  the  Qila  and  Mohawk  uplifts,  a  well- 
defined  ancient  quartzite  stands  m  vertical  beds  alongside  of  an  intrusive  granite. 
This  quartzite  is  marked  by  perforatipns  like  those  of  the  Potsdam,  and  are  prob- 
ably properly  referable  to  Scolithns.  Conglomerates  and  quart/ ites  occur  in  the 
Baboiuivari  Range  and  in  the  Tncson  Mountains.  wh:'re  there  is  a  great  thickness 
of  strata  in  regular  folds,  probably  representing  a  large  part  of  the  Paleozoic, 
liassive  conglomerates  with  thoroughly  rounded  pebbles  fivmly  cemented 
together  occur  near  the  source  of  the  Canada  de  Oro  in  the  northern  part  of  the 
Swita  Catalina  Mountains:  also  at  the  American  Flag  rancho,in  the  same  moun- 
tain range.  We  agam  find  coarse  conglomerate  opposite  the  mouth  of  the  Ari- 
vaipa,  near  the  site  of  old  Fort  Grant,  where  quartzites  also  occur  resting  on 
granite.  Thickly  bedded  conglomerateH  occur  over  wide  areas  south  of  Tucson  in 
the  region  of  Arivaca,  and  again  in  the  northern  portion  of  the  Chiricahuas.  It 
is  not  at  present  possible  to  correlate  all  these  occurrences,  which  no  doubt  renre- 
setnt  different  horizons,  but  they  are  all  believed  to  be  Paleozoic  or  older.  Tney 
bear  united  testimony  to  the  former  existence  of  shore  lines  and  rapid  currents  in 
tbe  ancient  seas. 

Beginning  of  Arizona  land,— The  Santa  Catalina,  Rincon,  and  RiUito  ^oup 
may  he  regarded  as  the  southwestern  extension  of  the  great  mass  of  mountains  in 
central  Arizona,  generally  known  as  the  Bradshaws.  All  these  mountain  ranges 
consist  largely  of  granitic,  gneissic,  and  schistose  rocks  of  pre  Cambrian  age,  with 
a  highly  complex  folded  structure,  and  exhibiting  a  high  degree  of  metamorphism. 
Taken  together,  these  mountains  may  be  regarded  as  the  main  axis  of  ancient 
uplift  and  of  insular  land  areas  in  the  pre-Cambrian  and  Paleozoic  periods,  the 
b^dnning  of  the  **  Arizona  land.*' 

Gneiss.— The  gneiss  of  the  southern  side  of  the  Santa  Catalina  near  Tncson  is 
r^T^rded  as  Archa an.  It  is  remarkable  for  its  regularity  of  stratification  and  its 
great  thickness,  probably  over  10,000  feet.  It  occurs  in  great  tabular  masses  made 
up  of  thin  layers,  which  when  seen  laterally  give  the  appearance  of  evenly  strati- 
fied shales  and  sandstones.  The  beds  are,  however,  essentially  granitic,  with  the 
feldspar  spread  in  nodules,  which  make  protuberances  on  the  cleavage  surfaces  of 
the  rock,  and  thus  form  a  porphyritic  gneiss  or  augen-gneiss  rock. 

Sheets  or  veins  of  granite  are  common  in  this  gneiss.  It  is  remarkable  that  this 
rock  has  such  an  even  tabular  structure  without  plication  wrinkling  or  folding, 
and  that  it  rests  at  a  low  angle,  generally  not  exceeding  20  degrees,  upon  the  mas- 
sive nucleus  of  the  Catalinas.  dipping  southward  and  passing  under  the  modem 
detrital  accumulations,  or  '*  wasn/'  from  the  mountains.  These  beds  rise  nearly 
to  the  sunmiit  of  the  Catalinas  and  then  break  off  precipitously,  forming  a  line  of 
cliffs  facing  the  central  part  of  the  range.  Some  obscure  traces  of  an  anticlinal 
fold  are  visible  on  the  western  side. 

Huronian  or  Arizonan, — In  the  same  ran^^e,  but  on  the  northeastern  side,  facing 
the  Yfdley  of  the  San  Pedro,  another  1  ormation  of  thinly  bedded  and  highly  crum- 
pled mica  schist  in  shaiply  defined  zigzag  folds  is  referred  to  the  Huronian. 


'In  18o7  I  collected  fossil  ferns  near  Santa  Fe  which  the  late  Mr.  Lesquereux 
identified  as  specifically  the  same  as  several  species  lound  in  the  Pennsylvania 
Coal  Measures.  Professor  Dana,  in  his  fourth  and  last  edition  Manual  of  Geology 
(p.  65H),  says,  **A  Carboniferous  formation  without  coal  is  the  great  fact  for  the 
western  half  of  the  continent,"  a  statement  which  in  the  light  of  the  above  facts 
needs  some  modification. 

'See  pnper  on  the  Otology  and  Veins  of  Tombstones,  Trans.  Am.  Inst.  Min. 
£Dgrs.,X,  334. 
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This  is  the  formation  to  which  has  been  given  the  name  Arizonan.  Still  fastber 
north  occor  the  heavy  conglomerates,  red  beds,  qnartzites.  and  limestones,  in 
which  last  corals  referable  to  the  Devonian  occur.  A  section  carefully  measured 
in  detail  made  here  may  be  generalized  as  earthy  limestone  in  thin  layers  with 
sandstone  and  quartzite  at  the  base.  The  strata  dip  eastwardly  at  a  low  angle. 
Their  exact  stratigraphic  relation  to  the  underlying  red  shales  and  sandstones 
has  not  been  satisfactorily  determined. 

Devonian, — Near  Greaterville  in  Pima  County  on  the  eastern  side  of  the  Santa 
Rita  Mountains  I  have  found  a  locality  of  I>evonian  foesils  in  limestone,  and  have 
collected  Spirifer  hungerfordi,  Atrypa  recticularis  BeUeropuon,  and  the  coral 
AcerviUaria  davidsonU  besides  others  not  yet  determined.'  These  occur  in  a 
massive  bed  of  light  colored  limestone  standing  nearly  on  edge  contiguous  to  a 
thick  stratum  of  limestone  con^rlomerate  made  up  of  rounded  pebbles  of  lime- 
stone, unquestionably  derived  Irom  some  older  beds. 

In  the  Box  Canyon,  which  cuts  through  this  mountain  from  east  to  west,  there  is 
a  remarkably  in  teres  ing  section.  Resting  upon  a  coarse  porphyritic  granite  at 
the  western  side  we  find  in  nearly  vertical  attitude  a  pebbly  conglomerate  over- 
laid by  quartzite,  and  this  in  turn  by  a  thick  series  of  red  shales,  probably  over 
1 ,000  feet  thick.  At  the  eastern  end.  a  last  exposure  of  this  section,  the  fos&olifer- 
ous  limestone,  the  equivalent  of  that  at  Qreaterville,  and  like  it,  accompanied  by 
the  calcareous  conglomerate,  crops  out  in  such  a  way  as  to  render  its  relation  to 
the  red  shales  obscure.  There  is  seemingly  a  break  and  want  of  conformity,  as  at 
the  Catalina  section  farther  north. 

Faulting,— ThQTQ  have  i)een  great  faultings  and  displacements  over  the  entire 
area  of  Arizona,  notably  along  the  vaUey  of  the  San  Pedro  northwest  and  north- 
east In  the  Huachuca  Mountains  on  the  western  side  of  this  valley  the  dominant 
characteristic  se:^-tion  is  a  very  heavy  regularly  stratified  quartzite  surmounted  by 
limestone  and  resting  upon  porphyritic  grani  e  and  presenting  bold  escarpments 
toward  the  east.  In  the  section  of  these  mountains  thick  beds  of  red  .^^hales  are 
found  like  those  of  the  Santa  Ritas,  while  higher  in  the  range  there  are  massive 
strata  of  limestone  conglomerate  apparently  not  conformable  with  the  red  shales. 
This  conglomerate  appears  to  be  the  equivalent  of  that  found  in  clo^e  association 
with  the  Devonian  limestone  of  Greaterville. 

Silurian  and  Cambrian,— ^ e  are  without  evidence  by  fossils  of  the  existence 
of  Silurian  terranes,  but  the  identification  of  a  Devonian  horizon  permits  us  to 
believe  that  we  have  representatives  of  the  Silurian  and  Cambrian  in  the  underly- 
ing strata.  The  relation  of  the  Devonian  limestones  to  the  subjacent  beds  is  untler 
investigation.  It  is  believed  that  representatives  of  the  Siluria  i  and  Cambrian 
systems  will  be  found,  and  that  in  the  basal  qnartzites  and  conglomerates  we  have 
Cambrian  beds. 

Extensive  outcrops  of  fine-grained  mica  and  clay  slates  are  found  in  the  Dragoon 
uplift  north  of  Russellville,  and  beyond,  northward. 

A  region  in  the  eastern  part  of  the  Territory  covered  by  the  Wh»te  Mountain 
Indian  Reservation  is  as  yet  but  little  known. 

Crystalline  rocks,— The  underlying  foundation  rock  in  southern  Arizona  is  a 
coarse-grained  porphyritic  granite  which  much  resembles  the  typical  ^sranite  of 
Belihen  in  the  Vosges.^  This  granite  is  found  in  the  Santa  Ritas,  in  the  Hua- 
chucas,  at  Yuma,  and  at  Oracle  at  the  nor  th^nd  of  the  Santa  Catal  ina  uplift.  Here 
it  extends  northward  to  Mammoth  and  beyond  toward  Riverside,  the  Supersti- 
tion Mountains  and  Salt  River  east  of  Florence.  It  underlies  the  tufas  and  lavas 
at  (^ila  Buttes  at  the  head  of  the  Florence  Canal.  It  presents  generally  a  broad 
apparently  eroded  surface,  and  here  and  there  includes  belts  and  iK)rtion8  of  frag- 
mentary rocks,  qnartzites,  and  limestones,  as  for  example  in  the  Gold  Field 
region  east  of  Mesa  and  on  the  road  from  Tucson  to  Oracle.  Large  areas  of  gran- 
ite exist  in  the  Bradshaw  Mountains,  notably  at  and  around  Prescott.  Thei<e  are 
granites  which  weathe^  into  fine  large  bowlders  of  decomposition  at  Peeple's 
Valley,  Yavapai  County;  at  points  north  of  Phoenix:  at  Tombstone  and  other 
localities,  notably  north  of  Dragoon  Summit  near  the  wolfram  veins.  Plutonic 
intrusions  in  the  form  of  dikes  abound  both  in  the  crystalline  and  fragmentary 
formations.  Distinct  local  metamorphism  is  common  where  dikes  of  porphyry 
cut  through  limestone,  with  the  production  of  bordering  masses  of  garnet  rock 
often  penetrated  by  copper  sulphide. 

A  large  extinct  volcano,  Pinacate,  rises  just  below  the  southern  border,  near 
the  head  of  the  Gulf  of  California,  but  it  is  not  comparable  in  magnitude  and 

^  In  the  identification  of  the  species  mentioned  I  have  had  the  assistance  of 
Prof.  C.  E.  Beecher,  of  the  Peabody  Museum,  Yale  University. 
*  Vide  the  series  of  typical  rocks  from  Krantz  of  Bonn. 


Digitized  by 


Google 


REPORT   OF   THE   GOVERNOR   OF    ARIZONA.  Ill 

grandeor  with  San  Francisco  Mountain  near  Flagstaff  and  the  neighboring  cones 
dominating  the  plateau  south  of  the  Grand  Canyon.  Lava  streams  of  compara- 
tively modern  date  geologically  are  more  abundant  In  the  southwestern  portion 
of  Arizona  than  in  the  central  and  eastern  portions,  but  there  are  considerable 
areas  of  rhyolite  in  the  Chiricahuas  and  of  volcanic  tuffs  and  lavas  at  Tucson, 
and  in  the  valley  of  the  Hassayampa  south  of  Prescott. 

Mesozoic, — Formations  of  the  Mesozoic  are  not  absent  in  southern  Arizona.  The 
massive  red  sandstones  north  of  Phoenix,  of  Tempe  and  Mesa  in  the  Salt  River 
Valley  are  referred  to  the  Trias.  So  also  the  exteubively  developed  red  beds  of 
the  southern  side  of  the  Bradshaws  at  Caslle  Creek.  East  of  Tucson,  near  Vails 
and  Pantano,  stratified  sandstones  and  shales  are  probably  Mesozoic.  A  wide 
area  of  disturbed  red  sandstones  and  shales  bet>^-een  Oracle  and  tbe  Gila,  at  old 
Camp  Grant,  and  apparently  unconformable  to  the  uplifted  conglomerate,  quart- 
zite  and  limestone,  are  probably  Mesozoic. 

In  the  Whetstone  Mountains  there  are  beds  which  are  probably  Triassic  and 
Cretaceous.  Elztensive  croppings  of  red  sandstones  and  shales  show  a  wide  area  of 
snch  rocks  in  the  region  traversed  by  the  railway  from  Benson  to  Nogales.  They 
dip  at  low  angles  and  apparently  have  great  thickness.  These  formations  extend 
from  the  summit  nearly  to  the  old  town  of  Crittenden. 

At  Nogales  there  are  thickly  bedded  deposits  of  volcanic  tufa.  They  are  quar- 
ried for  building  purposes. 

There  are  evidences  of  the  presence  of  Mesozoic  sandstones  in  the  Sulphur  Spring 
Valley.  The  Trias  is  largely  represented  south  of  the  international  boundary  line 
in  Sonora,  but  the  identification  in  all  these  localities  rests  upon  stratigraphical 
and  lithological  characters  rather  than  upon  fossils. 

The  great  and  well  defined  quartz  vein  of  the  Commonwealth  mine  at  Pearce 
follows  approximately  the  plane  of  division  between  a  well-defined  series  of  gray 
and  red  sandstones  and  shales,  dipping  southward,  and  the  overlying  series  of 
black  andesite  and  breccia  of  andesite  with  which  the  vein  is  commingled.  The 
breccia  is  in  some  places  under  the  quartz. 

Quaternary  and  recent,— The  recent  discoveries  of  remains  of  Elephas  and  of 
the  Mastodon  at  several  distant  points,  and  of  the  hoiii  cores  of  a  giant-form  of 
Bos,  all  indicate  former  conditions  of  g^reater  precipitation  and  of  more  abundant 
vegetation  than  now  exist. 

I^leistocene  lakes.— We  also  have  evidence  of  extensive  interior  lakes  in  the  Ter- 
tiary or  in  the  Pleistocene  period.  The  valley  of  the  San  Pedro  exhibits  a  great 
thickness  of  horizontal  lacustrine  clays,  generally  of  red  color,  extending  from  the 
Mexican  border  northward  to  and  beyond  Benson,  on  the  Southern  Pacific  Rail- 
road, where  they  are  cut  through  by  the  river  to  a  depth  of  600  feet  or  more. 
Artesian  borings  have  penetrated  these  deposits  500  feet  deeper.  The  northern 
barrier  of  this  lake  was  probably  in  the  valley  between  Benson  and  Dudley ville. 
By  the  cutting  awav  of  this  barrier  the  lake  has  been  drained.  For  this  ancient 
lake  I  have  proposed  the  name  Quiberi,  the  ancient  hidian  name  of  the  San  Pedro 
Valley  and  Kiver. 

The  great  Sulphur  Spring  Valley  between  the  Dragoon  Mountains  on  the  west 
and  the  Chiricahua  Mountains  on  the  east  is  also  regarded  as  the  dried-up  bed  of 
an  ancient  lake  of  great  extent. 

Detrital  deposits. — The  detrital  deposits  of  the  Pleistocene,  or  Quaternary,  are 
developed  on  an  enormous  scale  in  southern  Arizona.  They  everywhere  skirt  the 
moontains  in  the  form  of  extended  slopes,  often  20  miles  or  more  in  length,  which 
arreet  the  eye  by  their  wonderful  regularity  of  outline,  truly  represented  in  a 
photograph  or  picture  by  a  straight  line  inclined  2  or  3  degrees  to  the  horizon. 

One  of  the  most  remarkable  of  these  ancient  slopes  was  recently  noted  as  extend- 
ing northward  from  the  northern  end  of  the  Santa  Catsdina  toward  the  little  min- 
ing town  of  Shultz.  This  detrital  slope  is  now  completely  cut  off  from  the  parent 
mountain  by  erosion.  The  t>ed  rock  is  granite.  This  rock  disappears  under  the 
high  and  long  ridge  made  up  of  great  blocks  of  the  rocks  which  crop  farther  south. 
The  Btage  road  i  rom  Oracle  to  M  ammoth  follows  tb  i s  ridge  for  several  miles.  Most 
of  this  old  wash  now  standing  high  up  above  the  surrounding  region  of  bed-rock 
granite  is  composed  of  angular  or  but  little  rounded  blocks  mixed  with  smaller  frag- 
ments, among  which  we  m^  recognize  the  crystallines,  the  quarlzites,  sandstones, 
limestones,  and  conglomerates  of  the  Catalina  Mountains.  These  materials  no 
doubt  occupy  an  ancient  channel .  The  important  economical  question  is  suggested 
w'bether  or  not  we  have  a  high  placer  in  the  bed  of  this  ancient  flow.  It  seems  to 
be  most  probable  from  the  fact  that  gold-bearing  veins  crop  freely  at  the  source. 
Similar  slopes  of  detrital  materials  are  found  bordering  the  range  farther  to  the 
BOiith.  and  they  extend  toward  the  San  Pedro  River. 

AU  these  most  extensive  deposits  show  by  their  magnitude  and  the  weight  of 
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the  transported  fragments  a  far  greater  amount  of  rainfall  formerly  than  now. 
The  question  of  transportation  by  ice  in  the  form  of  ice  may  also  be  considered. 

Diatomiie.—I  have  discovered  extensive  and  very  interesting  deposits  of  dia- 
tomite  in  the  San  Pedro  Valley.  This  aocumuh&tion  of  microscopic  organism 
ffives  additional  evidence  of  the  lacustrine  nature  of  the  deposits  of  the  San  Pedro, 
cor  they  must  have  been  accumulated  in  (^uiet  water. 

FORESTS. 

Arizona  has  the  largest  unbroken  pine  forest  in  the  United  States, 
covering  an  area  of  over  10,000  square  miles.  The  timber  is  usually 
found  at  an  altitude  between  5,500  and  7,500  feet.  The  principal  forest 
area  is  in  Coconino  County  and  borders  on  the  Grand  Canyon  of  the 
Colorado,  although  Gilaf,  Apache,  and  Yavapai  counties  have  consid- 
emble  timber.  In  the  Mongollon  Mountains  in  Yavapai,  Coconino, 
Apache,  and  Gila  counties  thei'e  are  large  bodies  of  oak  timber  suitable 
for  the  manufacture  of  farm  machinery,  wagons,  etc.,  and  finishing 
lumber,  but  at  present  it  is  too  inaccessible  to  be  of  great  commercial 
value.  The  Government  has  created  some  large  forest  reserves  in 
northern  Arizona  and  promulgated  rules  for  their  regulation  with  a 
view  to  their  preservation  from  spoliation  and  to  prevent  destruction 
by  fire. 

The  principal  lumber  mills  of  Arizona  are  situated  at  Flagstaff  and 
Williams,  in  Coconino  County,  on  the  line  of  the  Santa  Fe  Pacific 
Railway,  and  their  equipment  is  modern  in  every  way.  The  Arizona 
Lumber  and  Timber  Company,  at  Flagstaff,  and  the  Saginaw  Lumber 
Company,  at  Williams,  have  as  complete  plants  for  the  manufacture 
of  lumber,  boxes,  etc.,  as  can  be  found  in  the  United  States. 

The  forests  of  Arizona  are  Sonorean  in  character  and  belong  to  the 
interior  forest  area,  which  covers  all  the  region  embraced  between 
the  forests  of  the  Pacific  and  the  extreme  western  limit  of  the  Atlantic 
region.  The  forests  of  much  of  this  area,  when  compared  with  those 
of  more  humid  regions,  are  more  stunted  ingrowth,  fewer  individuals 
to  a  given  area,  and  with  much  less  variation  in  their  composition. 
However,  the  forests  of  the  southern  portion  of  this  area  which 
includes  Arizona  are  heavy,  dense,  and  valuable  when  compared  with 
other  portions  of  the  interior  region. 

In  this  Territory  the  valuable  forests  are  confined  to  the  higher  por- 
tions of  the  Colorado  plateau  and  to  the  slopes  and  canyons  of  our 
numerous  mountains.  They  attain  their  highest  development  in  the 
high  San  Francisco  Mountains,  and  from  here  stretch  away  with  more 
or  less  extended  interruptions  to  and  beyond  the  Grand  Canyon  of  the 
Colorado  to  the  north,  to  Bill  Williams  Mountain  in  the  west,  and 
southward  to  the  great  rim  where  the  Colorado  plateau  breaks  down 
to  the  southern  plains. 

To  the  southwest,  with  a  number  of  interruptions,  they  become 
dense  and  heavy  in  the  higher  ranges  of  the  White  Mountains,  and 
from  here  extend  into  western  New  Mexico.  Long  arms  of  forest  area 
also  extend  into  all  the  mountains  immediately  south  of  the  Colorado 
plateau  which  reach  an  elevation  of  more  than  7,000  feet.  The  iso- 
lated ranges  farther  south  are  also  limbered  above  7,500  feet.  The 
great  forest  area  embraced  in  the  Coconino  and  San  Francisco  reg^ion 
is  considered  by  our  greatest  authoritj'  on  American  forests  as  one  of 
the  largest  unbroken  pine  forests  in  the  United  States.  It  is  almost 
entirely  of  yellow  pine  {Pinu.s  ponderosa)  and  its  varietal  forms. 
This  species  of  pine  is  the  most  widely  disseminated  and  abundant 
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tree  of  the  interior  forest  area,  and  in  Arizona,  where  it  reaches  its 
highest  development,  is  practically  the  only  tree  of  commercial  impor- 
tance in  the  manufacture  of  lumber. 

On  the  higher  mountains  of  northern  Arizona,  above  the  area  of 
yellow  pine,  are  a  number  of  trees  usually  considered  valuable  for 
lumbering  purposes,  but  their  restricted  area  and  inaccessibility 
render  them  as  yet  of  little  commercial  value. 

INDIGENOUS    TREES  AND    SHRUBS    FOR  SHADE  AND  ORNAMENTAL 

PURPOSES. 

The  people  of  Arizona  do  not  properly  appreciate  the  value  of 
native  trees  and  shrubs  tx)  plant  about  their  homes  for  ornamental 
and  shade  purposes.  We  can  not  expect  to  bring  trees  and  shrubs 
from  regions  where  they  have  been  accustomed  to  liumid  atmosphere 
and  grow  them  with  any  degree  of  success  in  Arizona. 

We  are  inclined  to  look  to  foreign  countries  and  other  States  for 
our  ornamental  trees  and  shrubs,  when,  with  a  little  care  in  the  selec- 
tion, we  can  find  in  our  own  flora  a  variety  of  such  plants  that  will 
grow  with  a  minimum  amount  of  care  and  in  a  few  years  surpass  in 
appearance  anything  that  we  may  bring  in  from  the  outside.  Gen- 
erations of  exposure  to  the  conditions  of  an  arid  region  enable  them 
to  survive  and  even  flourish  where  plants  unaccustomed  to  such 
environment  i)erish. 

The  ash  is  one  of  the  most  valuable  trees  for  street  planting.  Its 
growth  is  rapid  and  it  is  but  little  affected  by  insects.  The  cotton- 
wood,  although  not  as  desirable  as  the  ash,  gives  a  dense  shade  dur- 
ing the  summer,  grows  with  great  rapidity,  and  requires  little  care. 
If  eai-e  is  exercised  in  planting  to  plant  only  staminate  trees,  no  cot- 
ton will  be  produced  and  the  chief  objection  to  their  presence 
removed.  The  desert  willow,  a  beautiful  tree  with  catalpa-like  flow- 
ers, one  of  the  most  graceful  trees  in  America,  grows  along  the  water 
courses  of  southern  Arizona  and  should  take  the  place  of  many  trees 
which  we  now  get  from  the  outside. 

It  is  hoped  that  the  people  of  Arizona  will  give  more  attention  to 
our  native  trees  and  shrubs,  as  they  are  more  in  harmony  with  our 
surroundings  and  better  adapted  to  the  purpose  of  landscax>e  garden- 
ing. Many  of  our  shrubs  are  evergreen,  while  others  have  attractive 
flowers  or  fruits.  By  proper  care  in  selection  they  are  in  the  end 
much  more  satisfactory  and  less  liable  to  die  than  imported  plants. 

The  creation  of  large  reserves  by  the  Government,  regulations  for 
their  control,  and  provisions  to  guard  them  to  prevent  forest  fires  and 
the  destruction  of  shrubbery  and  young  tree  growth  by  improper 
grazing  in  certain  localities  are  wise  measures  of  protection. 

GRAZING,  FOREoTRY,  AND  W/TTER  SUPPLY  FOR  IRRIGATION. 

Sheep  grazing  is  probably  the  most  important  industry  of  northern 
Arizona,  except  mining,  and  in  the  counties  of  Apache,  Navajo,  and 
Coconino  sheep  grazing  takes  precedence  over  any  other  business, 
and  is  therefore  entitled  to  the  fullest  protection,  providing  no  more 
important  intei'ests  of  the  people  are  jeopardized. 

hi  the  three  counties  named  a  large  proportion  of  the  income  used 
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in  maintaining  county  government  is  derived  from  taxing  the  wool 
growers'  property. 

There  are  large  forest  reserves  within  the  limits  of  these  counties, 
but  more  especially  in  Coconino,  where  the  Grand  Canyon  and  the 
San  Francisco  forest  reserves  are  located;  a  portion  of  the  Black 
Mesa  Reserve  is  in  Apache  and  Navajo  counties.  A  sharp  controversy 
has  developed  within  the  last  year  between  the  irrigationists  of  the 
southern  counties  and  the  grazers  on  the  northern  plateaus,  into 
which  the  forestry  interests  have  been  incidentally  drawn.  The 
Government  has  been  petitioned  to  exclude  sheep  from  grazing  on 
the  public  domain,  within  the  forest  reserves,  upon  the  tlieory  that 
their  presence  is  destructive  to  young  tree  growth,  promotes  forest 
fires,  denudes  the  land  of  grasses  and  shrubbery,  causing  the  wat^r 
from  the  rain  and  snowfall  to  be  carried  off  in  floods,  and  in  that 
way  lessening  the  supply  for  irrigation  and  shortening  the  time  in 
which  water  remains  in  the  streams  for  the  farmers'  use.  It  is  argued 
further  by  those  engaged  in  farming  and  irrigation,  that  the  sheep 
tramping  on  the  hillsides  along  the  sources  of  tlie  streams  loosens  the 
soil,  which  is  carried  into  the  canals  and  ditches,  filling  them  in  time 
with  silt,  etc.  And  that  for  these  reasons  gi'azing,  especially  in  Coco- 
nino County,  works  injury  to  the  agricultural  interests  and  is  more 
destructive  than  beneficial  to  the  best  interests  of  the  Territory.  On 
the  other  hand,  the  grazei*s  contend  that  the  presence  of  sheep  within 
the  reserves  does  not  affect  the  water  supply  of  the  farmers,  in  that 
but  a  small  portion  of  the  area  grazeil  sheds  its  water  into  streams 
from  which  water  is  used  for  irrigation.  The  Grand  Canyon  Reserve 
especially  contributes  no  water  to  the  south,  and  but  a  small  part  of 
the  San  Francisco  Reserve  is  dmined  southward. 

It  is  also  contended  by  them  that  sheep  very  seldom  eat  young  pines, 
and  that  their  presence  affords  protection  against  forest  fires,  for  the 
reason  that  when  the  grass  is  kept  short  by  grazing  there  is  less  to 
feed  the  fires;  and,  further,  that  there  are  no  streams  on  the  plateaus 
to  carry  water  off  in  floods,  and  it  is  far  better  for  the  water  to  sink 
into  the  porous  soil  and  slowly  percolate  into  the  streams  at  a  lower 
altitude  than  to  be  held  in  suspension  on  the  surface  and  lost  through 
evaporation.  Often  several  feet  of  snow  in  the  winter,  freezing  at 
night  and  thawing  in  the  day,  all  disappears  by  evaporation,  and  the 
ground  is  dry  after  the  snow  is  gone.  The  forestry  representatives  of 
the  Government  have  been  investigating  the  subject  carefully  as  to 
the  effect  of  this  grazing  upon  tree  growth,  but  I  am  not  advised 
of  their  conclusions.  If  I  am  infonned  correctly  the  Secretary  of 
the  Interior  decided  at  one  time  to  exclude  grazing  in  the  localities 
referred  to,  but  on  investigation  it  was  found  that  large  areas  of  land 
had  passed  into  private  ownership,  over  which  he  had  no  jurisdiction, 
and  while  he  could  enforce  his  oi-der  of  exclusion  upon  the  public 
domain  he  could  not  prevent  the  owners  of  land  from  grazing  upon 
their  own  property  or  driving  to  and  from  their  own  land  across  that 
belonging  to  the  Government.  The  Sant^  Fe  Pacific  Railroad  Com- 
pany is  the  owner  of  grant  lands  consisting  of  each  alternate  section 
for  40  miles  in  width  on  each  side  of  their  railroad  track.  While  the 
company  still  retains  a  large  acreage,  much  of  the  grant  has  been  sold 
to  grazers,  lumbermen,  etc.,  and  30,000  acres  within  the  proposed 
reserve  belong  to  the  University  of  Arizona.  In  order  to  make  it 
possible  to  establish  a  reserve  covering  all  of  the  land,  and  which 
could  be  protected  by  the  ofiBcers  of  the  Government,  and  grazers  be 
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cniirely  excluded,  negotiations  were  commenced  with  the  owners  of 
the  lands,  who  proposed  to  surrender  their  holdings  to  the  Govern- 
ment and  receive  therefor  lieu  land  scrip,  with  which  they  could 
obtain  other  lands  in  localities  to  be  agreed  upon  or  consented  to  by 
the  Secretary  of  the  Interior.  This  plan  was  bitterly  opposed  by  the 
grazers,  who  were  supported  by  other  property  owners  within  the 
county,  on  the  ground  that  not  only  would  the  wool-growing  industry 
be  destroyed  but  the  taxpaying  assets  of  the  county  would  be  so 
reduced  that  the  county  government  could  not  be  maintained,  and 
that  the  outstanding  bonds  against  the  municipalities  would  be  of 
little  value.  As  under  its  charter  very  little  of  the  railroad  company's 
property  is  assessable,  and  if  the  company's  taxable  lands- should 
revert  to  the  public  domain,  and  the  taxable  property  of  the  grazers 
be  driven  away,  there  would  be  little  left  to  tax  in  Coconino  County 
to  pay  the  county's  debt  and  maintain  government,  except  the  saw- 
mills, which,  under  the  arrangement  of  exchange,  would  be  permitted 
to  cut  but  a  limited  amount  of  lumber. 

The  creditors  of  the  county  joined  in  opposing  the  plan,  and  the 
legislature  was  induced  to  memorialize  the  Interior  Department 
against  the  proposed  exchange.  Because  of  this  determined  opposition, 
and  a  misunderstanding  which  developed  as  to  the  amount  of  land 
to  be  exchanged,  the  Secretary  of  the  Interior  declined  to  take  any 
further  action  in  the  premises  for  the  time  being,  and  the  disputed 
questions  have  not  yet  been  finally  settled. 

In  my  judgment  an  exchange  of  the  lands  would  be  desirable,  pro- 
viding a  just  recognition  of  property  and  county  rights  could  be  had. 
I  believe  that  the  railroad  company  should  reimburse  the  county  for 
the  taxes  it  would  lose  by  returning  the  taxable  lands  to  the  public 
domain,  and  I  believe  that  sheep  and  cattle  should  be  permitted  to 
graze  within  the  reserves  upon  lands  which  are  not  drained  to  the 
southern  valleys,  and  therefore  save  to  the  county  a  large  taxable 
asset  and  prevent  the  destruction  of  a  valuable  industry.  If  the 
change  is  made  the  railroad  company  should  be  required  to  select 
lands  within  the  Territory  for  the  open  lands  exchanged,  and  timber 
lauds  of  no  greater  value  than  timber  land  surrendered.  If  under 
such  an  agreement  the  railroad  company  would  select  a  large  acreage 
in  the  southern  part  of  Arizona  and  assist  in  building  reservoirs  and 
canals  to  reclaim  and  operate  the  land,  the  Territory  would  be  very 
materially  benefited  thereby.  No  doubt  the  Territory  can  find  lands 
equal  in  value  to  the  university  lands  within  the  proposed  reserve, 
and  would  willingly  consent  to  an  exchange.  As  to  the  private  owners, 
I  am  not  advised  as  to  what  kind  of  an  agreement  can  be  made  with 
them. 

NATURAL   SCENERY. 

Arizona  has  more  magnificent  and  diversified  natural  scenery  than 
any  other  locality  in  the  known  world.  The  Grand  Canyon  of  the 
Colorado  in  northern  Arizona  is  indescribable.  According  to  Dutton, 
**it  is  a  superlative  manifestation  of  natural  scenery.  No  imagina- 
tion can  construct  out  of  its  own  material  any  intelligent  conception 
of  its  awful  immensity  and  splendid  beauty.  Distinguished  savants 
and  celebrated  travelers  do  not  hesitate  for  a  moment  to  pronounce  it 
by  far  the  most  sublime  of  all  earthly  sx>ectacles.  Its  colossal  buttes, 
its  wealth  of  ornamentation,  the  splendor  of  its  colors,  and  its  won- 
derful atmosphere  all  combine  with  infinite  perplexity  to  produce  a 
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scene  which  at  first  bewilders  and  then  overpowers.  As  the  mind 
strives  to  realize  its  proportions  its  spirit  is  broken  and  its  imagina- 
tion completely  crushed."  Science  can  not  grasp  its  meaning,  nor  can 
the  genius  of  poesy  and  art  describe  this  masterpiece  of  omnipotent 
creation. 

The  way  to  the  canyon  is  through  magnificent  forests  and  beautiful 
parks  of  fragrant  pines,  by  picturesque  hills  and  valleys  and  lofty 
snow-capped  mountains. 

A  railroad  has  been  constructed  from  V 
Pacific  Railway,  to  this  incomparable  gor| 
and  a  modem  hotel,  thoroughly  up  to  date 
built  on  the  brink  of  the  canyon. 

From  Flagstaff,  a  distance  of  74  miles,  the 
the  pure  mountain  air  invigorates,  and  tl 
the  way 

Notwithstanding  the  accessibility  of  this 
ral  wonders,  comparatively  few  Americans 
stated  that  more  people  come  f  i-om  Europe  e 
than  visit  it  from  the  United  States. 

Arizona  has  great  ranges  of  majestic  m 
with  summits  of  snow,  bordered  by  great  pi 
immense  forests  of  pine  and  oak  of  unec 
States;  marvelous  canyons,  with  cataracts  a 
able  beauty;  a  forest  of  petrified  or  agatized 
in  the  world;  a  natural  bridge,  comparec 
Bridge  of  Virginia  fades  into  insignificance 
ized  water,  hot  and  cold,  and  unexplorec 
unknown  extent. 

HOT  SPRINGS. 

Arizona  is  especially  favored  with  thermal  springs  jwssessing  cura- 
tive qualities  of  great  value.  The  waters  are  very  beneficial  in  curing 
riieumatism  and  nervous  ailments,  and  for  stomach  and  kidney 
troubles,  as  well  as  skin  and  blood  diseases.  The  water  from  some 
of  the  springs,  either  charged  or  still,  are  unexcelled  for  table  use. 
The  Castle  Creek  Springs,  in  Yavapai  County,  are  situated  among 
picturesque  mountains,  and  have  become  popular  as  a  place  of  resort 
for  pleasure  as  well  as  health  seekers. 

There  are  many  hot  springs  in  the  world,  but  in  no  other  clime  is 
there  an  open-air  pool,  fed  by  unfailing  streams  of  hot  medicinal  water, 
where  one  may  bathe  at  any  hour  of  any  day  in  the  year  without  fear 
of  taking  cold. 

This  pool,  fashioned  by  nature  in  the  midst  of  towering  peaks,  has 
almost  perpendicular  walls  on  three  sides  and  the  blue  Arizona  sky 
for  a  covering.  It  is  large  enough  for  a  comfortable  swim.  Into  it 
pour  unceasing  streams  of  water  at  a  uniform  temperature  of  114°. 
So  dry  and  i)ure  is  the  climate  that  one  may  enter  this  pool  at  any  hour 
of  the  day,  winter  or  summer,  with  absolute  safety.  These  springs 
have  modem  hotel  accommodations. 

The  Agua  Caliente  Springs,  in  Maricopa  County,  have  become  justly 
famous  for  the  curative  qualities  of  the  water,  and  are  a  veritable 
Mecca  for  invalids  troubled  with  blood  or  skin  diseases.  The  Agua 
Caliente  Springs,  near  Tucson,  in  Pima  County,  have  been  popular 
for  their  medicinal  advantages  for  many  years,  and  the  same  is  true 
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of  Hookers  Hot  Springs,  in  Southeastern  Arizona,  and  the  Thermal 
Springs  of  Graham  County. 

The  following  is  an  analysis  of  the  water  of  the  Castle  Creek  Springs, 
as  made  by  the  Division  of  Chemistry  of  the  Department  of  Agricul- 
ture at  Washington.     Reaction  slightly  alkaline: 

Grains  per  United  States  gallon - 43.6 

Ammonia _   None. 

Nitrates Trace. 

Nitrates None. 

The  mineral  matter  has  the  following  composition,  expressed  in 
grains  per  United  States  gallon : 

Sulphate  of  soda 18.2 

Chloride  of  soda 12.9 

Silica 3.5 

Bicarbonate  of  potash 1.1 

Bicarbonate  of  soda 0.2 

Bicarbonate  of  iron 0.7 

Bicarbonate  of  lime 7.0 

Alumina Trace. 

Magnesia ^.. Trace. 

Lithia Trace. 

As  will  be  seen  from  the  above  data,  the  sample  is  a  mild  mineral 
water.  The  sample  was  found  to  be  remarkably  free  from  organic 
matter  or  any  contamination  therewith.  It  contained  a  faint  trace  of 
lithia  as  revealed  by  the  spectroscope,  but  not  a  sufficient  quantity 
for  gravimetric  determination. 

The  temperature  of  the  water  is  114°.  The  other  springs  liave  quali- 
ties largely  similar.  The  value  of  these  thermal  watei-s  for  health  pur- 
poses, when  taken  in  connection  with  the  great  salubrity  of  climate 
where  they  are  situated,  must  be  admitted. 

HUNTING  AND  FISHING. 

It  is  not  generally  known  that  Arizona  can  boast  of  some  of  the  finest 
fishing  and  hunting  in  the  United  States — a  veritable  paradise  for  the 
sportsman.  The  trout  fishing  in  the  Black  and  San  Francisco  rivers 
and  in  Oak  and  Clear  creeks  can  not  be  excelled  in  the  country.  Deer, 
bear,  and  wild  turkey  abound  in  the  Mogollop  Mountains,  and  in  some 
sections  of  the  Territory  mountain  lions,  jaguars,  wild  cats,  and  lynx 
are  quite  numerous.  In  former  years  there  were  a  great  many  elk  in 
southeastern  Arizona,  although  they  are  now  almost  if  not  quite 
extinct.  Beaver,  raccoon,  and  other  fur-bearing  animals  arc  fre- 
quently captured,  and  wolves,  foxes,  squirrels,  and  rabbits  are  thick 
in  different  localities.  Quail,  ducks,  wild  pigeons,  and  doves,  and  occa- 
sionally geese  and  snipe,  are  plentiful  in  season  in  the  lower  valleys. 

In  the  White  Mountains,  south  of  Fort  Apache,  on  the  White  and 
Black  rivers  and  their  tributaries,  and  on  both  the  northern  and 
sonthem  slopes  of  "Old  Baldy,"  one  of  the  highest  mountains  in  the 
Territory,  midst  magnificent  forests  of  pine  and  oak,  along  streams 
of  cold  mountain  water  filled  with  ''speckled  beauties,"  and  bordering 
lakes  where  ducks  and  other  wild  fowl  abound  in  season,  there  is,  I 
believe,  better  hunting  and  fishing  than  can  be  found  elsewhere  in 
America. 
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EDUCATION. 

The  public-school  system  of  Arizona  is  one  of  the  best  in  the  Union. 
From  the  primary  grades  to  the  university  it  is  liberal  and  compre- 
hensive, and  offers  to  every  child  in  the  Territory  an  education  free 
of  cost.     Attendance  in  the  public  schools  is  compulsory. 

The  course  of  study  has  been  approved  by  the  National  Educational 
Association.  It  was  prepared  with  great  care,  and,  as  explained  by 
the  Territorial  superintendent  of  public  instruction  in  his  introduc- 
tion to  the  course: 

It  has  been  prepared  with  one  object  in  view— to  enable  the  pupils  of  the  pablic 
schools  of  the  Territory  to  follow  from  month  to  month  and  year  to  year  a  plain, 
simple,  progressive  line  of  study  that  will  give  them  in  the  end  a  good  common- 
school  edncation.    Its  constant  aim  throoghont  is: 

1.  To  famish  as  a  basis  for  work  to  principals,  teachers,  and  pnpils  an  ontline 
of  the  various  branches  required  to  be  taught  in  the  public  schools,  arranged  in 
the  several  grades  in  accordance  with  established  and  approved  methods. 

2.  To  uniiy  the  work  of  teachers  throughout  the  Territory. 

8.  To  simplify  classification,  and  thereby  make  the  work  of  the  teacher  lighter, 
but  more  systematic  and  effective. 

4.  To  divide  the  entire  course  into  definite  portions,  so  that  a  record  of  the  prog- 
ress and  standing  of  each  pupil  may  be  preserved,  and  the  confusion  and  loss  of 
time  resulting  from  freauent  change  of  teachers  avoided. 

The  work  is  arranged  for  eight  years,  of  eight  months  each— four  years  in  the  pri- 
mary and  four  in  the  grammar  grade.  In  districts  where  school  is  maintained  for  a 
less  period  than  eight  months  the  course  must  be  extended  to  cover  the  ground.  For 
instance,  if  the  term  is  only  six  months  daring  the  ye  ir.  the  pupils  will  take  the 
first  six  months*  work  in  each  year  ot  the  course,  and  at  the  beginning  of  the  next 
year  will  take  up  the  last  two  months  work  and  the  first  four  months  of  the  sne- 
ceeding  year,  and  so  on  through  the  entire  course. 

Attemipt  is  made  to  arrange  the  branches  of  study  by  topics  throughout  the 
course.  These  topics  in  many  instances  are  not  in  the  order  taken  up  by  the 
text- book.  The  teacher  can  follow  either  arrangement  without  in  any  way 
departing  from  the  general  coarse,  the  only  requisite  being  that  he  accomplish  the 
work  stated  in  the  course,  and  do  it  thoroughly. 

The  methods  pointed  out  in  the  primary  course  are  designed  to  be  suggestive; 
the  course  states  what  should  be  taught  and  the  order  in  which  it  should  be  taught; 
to  the  individuality  of  the  teacher  is  left  the  how  to  teach  the  subject.  He  should 
remember  that  he  is  at  liberty  to  use  any  or  all  methods  at  his  command,  the 
only  requirement  being  that  he  do  the  work  well. 

While  it  is  desirable  that  a  pupil  shall  be  in  the  same  ^ade  in  all  his  studies, 
yet  in  a  country  school  this  is  not  always  practicable,  nor  is  it  positively  essential. 
He  should  be  allowed  to  recite  in  such  grade  in  each  study  as  he  can  pursue  profit- 
ably—ptrhaps  the  third  in  one  branch,  the  fourth  in  another  -but  he  should  be 
worked  up  to  uniform  classification  as  soon  as  possible.  While  the  coarse  should 
be  strictly  adhered  to  with  pupils  attending  from  year  to  year,  yet  a  wise  dis- 
cretion should  be  exercised  by  principals  and  teachers  in  deciding  how  closely  it 
should  be  followed  with  pupils  who  are  only  in  school  a  few  months,  or  who, 
from  age  or  other  circumstances,  are  soon  to  leave  the  public  schools. 

The  i)ercentage  of  illiteracy  in  the  population  of  Arizona  always  has 
been  low,  and  it  is  believed  that  our  system  of  education  will  place  the 
Territory  ahead  of  any  State  as  to  the  absence  of  illiteracy. 

By  reference  to  the  school  statistics,  herewith  presented,  it  will 
be  seen  that  the  increase  in  the  number  of  school  children  since  my 
report  of  last  year  is  2,670,  the  total  now  being  23,503.  This  increase 
is  partly  accounted  for  by  the  fact  that  under  a  law  enacted  last 
spring  the  "school  age"  was  advanced  from  18  years  to  21  years,  and 
partly  by  the  general  increase  in  the  population  of  the  Territory. 

There  are  two  flourishing  normal  schools,  one  at  the  town  of  Tempe, 
near  Phoenix,  and  the  other  at  Flagstaff.  Both  are  under  the  sui)er- 
vision  of  able  instructors,  and  there  is  a  large  attendance  at  each. 
The  course  of  study  is  thorough  and  the  requirements  for  graduation 
most  rigid.  As  a  result,  no  State  in  the  Union  has  a  better  class  of 
teachers. 
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general  summary, 
school  population  and  attendance. 


1900-1901. 


Children  between  6  and  18  years  of  age , 

Children  between  8  and  14  years  of  age 

Children  between  6  and  18  years  of  ac;o  who  attended  private  schools  ... 
Children  between  6  and  18  years  of  age  who  have  not  attended  school... 
Children  l)etween  6  and  18  years  of  ago  who  have  attended  denomina- 
tional schools  

Children  enrolled  in  the  public  schools 

Average  daily  attendance , 

Percentage  of  school  population  enrolled 

Peroentage  of  enrollment  in  daily  att^dance 


11,574 
1,483 
5,996 


17,817 

10,744 

761 

60 


SCHOOL  DISTRICTS  AND  SCHOOLS. 


School  districts 

New  8ch(>olhouses  ouilt 

Qrammar  schools 

Primary  schools 

Kindergarten  schools 

High  schools  (under  Special  la w ) 

Average  number  of  days  school  was  taught 
Volumes  in  school  libraries 


257 

270 

17 

18 

122 

124 

276 

807 

1 

0 

1 

1 

126 

128 

8,160 

8,922 

TEACHERS. 


Male  teachers  employed 

Female  teachers  employed 

Normal  school  graduates  employed 

Holding  first-grade  certificates 

Holding  second-grade  certificates  . . 
A  verage  salary  of  male  teachers . . . . 
A  verage  salary  of  female  teachers. 

Teachers  examined 

First-grade  certificates  issued 

Socond-grade  certificates  issued 


100 

116 

200 

815 

85 

97 

m 

275 

97 

156 

176.90 
$63.40 

180.61 
$64.80 

165 

158 

29 

16 

64 

66 

RECEIPTS  AND  EXPENDITURES  FOR  SCHOOL  MAINTENANCE. 


Apportioned  from  Territorial  school  fund , 

Received  from  county  taxes 

Received  from  poll  taxes 

Received  from  s})ecia1  taxes  for  support  of  schools 

Received  from  licenHcs,  fines,  etc 

Received  from  sale  of  bonds 

Expended  for  teachers' salaries 

Expended  for  contingent  expenses,  fuel,  etc 

Expended  for  school  libraries 

Kxpended  for  apparatus 

Expended  for  school  furniture 

Expended  for  buildings 

Cost  of  education  per  capita  on  school  population . 

Cost  of  education  per  capita  on  enrollment 

Cost  of  education  per  capita  on  attendance 


$11,458.15 

181,204.74 

46,553.64 

9,567.06 

44,118.98 

8.041.95 

208,008.92 

56,554.47 

366.46 

3,335.48 

14,875.16 

17,301.28 

n.25 

14.71 

26.26 


SCHOOL  PROPERTY  AND  BONDED  DEBT. 


Valuation  of  lots  buildings,  and  furniture 

Value  of  libraries 

Value  of  apparatus 

Bonded  debt  of  districts 


$502,240.00 

6,245.00 

20,530.00 

228,537.00 


$553,181.00 

6,928.00 

22,iai.00 

252,787.00 


COST  OF  SUPERVISION. 


Territorial: 

Salaries  of  superintendent  and  of  board  of  examiners 

Printing,  postage,  and  express  charges 

Countv: 

Salaries  of  superintendents  and  of  boards  of  examiners  and  contin- 
gent ex  pen.se8 


'Between  the  ages  of  (I  and  21. 


$1,350.00 
600.00 


7.814.22 


$1,462.  .50 
600.00 


7,962.57 
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Comparative  table  showing  advancement  during  poMt  seventeen  years. 


Years. 

Total  re- 
ceipts. 

Total  ex- 
penditures. 

Namber 

of 
schools. 

Namber 
of  days 
school 
was 
main- 
tained. 

Number  of 

census 
children. 

10,219 

Average 
daily  at- 
tendance. 

Valnation 
of  school 
property. 

1885 

12 
14 
88 
08 
35 
70 
24 

63 
94 
10 
92 
63 
91 
15 
84 

$138,164.83 
135,080.39 
117,004.74 
130,212.14 
150,543.41 
m,  483. 83 
198,762.43 
207,897.62 
221,213.28 
176.671.08 
208.016.41 
214,4.'i0.88 
205,949.12 
224.185.90 
241.555.94 
345,314.29 
337,253.30 

137 
150 
169 
184 
197 
219 
237 
251 
265 
289 
261 
293 
337 
347 
375 
398 
431 

120 
140 
143 
124 
135 
128 
127 
124 
130 
124 
120 
126 
128 
130 
127 
125 
128 

3.2» 
3,507 
3,6(K 
3,849 
4,293 
4,702 
5,047 
5,198 
5,340 
6,791 
7,034 
7,641 
8,983 
9,011 
9.396 
10, 177 
10,744 

1212.389 

201,984 

1886 

1887 

10,308 

176,238 

1888 

2SS.219 

1889 

12,588 
12,976 
13,874 
14.710 

15.46:) 

16,2(0 
15.tK» 
16,9:» 
17.427 
18,802 
19.823 
20.833 
23,503 

282.956 

1890 

1891 

868.435 
297,444 

1892 

390.609 

1803 

344.646 

1894 

405,446 

1895 

414.447 

1896 

428,9t)5 

1897 

445.329 

1898 

472,107 

1899 

490,504 

1900 

629,024 

1901 

681,800 

TERRITORIAL  UNIVERSITY. 


ORIGIN. 

The  aniversity  was  established  by  an  act  of  the  thirteenth  legislative  assembly 
of  the  Territory  in  1885.  The  bill  was  introdaced  into  the  conncil  by  Hon.  C.  C. 
Stephens,  of  Tucson,  carried  through  the  house  by  the  able  efforts  of  Hon.  Selim 
M.  Franklin  and  approved  by  the  governor  March  13, 188o.  The  university  was 
opened  to  students  in  October,  1801. 

DESIGN. 

The  purpose  of  the  University  of  Arizona  is  to  afford  the  young  men  and  women 
of  the  Tenitory  a  general  education  in  science  and  literature;  and  so  far  as  pos- 
sible a  technical  education  aciapted  to  the  development  of  the  peculiar  resources 
of  Arizona.  In  furtherance  of  this  latter  purpose,  instruction  is  especially  pro- 
vided in  agriculture,  the  mechanic  arts,  and  in  mining  and  metallurgy.  The 
agriculturfu  e.^periment  station,  a  department  of  the  university,  is  wholly  en- 
gaged in  developing  the  agricultural  resources  of  the  Territory.  The  institution 
aims  to  fill  in  the  Territory  the  place  occupied  in  the  States  by  the  State  univer- 
sities. That  the  institution  may  be  of  service  to  all,  a  subcoUegiate  department 
is  maintained. 

LOCATION  AND  CLIMATE. 

The  University  of  Arizona  is  located  at  Tucson,  one  of  the  largest  towns  in  the 
Territory. 

Tucson  is  on  the  main  line  of  the  Southern  Pacific  Railway,  812  miles  west  of 
El  Paso,  Tex.,  and  500  miles  east  of  Los  Angeles,  Cal.  The  town  lies  in  a  broad, 
flat  valley  at  an  elevation  of  2,400  feet  above  sea  level  and  is  surrounded  by  moun- 
tains. Its  dry,  healthful  situation  with  its  mild  and  equable  climate  has  made 
Tucson  a  famous  winter  resort. 

The  winter  climate  is  especially  good;  the  temperature  is  cool  and  strengthen- 
ing but  not  severe,  the  lowest  temperature  recorded  during  the  average  year 
being  about  20  above  zero,  Fahrenheit.  But  little  rain  falls  during  the  winter: 
fogs  are  unknown:  cloudy  days  are  rare,  the  percentage  of  sunshine  throughout 
the  winter  being  greater  than  that  recorded  at  any  other  place  in  the  united 
States.  Owing  to  the  extreme  dryness  of  the  air,  the  highest  temperatures  known 
are  less  oppressive  to  the  senses  and  less  dangerous  to  the  health  than  the  summer 
heat  of  the  Upper  Mississippi  Valley  States.  The  total  amount  of  rainfall  averages 
less  than  12  inches. 

SITE. 

The  university  is  situated  upon  high  ground  about  a  mile  from  the  busineas 
center  of  the  city,  with  which  it  is  connected  by  a  street-car  line.  -On  every  aide 
it  commands  a  view  of  mountain  scenery  of  remarkable  extent  and  srandeor. 

Digitized  by  OOOvflC 


REPOKT    OF   THE    GOVERNOR   OF    ARFZONA.  121 

The  location  can  not  be  sorpassed  for  healthfnlness.  The  water  sapply  of  the 
nniver^'ty  is  drawn  from  a  well  on  the  premises  100  feet  deep  and  is  of  unusually 
good  quality. 

BUILDINGS.  , 

The  main  building  is  200  by  105  feet,  two  stories  in  height,  the  first  story  of 
gray  stone,  the  second  of  red  brick,  and  is  completely  surrounded  by  a  wide  two- 
story  veranda.  The  building  contains  the  offices,  recitation  rooms,  laboratories 
and  apparatus  rooms  of  the  various  departments,  an  assembly  room,  the  libraries 
of  the  university  and  experiment  station,  and  the  Territorial  museum.  Adjoin- 
ing the  main  building  is  the  mining  annex,  80  by  60  feet,  equipped  with  metal- 
Ifurgical  machinery. 

Three  brick  houses  two  stories  in  height  are  occupied  as  homes  by  the  president 
and  instructors. 

A  dormitory  two  stories  in  height,  built  of  gray  stone  of  fine  quality,  originally 
provided  as  a  home  for  male  students,  has  been  refitted  for  the  use  of  young 
women.  It  contains  a  students'  dining  room,  kitchen  connec*.ted  therewith, 
sixteen  rooms  each  large  enough  to  accommodate  two  students,  and  a  reception 
room. 

A  fine  brick  dormitory  containing  forty  rooms,  with  bath  and  toilet  rooms,  has 
been  recently  built  for  the  use  of  mail  students  and  teachers. 

A  substantial  brick  building  contains  a  suite  of  rooms  for  the  use  of  the  com- 
mercial assaying  department,  the  rooms  being  furnished  with  a  large  melting 
furnace  with  necessary  mufile  furnaces  and  other  accessories. 

Joined  in  continuous  structure  with  the  assaying  building  are  the  shops  of  the 
manual-training  department,  occupying  an  area  80  by  95  feet,  containing  a  room 
for  mechanical  and  free-hand  drawing,  and  the  machinery  and  appliances  for  the 
working  of  wood  and  iron. 

Other  buildings  are  the  boiler  house,  which  also  contains  the  wells  and  pumps 
whereby  the  water  supply  for  irrigation  and  general  purposes  is  obtained;  the  new 
greenhouse,  80  by  21  feet:  the  old  greenhouse,  used  as  a  propagating  house;  the 
cottage  occupied  by  the  classes  in  domestic  science;  and  a  temporary  wooden 
building  nsea  for  various  purposes. 

The  twenty-first  legislative  assembly  of  Arizona  has  authorized  the  issuing  of  Ter- 
ritorial bonds  to  the  amount  of  $25,000  for  the  purpose  of  constructing  new  build- 
ings. It  is  expected  that  the  erection  of  a  library  and  museum  building,  which 
will  also  contain  administrative  offices,  will  be  started  as  soon  as  this  act  of  the 
legislative  assembly  shall  be  approved  by  Congress. 

LIBRARY. 

The  library,  containing  6,000  bound  volumes  and  10,000  pamphlets,  is  open  to  the 
nse  of  all  students.  The  books  are  new  and  standard.  A  valuable  feature  of  the 
library  is  the  collection  of  complete  sets  of  scientific  and  literary  periodicals,  which 
are  of  si>ecial  service  in  research  work. 

A  complete  title  and  subject  card  catalogue  is  maintained. 

The  reading  room  is  furnished  with  about  seventy  scientific,  literary,  and  gen- 
eral periodicals,  besides  the  weekly  Territorial  newspapers. 

MUSEUM. 

The  seventeenth  legislative  assembly  of  Arizona  passed  an  act  establishing  a 
general  museum  at  the  university.  The  object  of  the  museum  is  to  collect  mate- 
rials of  all  kinds  illustrating  the  resources  and  development  of  Arizona,  and  par- 
ticularly to  preserve  historical  relics,  including  those  i)ertaining  to  the  aboriginal 
inhabitants. 

Donations  of  specimens  and  collections  will  be  received  and  acknowledged  with 
thanks,  but  no  special  provision  has  yet  been  made  by  the  legislature  lor  the  sup- 
port of  this  department  aside  from  a  small  appropriation  for  the  salary  of  a 
curator. 

The  collections  now  displayed  at  the  university  comprise  representative  series 
of  minerals,  ores,  and  rocks  of  Arizona.  Among  these  may  be  particularly  men- 
tioned.  superb  specimens  from  the  mines  of  the  Copper  Queen  at  Bisbee.  There 
are  also  collections  of  typical  rocks  and  minerals  for  comparison,  and  many  speci- 
mens of  ores  from  different  parts  of  the  United  States  and  from  abroad.  Great 
numbers  of  valuable  specimens  are  now  stored  in  trays  preparatory  to  classifica- 
tion and  distribution  in  cases.  It  is  desired  to  make  the  collection  of  ores  and 
minerals  fully  represent  the  great  mineral  resources  of  Arizona. 

The  museum  is  indebted  to  Mr.  Herbert  Brown,  curator,  for  a  largean^/4PA^® 
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collection  of  skins  of  the  birds  of  Arizona,  which  he  has  deposited  in  the  mnaeam, 
as  well  as  for  a  collection  or  ancient  aboriginal  pottery  and  other  relics.  The 
fossil  sknil  and  teeth  of  an  ele^ihant  and  other  fragmentary  remains  of  extinct 
animals  sent  from  Ynma  by  Mr.  Brown  also  deserve  special  mention. 

Historical  records  of  much  valne  are  gradually  accnmnlating  as  a  part  of  thitt 
moseam.  and  an  appeal  is  made  to  old  settlers  and  others  to  bear  this  fact  in  mind 
when  making  disposition  of  articles  beartng  even  remote  relation  to  the  early 
pioneers  and  their  history.  All  records  and  data  of  any  nature  which  can  W 
gleaned  are  worthy  of  preservati  n,  and  we  earnestly  desire  to  have  them  placed 
at  the  university,  where  they  will  always  be  accessible  for  reference. 

The  professors  at  the  university  have  the  immediate  care  of  the  collections  in 
their  respective^  departments. 

The  museum  has  attained  very  considerable  importance  and  value,  and  it  is 
expected  that  it  will  be  safely  honsed  in  a  special  museum  building  in  the  near 
future. 

BIOLOGY. 

The  biological  laboratories  occupy  three  rooms  on  the  second  floor  of  the  sonth 
wing  of  the  main  l)uilding.  The  equipment  is  such  a-t  is  recfuired  for  modem 
instruction  and  research  in  the  biological  sciences  The  library  and  apparatos 
are  well  selecteil  and  adapted  to  the  region  and  the  courses  offered. 

The  CO  lections  iiossessed  by  this  department  form  a  very  important  part  of  its 
equipment.  The  herbarium,  consisting  of  fulty  lO.(K) )  sheets  of  mounted  plants^ 
50  cases  of  insects,  articulate  and  disarticulate  human  skeletons,  plaste  and 
papier  macht^  models  of  the  important  structures  of  the  human  anatomy,  dupli- 
cate material  for  study  and  dissection,  and  the  uninne  flora  and  fauna  of  the 
mountain,  mesa,  and  lowland  collecting  grounds  in  close  proximity  to  the  insti- 
tution, offer  very  attractive  opportunities  for  instruction  and  research. 

CHEMISTRY. 

The  chemical  laboratories  are  two  in  number.  That  used  for  beginners  in  the 
study  of  general  chemistry  and  qualitative  analysis  is  on  the  second  floor  of  the 
main  building,  and  is  equipped  for  the  experimental  and  theoretical  study  of 
chemical  science. 

The  chemical  apparatus  and  collections  are  adequate,  the  equipment  is  good. 
and  the  arrangements  are  fairly  satisfactory  for  this  work. 

The  lalK)ratory  for  quantitative  analysis  is  on  the  first  floor  of  the  main  build- 
ing. It  is  provided  with  analytical  and  bullion  balances  of  the  latest  model,  ani 
i«  e>|uipped  for  the  teaching  of  volumetric  and  gasometric  analysis,  blow-pl(ie 
analysis,  metallurgical  chemistry,  and  wet  and  fire  assaying,  including  apparatus 
for  the  electrolytic  determination  of  metals. 

Both  laboratories,  thoui^h  fairly  adec^uate  for  their  work,  are  overcrowded,  and 
the  time  is  hoped  for  whea  the  institution  will  be  |)os8es8ed  of  a  science  buQding 
suitably  con.structed  for  these  purposes. 

The  lalM)ratory  of  the  e  <periment  station  occupies  three  rooms  on  the  first  floor, 
being  devoted  to  analytical  work  and  chemical  investigations  relating  to  ani- 
cultnre.  Though  not  intended  for  the  use  of  students,  it  i-*  of  incidental  value 
to  the  institution  through  the  investigations  which  are  here  conducted. 

PHYSICS. 

Three  rooms  on  the  first  floor  of  the  main  building  are  set  apart  for  the  teaching 
of  physics.  The  facilities  for  experimental  demonstration  of  all  imi>ortant  phe- 
nomena are  very  complete.  The  lecture  room  is  fitted  with  shutters  so  that  it  can 
be  dari^ened.  A  beam  of  sunlight  directed  by  a  fine  cloc  c  heliostat  oatside  may 
be  thrown  steadilv  across  the  le  ture  table  for  experiments  on  light,  or  used  in 
connection  with  the  solar  lantern  for  a  variety  of  other  wok.  Ad,ac^nt  to  the 
lecture  room  ar^^  the  laboratory  and  apparatus  room.  Both  lecture  room  and 
laboratory  are  supplied  with  water  and  gas. 

ENGINEERING. 

In  a  partly  developed  Territory  like  our  own  the  engineer  is  called  upon  for  the 
solution  of  a  great  variety  of  problems  in  the  various  lines  of  ( ivil,  hydraulic, 
mechanical,  and  mining  engineering,  and  in  many  difficult  situaticHis  he  must 
depend  upon  his  knowledge  and  inventive  ingenuity  to  supplement  a  meager 
equipment.  To  prepare  the  engineering  student  for  such  experiences  the  appa- 
ratus in  this  department  has  been  chosen  with  a  view  to  giving  him  the  gnibOB^ 
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familiarity  with  the  theory,  constmction,  and  use  of  those  iiiBtniinents  and 
machinee  which  observation  has  shown  to  be  of  nniversal  adoption  in  practical 
engineering  work.  Already  liberal,  it  is  constantly  being  enlarged.  It  embraces 
surveyors*  and  engineers'  chains;  standard  field  and  pocket  tapes;  plain  and  solar 
compasses  and  transits;  mining  transits;  engineers'  levels;  stodia,  level,  and 
transit  rods;  aneroid  barometers;  odometer;  automatic  water-registers;  hook- 

n^;  three  forms  of  cnrrent-meter;  stop  watch;  meteorological  instruments; 
tiDg  instraments;  mechanical  calculators;  bine-print  apparatus;  a  ^•mctl 
astronomical  tele^'cope  with  equatorial  mountings  and  accessories;  celestial 
sphere;  a  75-li^ht  Mather  dynamo;  a  Westinghouse  high-speed  engine;  pumps, 
steam  gauges,  mdicator,  and  calorimeters. 

AGRICULTUEE  AND  HORTICULTURE. 

Because  of  the  situation  of  the  Territorial  university,  the  educational  ^ork  in 
agrictdture  and  horticulture  has  taken  peculiar  form,  being  largely  conducted  on 
the  correspondence  plan,  particularly  through  the  "Timely  Hints  for  Farmers" 
issued  under  the  auspices  of  the  experiment  station,  but  of  distinct  educational 
value.  Three  thousand  farmers  of  the  Territory  are  reached  reg^ularly  twice  a 
month  by  timely  publications  on  subjects  of  vital  interest. 

Small  and  well-selected  agricultural  libraries  of  slight  cost  have  been  forwarded 
to  a  considerable  numlier  who  have  expressed  a  willingness  to  receive  them. 

It  is  believed  that  this  method  of  dealing  with  our  situation  will  become  increas- 
ingly useful. 

The  equipment  for  agricultural  instruction  is  good,  consisting  of  an  excellent 
seed  collection,  a  greenhouse  and  gardens  for  experimental  purposes  containing 
many  rare  and  interesting  plants,  and  a  well-selected  agricultural  library. 

MINING  AND  MBTALLURQT. 

Attached  to  the  main  building  is  an  annex  or  mill  containing  machinery  and 
appliances  for  crushing,  sampling,  concentrating,  amalgamating,  leachinp^,  chlo- 
rzding,  cyaniding.  and  for  the  electrical  treatment  of  various  kinds  of  ore  m  large 
or  sniall  lots.    Power  is  furnished  by  a  35-horsepower  engine. 

The  mill  building  has  a  storage  capacity  for  ore  of  50  to  100  tons.  A  7-inch  by 
tO-mcYi  Blake  crusher  is  us^  for  coarse  cruhhing.  and  a  Dodge  crusher  for  finer 
work.  Beneat  h  the  Blake  crusher  is  a  set  of  14-inch  by  20-inch  Cornish  rolls  from 
which  the  ore  passes  by  a  conveyor  to  the  main  elevator,  which  carries  it  up  35  feet 
to  ttte  top  of  the  miU.  By  means  of  slides  and  chutes  the  crushed  ore  may  be 
sent  at  will  to  various  machines  to  be  tested  by  different  methods.  For  concen- 
tration there  are  provided  revolving  sizing  screens  giving  facilities  for  preparing 
SIX  sizes,  besides  hydraulic  separators  for  classifying  uimes  into  three  grades. 
The  coarser  sizes  may  be  worked  upon  full-sized  jigging  machines  of  the  Hartz 
pattern,  the  finer  sizes  being  jig&:ed  upon  bottom  discharge  machines,  and  the 
s/ime  -worked  upon  a  doable  Rittinger  percussion  table,  or  otherwise,  as  desired. 
Amalgpamation  tests  may  be  made  upon  a  working  scale  by  different  methods, 
inclndiDg  p'atos  and  riffles,  pans  and  settlers,  etc.  A  5-stamp  gold  mill,  with  sil- 
vered plates  and  aprons  of  the  latest  and  most  approved  construction,  by  Fraser 
fe  Chalmers,  of  Chicago,  permits  the  working  of  free-milling  gold  ores  by  the 
[isnai  methods  and  on  a  large  scale.  Several  lots  of  ore  have  been  successfully 
i7orkecl  and  returns  made  in  gold  bullion.  In  addition  to  the  5-stamp  mill,  a 
mailer  prospecting  mill  of  3  stamps  has  been  added,  so  as  to  work  small  lots  of 
»re  of  from  100  to  5{J<)  pounds. 

The  assay  laboratory  is  equipped  with  assay  furnaces  for  crucible  work,  for 
corifying  and  cupeling, and  for  retorting  mercuiy  from  amalgam,  besides  all 
leeded  appliances  for  assaying  by  dry  and  wet  methods,  including  electrolysis, 
'he  laboratory  also  has  desks  and  fittings  for  the  chemical  work  required  in  the 
letaUnrgical  and  mineralogical  investigation  and  analysis  of  ores,  mineral  fer- 
ilizers,  and  in  qualitative  tests  of  mineials. 

MANUAL  TRAINING. 

The  manual  training  building,  completed  this  year  largely  through  the  gener- 
lity  ot  the  Copx)er  Queen  Consolidated  Mining  Company,  has  a  total  floor  area  of 
!  do  equare  feet,  divided  as  follows:  Power  room  and  drafting  room,  each  1,200 
nAre  feet;  wood- working  shop,  forge  shop,  and  machine  shop,  each  1,400  square 
e^;  vrash  room  ((00,  model  room  400,  and  store  room  800  square  feet. 
jgaob  shop  provides  woridnir  space  lor  24  students  at  benches  or  forges  and 
[iple  space  for  machines  and  tool  rooms.    The  drafting  room  accommodates  36 
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The  power  room  contains  3  engines,  a  dynamo,  a  blower,  and  an  exhanster. 

The  wood-working  shop  is  enuipped  with  a  fall  assortment  of  band  tods.  4 
wood-tnming  lathes,  a  nniyersal  wood  worker,  a  dimension  sawing  machine,  and 
other  modem  wood-working  appliances. 

The  forge  shop  contains  34  down-draft  forges,  24  anvils,  a  blacksmith  drill  pnss, 
and  all  necessary  small  tools. 

The  machme  shop  contains  2  enflrine  lathes,  a  shaper,  planer,  nniyersal  milling 
machine,  24-inch  drill,  grindstone,  vises,  and  sm^l  tools.  Other  machinery  is 
constantly  being  added. 

The  entire  bnilding  is  well  lighted  and  ventilated  and  the  drafting  room  is 
heated  by  steam. 

RBQISTBATION. 

All  students  are  required  to  regrister  on  registration  day  at  the  beginning  of  ttke 
vear  in  the  president's  office.  A  matriculation  fee  of  $  >  is  required  of  aU  students. 
No  student  will  be  registered  until  the  matriculation  fee  has  been  paid.  After 
reipstration  no  change  in  classes  can  be  node  without  the  consent  of  the  com- 
mittee on  registration. 

RBOORDS. 

The  class  standing  of  aach  student  is  determined  by  the  instmctor  in  charge. 
The  method  of  ascertainmg  the  student*s  record  is  left  to  the  instractor  and  ms 
report  in  all  cases  is  final. 

Reports  of  standing  in  classes  are  sent  each  month  from  the  president's  office  to 
parents  or  guardians.  Those  to  whom  these  reports  are  addressed  are  urgenUy 
reqnested  to  examine  each  with  care  and  to  spur  updelinquent  students  or  com- 
mend those  who  are  diligent,  as  the  case  may  be.  Without  such  hearty  co(^pen- 
tion  good  results  can  not  be  anticipated. 

DISCIPLINE. 

It  is  earnestly  desired  that  stndents  may  be  influenced  to  good  conduct  by  higher 
motives  than  fear  of  punishment  The  sense  of  duty  and  honor,  the  com^esy 
characteristic  of  ladies  and  gentlemen  are  appealed  to  as  the  best  r^nlators  of 
conduct.  It  is  the  policy  of  the  university  to  allow  as  much  lilwrty  as  will  not  he 
abused:  but  good  order  will  be  strictly  maintained,  and  misconduct  punished  by 
adequate  penalties.  Fre:inenting  saloons  or  billiard  rooms,  or  any  conduct  harm- 
ful to  the  moral  standing  of  the  school  will  render  the  student  liable  to  punish- 
ment, and  in  aggravated  cases  to  expulsion.  Any  attempt  on  the  part  of  a  student 
to  present  as  bis  own  the  work  of  another,  or  to  pass  any  test  or  examination  by 
untair  means  is  considered  a  most  serious  offense.  In  case  of  expulsion  a  student 
is  refjuired  by  law  to  surrender  to  the  university  his  cadet  uniform. 

Students  or  classes  desiring  to  make  requests  of  the  faculty  may  do  so:  but  to 
insure  immediate  action  it  is  necessary  for  them  to  file  their  petition  in  the 
president's  office  before  the  hour  of  faculty  meeting,  and  class  petitions  mmt  be 
presented  at  least  two  days  before  the  time  of  meeting. 

VACATIONS  AND  HOLIDAYS. 

I 

A  short  recess  is  taken  at  Christmas  time.  The  long  summer  vacation  be^ms 
about  June  1 ,  and  continues  until  near  the  close  of  September.  The  Thanksgiving 
recess  extends,  from  the  close  of  the  regular  exercises  on  the  Wednesday  before* 
Thanksgiving  to  the  next  Monday  morning. 

All  legal  holidays  are  observed  bv  the  cessation  of  ordinary  university  work. 

Appropriate  exercises  in  which  the  students  will  be  expected  to  join  if  required 
may  be  arranged  by  the  faculty  for  any  legal  holiday. 

Arbor  day  has  been  formally  adopted  by  the  imiversity  regents  as  the  reguls^r 
anniversary  on  which  shall  be  celebrated  the  founding  of  the  institution,  in  ooack- 
nection  with  the  ceremonies  of  tree  planting. 

LIVING  ACCOMMODATIONS. 

Provision  is  made  as  far  as  iK>ssible  for  furnishing  board  and  rooms  to  stoden:^ 
of  both  sexes  upon  the  university  grounds. 

Young  men  have  excellent  quarters  in  South  Hall,  a  new  dormitory  building. 

North  Hall,  the  home  of  the  yonng  ladies,  is  in  charge  of  an  experienced  i 
capable  preceptress,  who  has  constant  supervision  of  those  rooming  there. 
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Booms  contain  a  clothes  press,  and  are  provided  with  single  bedsteads,  table, 
chairs,  mirror,  washbowl,  pitcher,  and  slop  iar.  Students  will  supply  their  own 
lamps,  brooms,  mattresses,  pillows,  sheets,  blankets,  towels,  napkins,  rngs,  and 
snch  other  articles  as  they  may  desire  for  ornamenting  their  rooms.  They  will  care 
for  their  own  rooms  under  the  direction  of  the  instructor  in  charge. 

FEES  AND  EXPENSES. 

Lowest.  Highest. 

— ■ 

Tuition,  free. 

Matricnlation  (paid  bat  once) $6.00  $5.00 

Laboratory  ana  shop  fees,  varying  according  to  conrses.per  annnm 1.00  25.00 

Books, per  annum 6.00  20.00 

Board,  per  month 15.00  18.00 

Lights  per  room,  per  month .25  1.00 

By  resolution  of  the  board  of  regents  of  the  university  board  is  to  be  paid  in 
advance  at  the  beginning  of  each  month.  Checks,  post-office  or  express  money 
orders  should  be  made  payable  to  the  president.  No  reduction  will  be  made  for 
absence  for  a  period  of  less  than  one  week. 

Text-books  required  are  obtained  directly  from  the  publishers  through  a  book 
association  managed  on  the  cooperative  plan  under  the  direction  of  the  faculty. 

Members  of  the  battalion  will  be  required  to  provide  themselves  with  the  pre- 
scribed uniform,  which  may  be  obtained  at  the  university.  The  cost  of  uniform, 
including  transportation  charges,  has  been  $16. 2o.  This  uniform  haH  shown  bet- 
ter wearing  qualities  than  a  civilian  suit  of  e^ual  cost,  and  parents  are  urged  to 
consider  the  matter  of  uniform  when  supplying  their  sons  with  clothing  for  the 
approaching  school  year.  It  may  be  worn  on  all  occasions,  and  thus  will  remove 
the  necessity  for  the  usual  expenditures  for  outer  clothing  other  than  overcoats. 

Provision  has  been  made,  to  a  limited  extent,  for  the  self-support  of  students. 

RAILROAD  RATES. 

The  Southern  Pacific,  the  Maricopa,  Phoenix  and  Salt  River  Valley,  the  Santa 
Fe,  Preecott  and  Phoenix,  and  the  Gila  Valley,  Globe  and  Northern  railways  have 
all  generously  allowed  students  in  attendance  upon  the  university  half  rates  when 
journeying  to  and  from  their  homes.  In  the  case  of  students  coming  to  the  uni- 
versity these  half  rates  may  be  secured  by  notifying  the  president  of  the  univer- 
sity a  sufficient  length  of  time  in  advance  to  enable  him  to  secure  the  permits  from 
the  proper  authorities.  Students  at  the  university  may  secure  transportation  to 
their  homes  and  return  at  any  time  by  making  application  at  the  office  of  the 
president  of  the  university. 

LITERARY  SOCIETY. 

The  Philomathean  Society,  an  organization  open  to  all  students,  holds  its  meet- 
ings in  the  assembly  room  of  the  university.  Its  work  embraces  general  literary 
exercises  and  parliamentary  usage  and  is  a  valuable  adjunct  to  the  regular  col- 
lege course. 

ATHLETICS. 

Encooragement  is  given  to  athletics,  and  athletic  organizations  are  under  the 
tnimediate  care  of  a  committee  of  the  faculty.  Membership  in  these  organi- 
zations is  subject  to  forfeiture  for  failure  in  regular  school  work. 

REQUIREMENTS   FOR  ADMISSION. 

Applicants  for  admission  to  any  department  of  the  university  will  be  required 
to  furnish  satisfactory  evidence  of  good  moral  character,  and  of  honorable  dis- 
niisaal  from  the  schools  with  which  they  were  last  connected. 

Banning  with  September,  1903,  for  admission  to  the  freshman  class,  appli- 
cants must  be  at  least  16  years  of  age  and  must  pass  satisfactory  examinations 
in  subjects  sufficient  to  give  15  credits,  as  described  below.  Until  1903, 13  credits 
will  be  accepted.  One  study  pursued  satisfactorily  for  one  year,  one  period  a 
day,  as  ordinarily  taught  in  high  schools,  entitles  a  student  to  1  credit. 

For  admission  to  the  course  leading  to  the  degree  of  bachelor  of  philosophy  the 
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Bub.iects  npon  which  examinations  must  be  passed,  and  the  credits  assign^ 

each,  are: 

Crodlta.  Credik 

French  or  German 2 

Science .  1 

Elective  .-- 2 


English 3 

Mathematics 3 

Oeneral  history  and  civics. 1 

Latin 3 


For  admission  to  the  coarse  leading  to  the  degree  of  bachelor  of  science  the  sub- 
jects npon  which  examinations  moat  be  passed,  and  the  credit  assigned  each,  aie: 


Credits. 

English 8 

Mathematics 3 

Gteneral  history  and  civics 1 


Credits. 

French  or  German 2 

Science > 3 

Elective _ 8 


The  scope  of  work  required  in  theee  varions  subjects  is  as  foUows: 

Engluth.^A  competent  knowledge  of  the  elements  of  English  grammar,  compo- 
sition, the  elements  of  rhetoric  and  the  following  English  classics  or  acceptable 
equivalents:  Longfellow's  Evangeline,  Irving's  Sketch  Book,  Scott's  Ivanhoeand  j 
Ladv  of  the  Lake,  Webster's  First  Bunker  Hill  Monument  Oration,  Lowell's  Viaon 
of  Sir  Launfal,  Whittier's  Snow- Bound,  the  Sir  Roger  de  Coverley  Papers  in  The 
Spectator,  Shakespeare's  Julius  Osesar  and  Merchant  of  Venice.  Macanlays 
Warren  Hastings,  G^rge  Eliot's  Silas  Mamer,  Syle  s  From  Milton  to  Tennyson 
(ten  poems). 

In  1903  the  requirements  for  admission  will  be  the  same  as  above  for  grammar, 
compoeition,  and  the  elements  of  rhetoric  with  the  following  English  classics:  The 
S  r  Roger  de  Coverley  Papers  in  The  Spectator,  (Goldsmith's  Vicar  of  Wakefield. 
Tennj-son's  Princess,  Scott's  Ivanhoe.  George  Eliot "s  Silas  Mamer,  Coleridjje's 
Rime  of  the  Ancient  Mariner,  Shakespeare's  Merchant  of  Venice  and  Julius  Caesar, 
Carlyle's  Elssay  on  Bums,  Lowell's  Vision  of  Sir  Lannfal,  Macaulay's  Essays  on 
Milton  and  Addison. 

Jl/a//iema/tc«.— Arithmetic  as  covered  in  White's  Advanced  Arithmetic  to  the 
appendix,  but  these  subjects  will  be  omitted  in  the  entrance  examinations:  longi* 
tmle  and  time,  present  worth,  stock  investments,  exchange,  equation  of  payments, 
compound  pro^rtion,  partnership  and  cube  root.  Algebra,  throngh  qnadratic 
equations,  as  given  in  Wells's  Essentials  of  Algebra,  or  Went  worth  s  New  School 
Algebra.    Plane  geometry  as  treated  in  the  latest  editions  of  Wentworth  or  Wells. 

General  history  and  civics.— As  much  as  is  included  in  Adams  s  European  His- 
tory and  Fiske*s  Civil  Gk>vemment  in  the  United  States  or  text-books  cohering 
equivalent  ground. 

Latin,^ — As  covered  by  Collar's  First  Latin  Book  and  Viri  Roma?,  together  with 
Allen  and  Greenough'a  Grammar  and  texts:  sight  reading;  Caesar,  four  books: 
Cicero,  four  orations;  Vergil,  six  books;  sight  reading  from  Nepoe,  Cicero,  md 
Gellius;  Daniell's  or  Bennett's  Prose  Composition. 

French,^ — As  covered  by  Whitney's  French  Grammar,  Pa.ts  I  and  II;  composi- 
tion;  Super's  French  Reader;   Hal^vy,  L*Abbe  Constantin;  Sand,  Le  Mare  dn 
Diable;  Jean  de  la  Brete,  Mon  Oncle  et  Mon  Cure;  and  at  least  400  pages  from  five  ^ 
different  authors. 

German,^ — As  covered  by  Whitney's  German  Grammar;  com^xisition;  Heaths 
fir8^year  texts;  together  with  Riehl,  Der  Fluch  der  Schunheit;  Schiller,  Mane 
Stuart  and  Jung^frau  von  Orleans;  Goethe,  Hermann  und  Dorothea,  Iphigenis; 
Lessing,  Minna  von  Bamhelm. 

Science.— Under  this  head  may  be  offered  the  required  number  of  credits  in  the 
following  subjects:  Physical  j?eography,  physiology,  botany,  chemistry,  physics. 
At  least  half  the  preparation  in  science  should  consist  of  laboratory  work.  Note- 
books  covering  such  laboratory  work  as  has  been  performed  by  the  student  should 
be  presented  for  examination. 

Electitie, — The  remaining  credits  required  may  be  made  up  from  additional  sub- 
jects ordinarily  taught  in  high  schools. 

Students  from  other  institutions  of  equivalent  rank  may  be  admitted  to  the  higher 
classes  upon  the  presentation  of  properly  autheutjcated  certificates  showing  to  the 
satisfaction  of  the  faculty  that  they  are  qualified  to  proceed  with  the  desired  wor-- 

Arrangements  have  been  made  with  the  Arizona  Normal  School  at  Tempe 


'  If  any  language  is  offered  it  must  be  to  the  extent  of  2  credits,  since  a  aii^ 
year's  study  of  a  language  is  not  considered  of  samdent  educational  valne  to  be 
entitled  to  credit. 
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whereby  students  from  that  institution  may  have  their  record  transferred  to  the 
books  of  the  university  with  full  credit,  upon  presentation  of  a  certificate  duly 
signed  by  the  principal.  Students  of  this  university  may  also  obtain  the  eijuiva- 
lent  privilege  at  the  normal  school  by  presenting  the  proper  certificate  of  standing, 
signed  by  the  president. 

The  faculty  tlesires  to  establish  such  relations  with  high  schools  and  other  edu- 
cational institutions  as  will  enable  it  to  accept  their  certificates  without  question. 
To  this  end  presiding  officers  are  respectfully  requested  to  correspond  with  the 
president. 

JUNIOR  YEAR. 

Military  science  and  tactics  (4).  Zoology  1 , 2. 

Physical  culture  (4).  Minenuogy  1. 

English  5,  6  (3).  History  5,  6  (3). 

English  7, 8  (2).  ,  History  7,  8  (2). 

Mathematics  5,  6.  Chemistry  8,  4. 

Economics  1,  2  (2).  Metallurgy  1. 

Economics  3,  4  (3).  Drawing  3,  4. 

SENIOR  YEAR. 

Military  science  and  tactics  (4).  Ethics  1. 

Physical  culture  (4).  Metallurgical  chemistry  and  assaying 

English  9,  10  (2).  1,  2. 

English  11, 12  (3).  Steam  engineering  and  prime  movers 

Psychology  1.  1,2. 

Pedagogy  1.  Engineering  construction  and  hydrau- 

History**,  10  (3).  lies  1.2. 

Astronomy  and  geology  1,  2.  Mine  engineering  1. 

Logic  1. 

COURSES  OF  STUDY   AND  DEGREES. 

All  facilities  and  privileges  of  the  university  are  open  to  qualified  persons  of 
either  sex. 

The  university  offers  four-year  courses  of  study  leading  to  the  degrees  of  bach- 
elor of  philosophy  and  bachelor  of  science.  In  each  course  the  work  is  partly 
required  and  partly  elective,  as  shown  by  schedules  later.  Each  student  taking 
full  work  is  retjuired  to  take  lour  hours  of  recitation  work  each  day.  In  labora- 
tory w^ork  from  two  to  two  and  one-half  hours  are  considered  the  equivalent  of 
one  recitation  hour. 

Persons  of  mature  age  and  with  sufficient  preparation  who  are  not  candidates 
for  a  degree  will  in  some  cases  be  admitted  to  regular  classes  as  special  students; 
provided,  however,  that  in  all  such  cases  they  show  to  the  satisfaction  of  the 
instructors  in  charge  that  they  can  take  the  work  with  profit  to  themselves  and 
witboat  detriment  to  the  woric  of  the  regular  class. 

The  faculty  reserves  the  right  to  omit  classes  in  any  course  of  instruction  unless 
a  suitable  nnmber  of  students  register  for  the  course. 

Students  who  have  completed  satisfactorily  the  required  work  and  the  specified 
amount  of  elective  work  as  shown  in  the  accompanying  schedules  will  he  given 
the  d^rees  of  bachelor  of  philosophy  or  bachelor  of  science.  The  special  charac- 
ter of  any  course  of  study  may  be  indicated  by  adding  to  the  degree  the  name  of 
the  department,  as  bachelor  of  science  in  mining,  or  bachelor  of  science  in  chem- 
istry, etc- 

E^h  candidate  for  graduation  is  required  to  present  an  acceptable  thesis 
embodying  the  results  of  a  special  study  of  some  sub  ject  within  the  range  of  the 
course  pursned.  The  subject  of  the  thesis  must  be  submitted  for  the  approval  of 
the  facnlty  not  later  than  the  opening  of  the  second  semester  of  the  senior  year 
and  the  completed  thesis  must  be  presented  not  later  than  three  weeks  before 
commencement  day. 

The  advanced  degrees  of  master  of  science  and  master  of  arts  will  be  conferred 
upon  bachelors,  graduates  from  this  university  or  from  institutions  of  eciuivalent 
grade,  who  have  successfully  pursued  at  the  university  a  course  of  study  marked 
out  by  the  faculty  and  requiring  not  less  than  one  year. 

COURSES  OP  INSTRUCTION. 

The  folloiw^ng  schedule  shows  the  courses  in  which  instruction  is  offered .    The 
courses  ihemnelves  are  explained  later. 
Military  science  and  tactics  or  physical  culture  is  required  daring  the  freshman 

Digitized  by  ^OOQIC  J 


128  REPORT   OF   THE    GOVERNOR   OF    ARIZONA. 

and  sophomore  years  If  for  any  reison  a  student  is  excnsed  from  these  exercises 
an  additional  subject  haying  a  minimam  of  three  recitation  hours  per  week  wiU 
be  required. 

Numbers  within  parentheses  indicate  hours  of  recitation  per  week;  when  no 
number  is  given  five  hours  per  week  is  understood. 

FRESHMAN   YEAR. 

Military  science  and  tactics  (4).  German  i,  2. 

Physical  culture  (4).  Spanish  1.  2. 

English  1 ,  2.  History  1 ,  2. 

Mathematics  1,  2.  Botany  1,  2. 

Latin  1,2.  Drawing  1,2. 

French  1,  2.  Shopwork  and  drawing  1,  2 

Oratory  1,  2  (2).  DeBcriptive  geometry  1,  3. 

SOPHOMORE  TEAR. 

Military  science  and  tactics  (4).  Spanish  3,  4  (4). 

Physical  culture  (4).  Botany  3,  4. 

English  3,  4  (3).  Chemistry  1,  2. 

Mathematics  3,  4.  History  3,  4  (2). 

Latin  3,  4  (4).  Surveying  1,  2; 

French  3,  4  (4).  Physics  1. 

Ghsrman  3,  4  (4).  Shopwork  and  drawing  3,  4. 

Oratory  3,  4  (2). 

ETHNOLOGY  AND  ARCHEOLOGY. 

Remarkable  discoveries  are  continually  being  made  of  wonderful 
prehistoric  ruins  in  Arizona.  Evidences  continue  to  accumulate  of  a 
large  population  and  a  high  grade  of  civilization  of  which  no  authentic 
record  nor  even  accept<?d  tradition  exists.  This  field  of  research,  if 
given  a  thorough  investigation  by  the  Government,  can  not  fail  to  be 
of  great  advantage  to  science.  A  majority  of  the  important  discov- 
eries lately  made  have  been  the  result  of  individual  effort  by  enthu- 
siastic searchers  after  races  that  have  gone  and  traces  of  a  lost 
civilization. 

THE  LABOR  SUPPLY. 

The  labor  supply  is  fairly  up  to  the  demand  as  a  rule,  although  in 
a  number  of  instances  during  the  year  mine  opei'ators  have  foun^ 
difficulty  in  obtaining  a  sufficient  number  of  skilled  miners.  Th< 
mining  districts  are  always  tempting  to  enterprising  prospectors,  anc 
many  miners  are  in  the  habit  of  dividing  their  time  between  employ 
ment  under  othera  and  work  for  themselves.  There  is  no  perceptibl 
excess  of  laborers  in  any  industry,  although,  of  course,  skilled  laborer 
are  always  most  in  demand.  It  may  be  said  with  certainty  that  n 
able-bodied  man  need  be  idle  if  he  is  willing  to  accept  hard  work. 

In  the  lighter  employments,  such  as  clerkships  in  stores  and  officei 
the  supply  in  Arizona,  as  elsewhere,  is  always  equal  to  the  demanc 
At  Phoenbc  and  other  points  it  is  at  times  in  excess  of  the  demand 
This  is  because  such  a  large  number  of  men  come  to  the  Territory  i 
search  of  health  and  are  willing  to  accept  any  work  which  will  yield 
living. 

There  have  been  no  labor  disturbances  of  consequence.  There  wj 
a  strike  of  a  number  of  surface  workmen  at  the  United  Verde  min 
in  Jerome  in  August,  the  demand  being  for  shorter  hours  with  t] 
same  pay;  but  the  strike  was  not  supported  by  the  great  mass  of  tl 
men  employed  in  the  works,  and  it  came  to  an  end  within  a  few  da 
bj'  the  voluntary  return  of  the  men  to  their  former  places.  There  w 
no  violence  of  any  sort. 
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INDIANS.     V 

The  Indians  of  Arizona  are  peaceful  and  industrious  and  are  pro- 
gressing rapidly  in  the  ways  of  civilization.     Warfare  and  depreda- 
tion no  longer  menace  development  and  the  peace  of  communities.    In 
my  judgment  the  time  is  ripe  to  open  for  sale  and  settlement  the  large 
Indian  reservations  within  the  Territory,  with  the  possible  exception 
ol  the  Navajo  Resei'vation,  in  northeastern  Arizona,  where  conditions 
differ  from  those  in  other  localities,  and  where  the  Indians  have  large 
grazing  interests.     The  Pima  or  Gila  River  Reservation,  consisting  of 
agricultural  lands  only,  and  which  with  sufficient  water  for  irrigation 
can  maintain  a  large  population,  should  be  made  available  for  public 
use,  especially  the  acreage  within  the  reservation  in  excess  of  the 
Indian  I'equirements.     When  it  is  desirable  for  the  Indians  to  engage 
in  farming,  land  should  be  allotted  in  severalty,  and  whether  in  lots 
of  40  or  160  acres  the  Indian  individual  or  family  would  be  better, 
happier,  and  become  quicker  civilized  if  owning  and  working  his  own 
farm  or  homestead,  so  to  speak.     And  the  same  is  true  of  the  White 
Mountain  and  San  Carlos  reservations,  larger  in  area  than  some  of 
the  States  of  the  Union,  embracing  good  agricultural  landd  in  the  bot- 
toms along  the  Gila,  San  Carlos,  and  White  rivers,  and  their  tribu- 
taries, also  rich  mineral  and  grazing  lands,  and  many  thousand  square 
miles  of  marketable  pine  and  oak  timber.    All  of  these  valuable  lands 
are  withheld  from  improvement  and  development,  and  are  not  utilized 
in  any  way  for  the  benefit  of  the  Indians,  except  a  small  farming  area 
on  the  bottoms  along  the  rivers. 

The  tribes  occupying  these  reservations  are  not,  like  the  Navajos 
and  Moquis,  pastoral  in  their  customs;  otherwise  these  reservations 
would  maintain  several  hundred  thousand  cattle  and  sheep,  which,  if 
properly  managed,  would  make  the  Indians  practically  self-supporting. 
I  believe  that  a  further  maintenance  of  the  tribal  relations  as  now 
conducted  and  the  retention  of  reservation  agencies,  around  which  the 
Indians  cluster  and  live  in  idleness  upon  rations  issued  by  the  Govern- 
ment, most  seriously  retard  the  civilization  of  the  Indian.  The  great 
expense  of  maintaining  the  present  system  can  also,  in  my  judgment, 
be  greatly  reduced.  If  in  making  farmers  of  the  Indians  after  lands 
have  been  allotted  it  is  found  beneficial  to  aid  them  with  farm  imple- 
ments and  seed  and  reduced  rations  for  a  time  until  they  are  fairly 
started,  it  should  be  done,  and  I  consider  it  entirely  wise  and  proper 
for  the  Government  to  build  reservoirs  for  the  storage  of  water  for 
irrigation  in  suitable  localities,  with  canals  leading  to  the  allotted 
lands ;  and  for  this  purpose  Indian  labor  could  be  very  largely  utilized. 
A  site  for  a  da  i  on  the  Gila  at  San  Carlos  has  been  approved  by 
Government  engineers  and  estimates  have  been  submitted  for  the  con- 
struction of  the  dam.  It  is  stated  that  this  dam  when  built  will  store 
enough  water  to  irrigate  land  sufficient  to  maintain  all  of  the  Pima 
Indians  and  a  very  considerable  acreage  besides  which  could  be  util- 
ized by  white  settlers,  and  that  the  Government  now  expends  enough 
money  annually  to  maintain  these  Indians  in  comparative  idleness 
to  more  than  pay  liberal  interest  upon  the  cost  of  the  dam.  It  would 
therefore  seem  to  be  a  good  business  move  on  the  part  of  the  Govern- 
ment to  make  this  investment. 

But  the  lands  that  are  not  agricultural  on  these  reservations,  min- 
eral, grazing,  and  timber,  are  of  no  use  whatever  to  the  Indians,  and 
if  opened  to  purchase  and  settlement  they  would  support  a  very  con- 
siderable population  and  go  far  in  enriching  the  country. 
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Every  session  of  Congress  bills  are  introduced  to  segregate  a  portion 
of  some  Indian  reservation  where  valuable  mineral  has  been  discov- 
ered, so  that  mining  can  be  engaged  in  or  for  some  other  purpose,  and 
this  kind  of  legislation  has  been  in  most  eases  vigorously  opposed  by 
the  friends  of  the  Indians  through  misapprehension  of  the  facts  and 
from  an  honest  but  mistaken  idea  as  to  the  effect. 

I  can  see  no  possible  benefit  in  withholding  these  large  areas,  capable 
of  producing  great  wealth  and  supporting  manj-  people,  from  being 
developed  and  contributing  to  the  wealth  of  the  country,  especially 
as  they  do  not  benefit  the  Indian  in  the  slightest  degree  in  their  pres- 
ent condition.  It  is  true  that  the  building  of  the  railroad  across  the 
San  Carlos  Reservation  did  more  to  civilize  and  restrain  the  Apaches 
than  any  previous  influence.  They  have  been  given  more  employ- 
ment and  intermingling  with  the  white  people  ha3  benefited  them. 

I  am  informed  by  the  officers  of  the  Santa  Fe  Railroad  that  Indian 
laborcKS  are  better  than  any  other  kind  they  employ  at  section  work. 
If  these  lands  were  thrown  open,  operated,  and  made  productive,  the 
Indians  would  be  given  employment,  and  they  would  be  happier  and 
better.  And  to  assist  in  the  further  ci\ilization  and  education  of 
these  Indians,  the  proceeds  from  the  sale  of  all  lands,  mineral  and 
otherwise,  within  the  limits  of  these  reservations,  could  be  assigned 
by  the  Indian  Bureau.  A  very  large  amount  of  money  can  be  saved 
to  the  Government  in  this  way.  In  the  interests  of  the  Indian,  to 
advance  his  civilization,  for  the  benefit  of  the  country,  and  because 
in  my  judgment  it  is  the  wisest,  best,  and  most  economical  policy  for 
the  Government  to  pursue,  I  earnestly  recommend  that  these  reserva- 
tions be  thrown  open  to  sale  and  settlement  along  the  lines  I  have 
suggested  and  under  such  qualified  legislation  as  will  best  protect 
the  Government  and  insure  to  the  Indians  the  maximum  benefits  to 
be  derived  from  the  disposition  of  the  lands. 

Agent  G.  W.  Hayzlett,  of  the  Navahos,  reports  everything  in  splen- 
did condition  at  his  agency  and  the  Indians  contented  and  prosper- 
ous, which  seems  to  be  their  condition  throughout  the  Territory, 
except  at  the  White  River  Agency.  I  had  occasion  to  visit  that 
agency  during  the  summer,  and  I  know  from  personal  observation 
that  the  Indians  there  are  not  properly  provided  for  and  much  priva- 
tion exists  among  them.  The  agent,  Mr.  Crouse,  is  doing  everything 
in  his  power.  He  is  a  very  competent  agent,  and  the  Indians  like 
him  and  have  confidence  in  him,  but  the  rations  authorized  to  be 
issued  by  the  Government  are  insufficient,  and  many  of  the  Indians 
do  not  have  enough  to  eat.  I  earnestly  recommend  that  their  rations 
be  increased. 

The  Indian  schools  of  the  Territory  are  well  conducted  and  are 
doing  good  work. 

The  following  extract  from  the  report  of  Superintendent  S.  M. 
McCowan,  of  the  Indian  school  at  Phoenix,  is  interesting: 

There  has  been  no  particular  change  in  the  condition  of  the  adult  Indians  living 
on  the  reservations  of  the  Territory  during  the  past  year.  Gradually,  bat  sorely, 
the  entire  Indian  population  is  becoming  civilized.  But  a  very  small  portion  of 
the  Indian  tribes  in  Arizona  receive  any  assistance  from  the  United  States  Gor- 
ernment.    Ninety-fiye  per  cent  of  them  are  independent  and  self -supporting. 

In  my  opinion,  much  of  the  land  now  owned  and  in  possession  of  the  Indians  of 
the  Territory  conld,  with  profit  to  themselves  and  benefit  to  the  more  progressive 
white  race,  he  sold  and  opened  up  to  settlement  and  development.  On  most  of  the 
land  now  included  in  Inman  reservations  will  be  found  splendid  mineral  products, 
which  the  Indians,  by  reason  of  ignorance  and  poverty,  are  unable  to  develop. 
Thus  much  wealth  is  lost  to  the  world  and  no  benefit  of  any  kind  derived  by 
anyone. 
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On  most  of  the  Indian  reservations  sufficient  water  conld  be  developed,  at  a 
comparatively  small  cost,  to  irri^te  more  than  enough  land  to  supply  the  mate- 
rial wants  of  the  Indian  population.  On  the  Apache  Reservation,  in  particular, 
there  are  many  fine  streams  of  water  that  flow  perennially  and  in  such  quantities 
as  would  make  every  individual  Apache  wealthy  if  properly  applied  to  the  land. 
I  desire  to  call  your  attention  particularly  to  the  great  injury  done  to  the  Pimas 
by  reason  of  the  white  man's  preemption  of  all  the  water  running  in  the  Salt 
River  above  their  reservation.  The  Pima  tribe,  as  you  well  know,  have  ever  been 
tolerant  of  the  white  man's  aggressions.  Years  ago,  when  the  Indians  were 
numerous  and  the  white  men  very  few,  pale  faces  could  always  find  a  friendly 
harbor  amon^  the  Pimas.  These  Indians  protected  the  whites  against  the  mur- 
derous assaults  of  the  more  turbulent  and  vicious  Apaches,  and  in  many  ways 
showed  fine  traits  of  character.  As  the  white  population  grew  it  became  more 
aggressive  and  greedy,  until  now  they  have  absorbed  all  the  water  above  the 
Indian  reservation,  leaving  the  Indians  destitute  and  causing  much  poverty  and 
distress. 

It  seems  to  me  that  it  would  be  wise  if  you  would  call  the  attention  of  the 
Department  to  the  present  state  of  affairs  in  a  special  communication.  It  is  not 
my  desire,  in  any  sense  of  the  word,  to  work  a  hiurdship  against  the  white  settlers, 
although  they  are  in  the  wrong  in  this  matter.  But  1  do  think  and  believe  it  to 
be  the  duty  of  the  United  States  Government  to  build  a  reservoir  for  the  conser- 
vation of  the  flood  waters,  which  waters  can  be  carried  to  the  Pima  Reservation 
for  its  use. 

This  would  be  a  matter  of  great  economy  to  the  Gk>vemment.  for  the  reason  that 
with  sufficient  water,  40  acres  is  as  much  land  as  any  family,  white  or  red,  can  well 
cultivate,  and  enough  to  make  more  than  a  good  living.  "By  allotting  land  in  40- 
acre  tracts  to  the  Fima  Indians,  there  would  be  good  land  enough  left  for  allot- 
ments to  the  Papa^o  Indians  also,  and  still  leave  many  acres  which  30uld  be  sold, 
the  proceeds  of  which  sale  could  go  toward  reimbursing  the  Government  for  its 
outlay  in  building  the  reservoir. 

Another  phase  of  this  question  is  more  vital  and  immediate.  If  water  is  not 
provided  for  these  Indians  soon,  they  will  become  paupers  which  the  Gk>vemment 
must  feed  and  care  for  in  every  way  in  order  to  prevent  them  from  swarming  over 
the  country  and  developing  into  vagabonds  and  criminals. 

All  other  Indians  in  die  Territory  through  the  past  year  have  been  peaceful,  and 
there  is  no  news  of  any  importance  to  report. 

EDUCATION  OP  THE  INDIANS. 

The  Indian  Office  during  the  past  fiscal  year  has  been  generous  in  its  appropria- 
tions for  the  education  of  the  Indian  youth.  Some  new  schools  have  been  estab- 
lished, and  many  or  most  of  the  old  ones  repaired  or  improved.  Of  the  new 
schools  the  most  important  are  those  at  Rice  Station,  on  the  San  Carlos  Reserva- 
tion, and  at  Truxton  Canyon,  in  Mohave  County,  established  for  the  benefit  of  the 
Hualai>ai  tribe  of  Indians.  Several  excellent  day  schools  have  been  established  on 
the  Navajo  Reservation  and  on  the  Pima  Reservation.  There  are  now  about 
2,a40  Indian  children  attending  school  in  the  Territory.  This  is  a  most  excellent 
showing,  and  gives  weight  to  our  belief  that  in  a  generation  the  great  majority  of 
our  Indian  population  will  be  assimilated  into  American  ways  and  civilization. 

THE  PHOENIX  INDIAN  SCHOOL. 

Ttda  school  is  ten  years  old  and  held  its  first  commencement  in  April.  Four  pupils 
graduated  from  the  regular  school  course,  and  11  from  the  domestic  science  cuiss 
of  the  industrial  department.  Of  the  4, 1  was  a  Pueblo  from  New  Mexico,  1  an 
Apache  from  Arizona,  and  2  Mission  Indians  from  southern  California.  One,  at 
least,  of  the  4  has  ability  above  the  average  and  ambition  enough  to  become  more 
than  an  ordinary  breadwinner.  Two  of  the  other  3  are  young  x)eople  of  ordinary 
ability  and  should  always  be  decent,  honest,  and  industrious  citizens.  The  fourth 
has  a  bright  brain,  is  keen  of  perception,  amiable,  and  likeable,  but  possesses  a  too 
generons  heritage  of  the  Indolence  peculiar  to  his  tribe  to  quicken  into  a  very 
potent  factor  in  civilized  life.  He  is  of  the  kind  who  must  always  be  bolstered 
and  mnst  always  earn  his  living  among  whites  or  he  will  become  a  degenerate, 
blanket  Indian.  He  has  had  extraordinary  advantages,  too,  in  the  way  of  contact 
with  civilization  and  civilized  environment. 

The  class  graduating  from  the  domestic  science  department  was  an  attractive 
and  charming  one  in  every  particular.  They  were  all  girls  from  16  to  18  years  of 
age,  brifl^ht,  capable,  and  enthusiastic.  The  best  part  of  all  is  found  in  the  deep 
interest  shown  by  them  in  their  work  and  their  genuine  liking  for  cooking  and 
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humble  household  work.  A  little  more  of  literary  training,  constant  practice  in 
domeetic  science  for  a  time,  and  much  earnest  endeavor  on  the  pan  of  those  white 
people  with  whom  these  girls  are  thrown  in  contact  in  order  to  develop  the  moral 
faculties,  and  everyone  of  these  girls  should  become  splendid  factors  in  domestic 
life.  These  girls  are  now  fairly  started  on  the  highway  that  leads  to  the  best 
civilized  life.  They  can  reach  its  pleasant  retreats  oy  their  own  efforts,  aided  by 
others,  and  there  can  be  no  excuse  for  failure. 

The  health  of  the  school  during  the  year  has  been  excellent.  While  all  around 
us  have  rag^  sieges  of  most  of  youths'  epidemics,  including  that  dread  disease, 
smallpox,  our  school  has  escaped  their  dread  visitation.  Thi^  statement  is  rather 
remarkable  in  a  school  of  over  700  p|upils.  This  pleasant  and  comfortable  state 
of  affairs  is  due  tc  the  perfect  climatic  conditions  of  the  Salt  River  Valley,  and  to 
the  school's  excellent  sanitary  condition. 

The  literary  work  of  the  school  has  been  kept  up  to  its  past  high  standard.  The 
corp  of  teachers  has  been  a  very  good  and  satisfactory  one,  and  the  management 
has  been  all  that  could  be  desired.  Pupils  passing  through  the  literary  classes  of 
the  school,  under  its  present  efficient  management,  aided  by  the  present  cori)8  of 
assistants,  can  not  fail  to  evolve  ideas  of  progress  and  nobility ;  can  not  fail  to 
have  planted  in  their  souls  seeds  of  true  manhood  and  true  womanhood  and  the 
desire  and  ambition  to  succeed. 

The  industrial  work  of  the  school  has  been  conducted  in  a  more  satisfactory 
manner  than  ever  before,  but,  owing  to  various  causes,  has  not  yet  reached  the  high- 
est standard.  Some  of  the  branches  in  their  department  have  developed  most  excel- 
lent work.  Elspecially  is  this  true  in  the  branch  of  domestic  science,  household 
work,  and  desig^ning  and  manufacturing  of  garments.  The  sloyd,  ordinary  and 
mechanical  drawing,  modeling,  painting,  etc..  have  been  excellent.  The  highest 
state  of  efficiency  in  any  branch  of  the  industrial  work  has  been  attained  in  the 
sewing  department.  There  are  many  of  our  girls  who  are  excellently  proficient 
in  cutting  and  making  garments  of  all  kinds  for  both  sexes.  A  few  are  extremely 
skOlful  in  fine  needlework.  As  an  example  of  this  proficiency,  we  cite  the  fact 
that  Mrs.  Phoebe  A.  Hearst,  when  shown  the  fancywork  made  in  our  sewing 
department  for  exhibition  at  the  Buffalo  Exposition,  was  so  delighted  that  she 
took  tbe  entire  consignment,  paying  for  one  piece  alone  $100. 

The  school  paper,  The  Native  American,  has  been  conducted  in  a  highly  satis- 
factory manner,  as  has  been  evidenced  by  the  many  letters  received  from  all  over 
the  country,  commending  us  on  its  make-up  in  a  literary  and  typographicsd  sense. 

The  school  has  not  been  enlarged  by  the  addition  of  new  buUdings  during  the 
year,  nor  has  it  been  desirable  to  increase  the  present  capacity.  The  school  has 
grown  so  rapidly  in  the  last  four  years  that  a  pause  was  needed  in  order  to  permit 
of  putting  things  in  order.  While  the  normal  capacity  of  the  school  is  but  600, 
more  than  700  have  been  enrolled  during  the  year.  We  were  enabled  to  carry  this 
large  overdraft  owing  to  the  ^eat  demand  for  pupil  labor.  At  the  present  writ- 
ing nearly  300  pupils  are  enjoying  outing  privileges,  receiving  as  compensation 
from  $8  to  $30  per  month.  That  our  pupils  give  general  satisfaction  is  evidenced 
by  the  ever -increasing  demand — a  demand  that  it  has  been  impossible  to  supply. 

The  important  event  of  the  year  was  the  visit  of  the  President  and  his  party  to 
the  school  on  the  forenoon  of  May  7.  This  visit  was  an  event  long  to  be  remem- 
bered and  earnestly  discussed  by  the  student  body. 

THE  ARIZONA   INDIANS  IN   AGRICULTURE. 

The  Indians  of  Arizona  were  among  the  earliest  agriculturists  on  American  soil. 
With  the  exception  of  the  Apaches,  they  are  all  either  agricultural  or  pastoraL 
The  Pima,  Maricopa,  and  Moqui  Indians,  when  first  visited,  were  plowing,  sow- 
ing, and  irrigating  the  arid  yet  fertile  soil  of  their  settlements.  Hundreds  of 
acres  of  desert  land  have  been  converted  into  fruitful  fields  of  waving  grain  by 
means  of  their  crude  irrigation  systems.  Their  greatest  need  to-day  is  the  system- 
atic and  scientific  development  of  whatever  water  their  reservations  afford,  and 
its  just  and  equal  distribution. 

Until  within  the  last  few  years,  when  the  rainfall  has  been  considerably  below 
the  average,  the  Indians,  with  the  exception  of  the  Apaches,  have  been  practicaUy 
self-supporting.  The  principal  crops  raised  are  com,  wheat,  b^ley,  beans,  melons, 
pumpkins,  and  onions.  Barley  is  often  cut  green  for  hay  and  sold  to  the  white 
cattle  owners  to  be  succeeded  by  com  or  vegetables  as  a  second  crop. 

During  the  last  ten  years  there  has  been  much  suffering  by  reason  of  the  scarcity 
of  water  for  irrigation  purposes.  The  white  settlers  have  in  many  places  con- 
structed reservoirs  and  ditches  in  such  a  way  as  to  lessed  the  water  at  the  disposal 
of  the  red  men.  As  a  result,  the  acreage  and  yield  of  the  various  cereals  is  mate- 
rially less  in  1899  than  in  1889.  as  may  be  seen  from  table  1.  The  figures  for  lb89 
are  taken  from  the  report  of  the  Commissioner  of  Indian  Affaim,  r^r^rT  i o 
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Table  1. — Prod%vction  of  grains  avid  hay  by  the  Indians  in  1899  and  1889, 


Crop. 

1899. 

1889. 

Increase. 

Corn 

Bushels. 

70,836 

66,320 

20,630 

1,037 

Bushels. 

15,388 

102.784 

37,140 

1,090 

Per  cent. 
360.33 

Wheat 

^35.76 

Barley  and  oats ...... ... ..- ........ ... 

44.45 

Hay 

.68 

*  Decrease. 

The  dairy  products  are  comparatively  insignificant.  Of  the  62  milch  cows  on 
tiie  reservations,  21  are  owned  by  white  men.  The  Indians  milk  their  cows  inter- 
mittently and,  with  the  exertion  of  the  Fort  Apache  Reservation,  report  no  sale 
of  milk,  bntter,  or  cheese.  The  Apache  produced  658  pounds  of  butter  in  1899  and 
sold  866  pounds. 

Three  other  reservations  (Gila  River  and  Salt  River,  Colorado  River,  and 
Moqui)  report  milk  produced,  but  no  sales. 

PIMA  AND  MARICOPA. 

The  Pima  and  Maricopa  tribes,  practically  inseparable,  are  located  on  the  Gila 
Bend  and  Gila  River  and  Salt  River  reservations.  Nearly  the  entire  population 
is  dependent  ui>on  the  resources  of  the  Gila  River  Reservation  for  support,  the 
others  being  small  in  area.  The  Pima  have  been  an  agricultural  people  from  time 
immemorial,  and  are  notably  peaceable,  industrious,  and  independent.  During 
the  last  ten  years  they  have  suffered  greatly  from  scarcity  of  water.  As  a  result, 
&ey  have  gradually  fallen  from  a  condition  of  independence  and  prosperity  until 
they  are  practically  on  the  verge  of  starvation,  and  are  largely  dependent  upon 
Oovemment  rations  for  support. 

The  Gila  River  Reservation  contains  abot||b  357,120  acres,  of  which  it  is  esti- 
mated one-half  would  be  cultivable  if  it  had  a  sufficient  water  supply.  The  soil 
is  very  fertile,  but  without  irrigation  is  practically  a  desert.  The  Gila  River  has 
always  been  the  source  of  water  supply,  and  approximately  7,000  Indians  are 
dependent  upon  it  for  their  support.  Before  the  construction  of  the  Florence  dam, 
a  snort  distance  above  the  reservation,  the  river  furnished  an  abundant  supply; 
since  the  diverting  of  the  water  destitution  has  come  to  the  Pima.  The  water 
taken  from  the  river  by  this  canal  is  never  returned  to  it,  so  that  during  certain 
seasons  of  the  year  the  bed  is  almost  dry. 

The  princix)al  crop  is  wheat,  but  com  and  barley  are  raised.  The  Gila  River 
and  Salt  River  reservations,  in  size  only  a  fractional  part  of  a  county,  report  an 
acreage  sowed  to  wheat  during  the  census  year  second  only  to  Apache  County; 
but  the  crop  was  much  lighter  than  that  of  some  counties  having  a  more  reliable 
water  supply.  The  Pima  are  the  only  Indians  to  report  the  raising  of  alfalfa  to 
any  extent.  The  Gila  River  Reservation  excels  in  the  amount  of  acreage  devoted 
to  vegetables,  and  also  in  the  production  of  poultry. 

NAVAHO. 

The  Navaho  Indians  are  a  pastoral  people,  having  tended  flocks  and  herds  from 
earliest  times.  Their  reservation  contains  about  12,029  square  miles,  the  greatest 
part  of  which  is  valueless.  The  land  is  adapted  to  raismg  sheep  and  goats,  and 
some  of  the  wool  is  used  by  the  Indians  to  make  the  famous  Navaho  blankets. 
Cultivation  of  th^  soil  can  be  carried  on  only  in  the  mountain  valleys  and  along 
some  of  the  streams. 

The  flocks  of  the  Navaho  have  suffered  greatly  during  the  last  ten  years  on 
account  of  the  steadily  decreasing  rainfall,  and  the  resulting  scarcity  of  water  and 
vegetation.  The  number  of  sheep  and  goats,  estimated  as  nearly  1,000,000  in 
1890,  ha&  been  constantlv  decreasing  until  now  the  number  scarcely  exceeds 
500,000.  Another  contributing  factor  is  the  drought  that  has  caused  an  almost 
tot^  failure  of  crops;  in  conseciuence,  the  Indians  are  forced  to  slaughter  their 
flocks  to  keep  from  starvation.  In  addition  to  sheep  and  goats,  the  Navaho  raise 
large  herds  of  Indian  ponies.  These  ponies  tramp  out  the  grass  to  a  greater  extent 
than  either  sheep  or  goats  and  are  practically  worthless  except  as  food,  for  which 
th^  are  utilized,  the  Indians  seeming  to  relish  horseflesh  as  much  as  mutton. 

The  only  crop  reported  is  com.  Squashes,  melons,  pumpkins,  and  vegetables 
were  planted,  but  did  not  mature  on  account  of  the  dry  season.    The  crops  raised 
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in  recent  years  have  not  been  sufficient  to  support  over  one-fonrth  of  the  poptila- 
tion.  The  Navabo  own  nearly  one-half  of  all  the  goats  in  Arizona.  The  nomber 
of  fleeces  reported  by  them  is  exceeded  only  by  Apache  County,  but  the  product 
is  much  lighter  and  of  i)oorer  quality. 

The  report  for  this  reservation  includes  only  about  one-half  of  the  Navaho  tribe, 
relating  only  to  the  Indians  on  the  reservation.  The  scarcity  of  vegetation  has 
forced  about  one-half  of  the  tribe  to  wander  over  parts  of  New  Mexico,  Colorado, 
and  Utah,  in  order  to  maintain  their  flocks  and  herds. 

MOQUI. 

The  Moqui,  or  Hopi  J  Indians  are  not  reservation  Indians.  They  live  in  pueblos 
similar  to  those  of  the  Pueblo  Indians  of  New  Mexico.  Their  reservation  em- 
braces an  area  about  55  miles  east  and  west  and  65  miles  north  and  south.  The 
water  supply  is  very  limited,  and  irrigation  is  carried  on  in  the  primitive  Indian 
method.  The  Moqui  are  provident  and  self-supporting.  They  have  been  known 
to  have  a  supply  of  com  and  dried  peaches  on  hand  from  two  to  four  years.  The 
principal  crop  is  com,  of  which  they  raise  nearly  as  much  as  the  other  tribes  of 
the  Territory  combined.  Other  products  are  sweet  com,  squashes,  beans,  and 
melons.  The  majority  of  farms  are  patches  of  from  3  to  20  acres,  a  few  having  as 
high  as  30  acres  under  cultivation.  They  also  possess  large  flocks  of  sheep  and 
goats. 

The  Moqui  are  the  only  Indians  reporting  orchard  products  to  any  extent 
Peach  trees  to  the  number  of  15,541  are  reported  as  owned  by  them,  but  the  130 
bushels  of  fruit  given  as  the  total  crop  is  undoubtedly  too  small.  Most  of  the 
peaches  are  dried  and  stored  away  and  perchance  were  not  reported. 

APACHE. 

The  Apache  are  located  on  the  Fort  Apache  and  San  Carlos  reservations.  By 
nature  they  are  wild,  nomadic,  and  warlike,  and  only  within  recent  years  have 
they  adopted  peaceful  pursuits.  They  are  now  making  a  steady  advance,  especi- 
ally in  agriculture. 

The  principal  products  are  corn^  and  barley,  their  com  crop  having  been  sur- 
passed only  by  that  of  the  Moqui.  The  San  Carlos  Apache  raise  a  larg^  amount 
of  wheat,  while  this  crop  on  the  Fort  Apache  Reservation  is  still  an  experiment 
The  Apache  own  a  considerable  number  of  cattle,  but  as  they  use  them  for  food 
their  herds  do  not  increase  very  rapidly. 

The  Fort  Apache  country  is  well  adapted  to  grazing,  and  when  a  water  supply 
sufficient  to  mature  crops  is  furnished  the  Indians  will  become  self-supporting 
and  prosperous.  At  present  20  per  cent  of  the  Fort  Apache  Indians  ana  33  i>er 
cent  of  those  on  the  San  Carlos  Reservation  require  Government  rations,  while 
continued  drought,  with  poor  irrigation  facilities,  is  increasing  the  percentage. 

COLORADO  RIVER  RESERVATION. 

The  Colorado  River  Reservation,  the  home  of  650  Mohave,^  extends  for  60  miles 
along  the  Colorado  River,  and  contains  about  240,000  acres.  A  portion  is  subject 
to  the  annual  overflow  of  the  Colorado  River,  but  the  larger  part  requires  irriga- 
tion to  raise  any  crop.  It  is  estimated  that  nearly  the  entire  valley  could  be  irri- 
^ted  with  an  inexhaustible  supply  of  water  at  a  nominal  expense.  The  land  thus 
irriffated  could  support  nearly  all  the  Indians  of  Arizona. 

Tne  resources  of  the  reservation  are  very  great.  The  soil  is  as  fertile  as  any  in 
Arizona,  and  crops  will  grow  the  year  around.  All  fruit  trees  indigenous  to  south- 
ern California  thrive  here. 

Wheat  is  the  most  successful  crop  of  the  Mohave,  but  barley  and  corn  do  well. 
The  vegetables  usually  ^own  are  beans,  melons,  and  pumpkins.  A  centrifugal 
pump  recently  installed  irrigates  about  500  acres. 

PAPAGO. 

The  Papago,  or  San  Xavier  Reservation,  embraces  an  area  of  105  square  miles. 
The  chief  occupation  of  the  Indians  is  agriculture,  in  which  they  are  making 
steady  progress,  although  they  have  experienced  many  drawbacks.  They  are 
industrious  and  economical,  spending  the  money  received  from  their  crops  on 
improved  machinery  and  in  building  new  homes. 


'  The  proper  tribal  name,  according  to  the  Bureau  of  American  Ethnology  and 
the  Indian  Bureau. 
*  Report  of  Commissioner  of  Indian  Affairs.  1900. 
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The  main  products  are  corn,  wheat,  and  barley.  On  account  of  a  disastrous 
frost,  very  little  grain  was  harvested  In  the  census  year,  the  crops  having  been  cut 
green  for  hay. 

WALAPAI  AND  HAVASUPAI. 

The  Walapai  Reservation  contains  730,880  acres,  very  little  of  which  is  suitable 
for  agriculture.'  Water  is  scarce  and  can  be  found  in  few  places.  The  Walapai 
engage  in  i^riculture  on  a  small  scale,  about  100  acres  comprising  their  total  area 
in  crops.  Corn,  beans,  melons,  and  pumpkins  are  cultivated.  Stock  raising  is 
their  principal  pursuit,  the  majority  of  them  herding  for  white  men  near  the  reser- 
vation, instead  of  raising  their  own  animals. 

The  Supai  (or  Havasupai)  are  in  a  more  prosperous  condition  than  their  t^ousins, 
the  Walapai.  Located  as  they  are  at  the  bottom  of  a  canyon,  shut  in  from  the 
outside  world,  with  plenty  of  water  for  irrigation  and  good  soil,  they  have  every 
indncement  to  become  good  farmers.  They  have  about  3o0  acres  in  corn,  beans, 
puupkins,  and  melons.    Orchards  of  peach  trees  are  also  found. 

PUBLIC  BUILDINGS. 

The  public  buildings  of  the  Territory  comprise  the  capitol,  situated 
at  Phoenix;  the  Territorial  University,  at  Tucson;  the  Territorial 
Prison,  at  Yuma;  the  Asylum  for  the  Insane,  at  Phoenix,  and  the 
normal  school  buildings  at  Tempe  and  at  Flagstaff.  A  reform  school 
for  youthful  offenders  was  provided  for  by  the  twenty-first  legislative 
assembly.  The  institution  will  be  at  Benson,  in  Cochise  County,  and 
the  construction  will  begin  early  next  year. 

The  Territorial  capitel  is  generally  conceded  to  be  one  of  the  hand- 
somest buildings  of  the  kind  in  the  country.  The  people  of  the  Ter- 
ritory are  justly  proud  of  it,  and  are  proud  of  the  fact  that  for  a 
moderate  cost — approximately  $130,000 — they  have  a  building  which 
in  some  other  communities  might  have  represented  an  expenditure 
very  much  larger.     Not  a  dollar  was  wasted  in  construction. 

The  building  is  184  by  84  feet  in  size,  and  four  stories  high.  The 
first  story  is  of  granite  and  the  superstructure  of  tufa  stone — all 
Arizona  products. 

The  rotunda  is  44  feet  in  diameter,  and  extends  from  the  ground 
floor  through  ^11  the  stories  of  the  building  to  a  height  of  78  feet, 
being  surmounted  by  a  dome  which  is  crowned  by  a  statute  of  Liberty 
16  feet  in  height. 

The  dimensions  of  the  halls  provided  for  the  legislative  bodies  are 
38  by  36  feet,  and  special  attention  has  been  given  to  the  acoustic 
properties  of  these  halls  and  to  their  ventilation.  The  gallery  space 
in  each  hall  has  a  seating  capacity  of  between  200  and  300,  and  in  the 
surrounding  halls  are  the  committee  and  other  rooms  required  for  the 
accommodation  of  the  assembly. 

Spacious  offices  are  also  provided  for  the  governor  and  other  Terri- 
torial officers. 

The  capitol  grounds  comprise  10  acres  lying  1  mile  west  of  the 
business  section  of  Phoenix.  The  design  on  the  east  side  of  the 
grounds  is  geometrical  in  style,  and  very  attractive.  The  lawns  of 
the  west  half  of  the  grounds  have  not  been  completed. 

The  principal  deciduous  trees  with  which  the  grounds  are  orna- 
mented are  the  Arizona  ash,  the  Russian  mulberry,  the  umbrella  tree, 
the  Mexican  chino,  the  eucalyptus,  and  a  few  elms.  Among  the  palms 
are  the  California  fan  and  date  palms,  the  blue  Japanese  fans,  and  a 
large  variety  of  yuccas.  The  shrubs  comprise  specimens  of  Australian, 
Chinese,  Japanese,  European,  and  native  varieties,  and  there  is  a  fine 
collectio**  ot  cacti  and  a  fair  one  of  roses. 

Wheu  tne  work  in  contemplation  has  been  carried  out,  the  capitol 
grounds  will  form  an  admirable  setting  for  the  new  building.  _^,^ 
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The  Territorial  Prison  buildings  are  inclosed  with  a  wall,  the  front 
and  rear  lengths  of  which  are  290  feet,  the  sides  being  321  feet  long. 
This  does  not  include  the  woman's  department  at  the  southwest  corner, 
which  is  about  30  by  30  feet.  The  walls  are  20  feet  high,  8  feet  thick 
at  the  bottom  and  5  feet  at  the  top,  which  is  surmounted  by  a  cement 
cap  and  coping.  A  guardhouse  of  fmme  construction  and  shingle  roof 
is  situated  on  each  comer  of  the  walls,  two  of  the  houses  being  two 
stories  high. 

Inside  of  the  walls  is  the  cell  house,  134  feet  long  by  65  feet,  built  of 
rock  and  iron;  a  building  of  adobe,  167  feet  long  by  34  feet  in  width, 
comprising  the  engine  room,  boiler  room,  tailor  and  shoe  shops,  laundry, 
bath  house,  and  library,  and  the  kitchen  and  dining-room  building  is 
also  of  adobe,  110  by  21  feet.  The  dining  room  is  75  feet  long  and  18 
feet  wide  inside.  A  covered  corridor  connects  this  building  with  the 
east  end  of  the  cell  house  and  with  the  ofBce  of  the  assistant  superin- 
tendent. 

Outside  the  walls  are  the  office  of  the  superintendent,  the  same 
building,  one  story  in  height  and  38  by  38  feet  in  size,  being  also  used 
for  a  storehouse,  and  a  two-storj^  building  for  the  sleeping  accommo- 
dation of  the  guards. 

The  insane  asylum  consists  of  a  main  central  building  of  brick, 
two  wings  of  two  stories,  and  basements.  The  main  building  is  100 
feet  long  and  50  feet  wide.  A  hall  of  12  feet  in  width  runs  the  entire 
length  of  the  building.  On  each  side  of  the-^central  structure  there 
is  a  wing  100  feet  long  and  40  feet  in  width,  separated  from  the  main 
building  by  a  vestibule  16  feet  wide.  The  outbuildings  consist  of  a 
general  dining  room  100  feet  by  40  feet,  with  two  wings  each  16  by 
20  feet.  A  building  containing  the  engines,  boilers,  dynamos,  and 
pumping  plant,  and  the  stables,  carpenter  shop,  blacksmith,  and 
paint  shops  comprise  the  other  buildings  of  importance.  The  orna- 
mental grounds  in  front  of  the  asylum  contain  4  acres  tastefully 
stocked  with  trees,  semitropical  flowera,  plants,  and  palms.  The 
asylum  is  situated  2  miles  east  of  the  business  section  of  Phoenix. 

The  normal  school  building  at  Tempo  is  a  commodious  structure 
136  feet  long,  80  feet  wide,  and  three  stories  high.  The  lower  story 
is  of  brown  sandstone,  and  the  other  two  of  pressed  brick  with  sand- 
stone trimmings.  This  edifice  is  beautiful  in  architectural  design, 
convenient  in  arrangement,  and  substantial  in  construction.  Its 
appointments  embrace  all  the  modern  school  conveniences,  such  as 
cloakrooms,  closets,  recitation  rooms,  study  hall,  assembly'  hall,  labora- 
tories, etc.  Its  fixtures  comprise  a  complete  outfit  of  tables  and  cases 
sufficient  to  accommodate  36  students  working  at  the  same  time,  tablet- 
arm  chairs  to  seat  160  students,  recitation  seats  for  100  students,  tables, 
chairs  to  accommodate  40  students  in  drawing  at  the  same  time,  be- 
sides desks  and  sittings  in  the  normal  department  proper.  In  addition 
to  this,  the  school  of  practice  is  furnished  with  adjustable  seats  and 
desks  and  other  modern  appliances  to  accommodate  pupils  of  the 
several  grades  to  the  number  of  70.  The  assembly  hall  is  seated  with 
400  tablet-arm  opera  chairs,  and  will  accommodate  500  persons  when 
seated  to  its  full  capacity.  All  things  considered  the  building  is  ex- 
cellently equipped  for  the  purposes  of  normal  school  work. 

A  second  normal  school  is  located  at  Flagstaff,  in  Coconino  County, 
and  is  an  important  addition  to  the  educational  system  of  the  Terri- 
tory. It  is  located  on  a  tract  of  130  acres  of  land  previously  acquired 
^  by  the  Territory.  The  building  is  of  stone,  commodious  and  con- 
venient in  its  appointments.  It  is  the  finest  public  building  in  Ari- 
zona so  far  constructed,  except  the  capital.  .    ^^^.^ 
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A  description  of  the  university  will  be  found  under  the  head  of 
Education. 

THE  TERRITORIAL  PRISON.  t 

It  is  shown  in  a  brief  description,  under  the  title  of  public  build- 
ings, that  the  Territorial  prison  is  not  modern  in  material  and  con- 
struction. It  is  not  adapted  to  economical  management.  Under 
proper  conditions  it  should  be  self-supporting,  or  nearly  so;  but 
instead  of  that  it  is  maintained  at  a  large  expense. 

At  an  early  date  it  will  be  necessary  to  replace  it  with  an  institution 
properly  constructed  and  equipped  to  meet  existing  needs. 

In  his  annual  repc^rt  for  the  fiscal  year  ended  June  30,  1901,  the 
superintendent  shows  that  the  total  net  cost  of  maintenance  of  the 
prison  for  the  year  was  $38,072.89.  The  net  cost  for  each  prisoner  for 
the  year  was  $150.48.  The  net  cost  per  day  for  each  prisoner  was  41 
cents — the  lowest  net  cost  for  the  j'ear  that  the  prison  ever  had. 

At  the  close  of  the  year  the  number  of  prisoners  was  265.  The 
average  number  in  confinement  during  the  year  was  253.  The  num- 
ber received  was  135;  the  number  discharged,  126.  Of  these,  73  were 
by  expiration  of  sentence,  20  by  order  of  United  States  court  commis- 
sioner, 13  by  pardon,  11  bj^  parole,  4  by  escape,  3  by  death,  and  2  by 
commutation  of  sentence. 

On  June  30  there  were  124  white  prisoners,  113  Mexicans,  19  Indians, 
6  negroes,  and  3  Chinamen.  But  2  of  the  total  number  were  women. 
The  number  of  prisoners  accredited  to  the  Territory  was  224;  to  the 
United  States,  21. 

Of  those  received  during  the  year,  there  were  56  whites,  55  Mexi- 
cans, 3  negroes,  7  Indians,  and  5  Chinamen. 

The  superintendent  reports  that  throughout  the  year  the  healtli  of 
the  prisoners  was  good.  This  in  a  large  measure  was  due  to  the  saiii- 
tary  conditions  of  the  institution  and  enforced  cleanliness  of  the  con- 
victs. Of  the  3  who  died,  2  were  in  impaired  health  when  they 
entered  the  prison. 

NEW  LEGISLATION. 

In  compliance  with  the  provisions  of  an  act  passed  by  the  twentieth 
legislative  assembly,  the  executive  appointed  a  commission  known  as 
the  Code  Commission,  consisting  of  three  members  of  the  Territorial 
bar,  to  revise  the  statutes  of  the  Territory,  including  the  penal  code. 
The  report  of  this  commission  was  submitted  to  the  twenty-first 
assembly  in  January  last,  and  its  consideration  and  adoption  consti- 
tuted the  most  important  work  of  the  session.  The  revised  laws  have 
just  been  printed,  in  one  volume.  On  account  of  the  great  amount 
of  work  involved  in  the  consideration  of  the  revision,  the  limited 
time  in  which  the  executive  was  required  to  pass  upon  it  before  the 
close  of  the  session,  and  particularly  because  it  was  impossible  to 
disapprove  of  many  objectionable  features  without  subjecting  entire 
chapters  to  a  veto,  it  was  inevitable  that  errore  would  be  included  in 
the  revised  statutes  as  finally  printed.  It  is  hoped  that  such  as  there 
are  will  prove  to  be  unimportant,  but  undoubtedly  the  next  legisla- 
ture will  find  occasion  to  review  and  correct  mistakes  in  a  num^r  of 
instances. 

Aside  from  the  revision  of  the  statutes,  the  most  important  acts  of 
the  twenty- first  legislative  assembly  comprised: 

An  act  authorizing  an  issue   of   Territorial  bonds  in  the  sum  of 
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$30,000,  to  cover  the  expenses  of  a  proper  representation  of  Arizona 
at  the  International  Exposition  at  St.  Louis  in  1903. 

An  act  exempting  from  taxation  for  ten  years  all  railroads  the  con- 
struction of  which  should  begin  within  one  year. 

An  act  authorizing  the  Roosevelt  Rough  Riders'  Association  to 
place  a  tablet  in  the  rotunda  of  the  Territorial  capitol  in  honor  of  the 
troopers  of  the  First  Volunteer  Cavalry  who  fell  in  the  Spanish  war 
(the  preceding  legislature  had  made  appropriation  for  a  suitable  case 
in  which  to  preserve  the  regimental  flag  of  the  Rough  Riders,  the 
same  was  placed  in  the  oflBce  of  the  governor,  and  the  flag  is  one  of 
the  principal  attractions  for  visitors  to  the  capitol). 

The  repeal  of  an  act  of  the  twentieth  legislature  which  required  the 
payment  of  a  poll  tax  before  registration  for  voting. 

An  act  authorizing  the  appointment  of  **  water-storage  commission- 
ers" in  certain  counties. 

An  act  providing  for  the  construction  of  a  reform  school  for  vicious 
youth. 

An  act  authorizing  the  governor  to  organize  a  company  of  Rangers 
consisting  of  a  captain,  a  sergeant,  and  12  privates,  for  the  pur- 
suit and  ari-est  of  criminals  in  the  mountain  fastnesses  and  frontier 
regions  of  the  Territory. 

An  act  making  a  tax  levy  for  repair  of  the  Territorial  prison  at 
Yuma  (passed  over  the  veto  of  the  governor). 

An  act  authorizing  certain  counties  to  appoint  immigration  commis- 
sioners. 

An  act  providing  for  the  dedication  of  the  capitol  building. 

An  act  making  appropriations  for  the  maintenance  of  the  Territo- 
rial government  for  the  biennial  period  ending  with  the  fiscal  vear 
1903. 

THE  NATIONAL  QUAPD. 

I  am  pleased  to  report  that  the  twenty-first  legislature  retrieved  in 
part  the  injury  done  the  National  Guard  of  Arizona  two  years  before 
by  passing  a  new  military  code,  which  had  been  prepared  with  great 
care  by  the  adjutant-general,  assisted  by  officers  of  the  guard. 

This  code  provides  for  ten  companies,  to  be  organized  as  infantry 
or  cavalry,  as  the  commander-in-chief  shall  deem  most  expedient,  a 
regimental  band,  and  a  hospital  corps,  and  signal  corps  each  of  ten 
enlisted  men. 

The  minimum  strength  of  each  company  is  placed  at  30  officers  and 
men,  and  the  band  is  not  to  exceed  33  men. 

Each  company  organized  under  this  act  is  to  i-eceive  the  sum  of 
$30  per  month  from  the  Territory. 

The  adjutant-general  is  paid  the  sum  of  S300  per  annum  for  his 
services. 

Of  the  ten  companies  authorized  by  this  act  eight  are  in  existence  and 
another  is  about  to  be  organized.  The  hospital  and  signal  corps  are 
also  organized,  but  for  want  of  funds  the  band,  which  receives  no 
money  from  the  Territory,  has  not  been  reorganized  since  its  disband- 
ment  in  1899. 

The  military  code  also  provides  that  "the  military  organization  of 
the  University  of  Arizona,  of  the  Territorial  Normal  School,  and  of 
such  other  educational  institutions  within  the  Territory  of  Arizona  as 
may  be  supported  by  National  or  Territorial  funds,  are  hereby  made 
a  part  of  the  National  Guard  of  the  Territory." 

Tlie  governing  board  of  such  institution  has  the  full  power  to  pre- 
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scribe  uniform  and  regulations,  and  a  member  of  the  faculty  shall  be 
commandant  of  cadets,  and  shall  be  so  commissioned  by  the  governor 
with  the  rank  of  captain  or  of  major,  as  the  school  has  one  or  more 
companies  of  cadets.  The  military  drill  and  instraction  shall  con- 
form as  closely  as  practicable  to  the  regulations  and  customs  of  the 
National  Guard  of  Arizona. 

The  Territory  furnishes  the  cadet  companies  with  ammunition  for 
target  practice,  sees  to  its  expenditure  and  under  proper  regulations 
awards  decorations  for  proficiency,  and  annually  inspects  the  company 
as  in  the  National  Guard  proper ;  but  furnishes  no  equipment,  nor  is  any 
money  allowance  made  them  as  companies  of  the  guard.  They  are 
not  liable  to  be  called  into  active  service  except  that  their  services 
may  be  volunteered,  in  which  case  they  shall  be  on  the  same  footing 
as  other  organizations  in  like  service. 

There  is  under  the  provisions  of  this  act  two  companies  of  cadets 
at  the  University  of  Arizona  at  TucSon,  and  one  company  at  the  Terri- 
torial Normal  School  at  Tempo. 

The  military  code  provides  that  the  National  Guard  of  Arizona, 
when  on  duty,  shall  wear  the  uniform  of  and  shall  be  equipped,  drilled, 
and  disciplined  in  the  same  manner  as  the  Army  of  the  United  States. 
The  undress  uniform;  however,  is  all  that  has  been  furnished  them, 
and  for  service  and  utility  it  is  all  that  can  be  desired.  It  is  hoped 
that  all  the  troops  of  the  guard  may  soon  be  furnished  with  the  khaki 
uniforms,  as  the  semitropical  nature  of  our  summer  climate  makes  the 
blue  uniform  rather  too  warm  for  comfort.  Under  orders,  officers, 
except  those  of  the  general  staff,  are  limited  to  the  undress  uniform, 
except  on  social  occasions. 

The  National  Guard  of  Arizona  has  adopted  the  Army  of  the  United 
States  as  its  standard  in  military  matters,  and  though  embarrassed 
by  inadequate  appropriations,  inefficient  equipments,  and  unsuitable 
armories,  yet  there  is  evidenced  everywhere  by  manifest  proficiency 
that  there  is  a  determined  purpose  on  the  part  of  the  organizations  to 
Teach  a  superior  degree  of  excellence. 

STATEHOOD. 

Never  before  were  the  people  of  the  Territory  so  generally  and 
earnestly  aroused  on  the  question  of  statehood.  For  more  than  ten 
years  there  has  been  a  unanimity  of  sentiment  on  the  subject,  and 
during  each  Congress  the  effort  to  obtain  recognition  of  our  rights 
has  been  renewed. 

The  fifteenth  legislature  authorized  a  constitutional  convention, 
which  was  held  and  at  which  there  was  a  full  attendance  of  delegates. 
A  constitution  was  framed  and  later  was  adopted  at  a  popular  elec- 
tion. The  proceedings  cost  the  Territory  some  $30,000.  Bills  for  the 
admission  of  Arizona  passed  the  House  of  Representatives  in  the  Fifty- 
second  and  Fifty-third  Congresses  and  were  favorably  reported  to  the 
Senate;  and  both  the  Senate  and  House  of  Representatives  of  the 
Fifty-fourth  Congress  reported  admission  bills  favorably.  The  press 
and  the  people  have  persisted  in  presenting  reasons  for  admission, 
and  thus  the  agitation  has  gone  on  with  that  perseverance  and  faith 
in  ultimate  success  which  marks  the  citizens  of  Arizona  as  peculiarly 
American. 

It  is  recognized  that  the  prospects  for  success  are  better  now,  and 
it  is  felt  that  the  earnest  work  of  years  should  tell.  It  is  evident  that 
the  people  of  the  East  have  learned  more  about  the  Territory  during 
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the  past  two  years  than  in  all  onr  previons  history,  and  that  they 
have  become  sufficiently  informed  concerning  onr  citizenship,  re- 
sources, and  capabilities  to  assent  to  our  entrance  into  the  Union.  It 
is  contended  that  if  at  any  time  there  were  reasons  of  partisanship  or 
expediency  for  our  exclusion,  those  reasons  no  longer  exist.  And 
always  it  has  been  urged  very  properly  that  under  no  circumstances 
should  partisan  considerations  preven^b  justice,  and  it  is  not  believed 
that  broad-minded  statesmen  will  permit  them  longer  to  have  weight. 
Our  people  consider  that  they  are  justified  in  demanding  admission 
on  every  ground  of  right. 

The  showing  as  to  population,  civilization,  wealth,  education,  Amer- 
icanism, and  resources,  developed  and  undeveloped,  constitute  an 
arjfument  which  is  unanswerable. 

It  should  be  understood  that  the  yoke  of  Territorial  vassalage  does 
not  lie  heaviest  in  the  matter  of  the  form  of  government,  although 
complete  self-government  is  a  right  so  dearly  prized  that  it  alone 
would  furnish  abundant  cause  for  the  request  for  statehood.    The 
disadvantages  of  a  Territorial  form  of  government  touch  the  material 
interests  of  our  people.     Arizona  offei*s  a  profitable  field  for  the  invest- 
ment of  capital  in  a  multiplicity  of  enterprises.     Our  developed  mines 
have  made  the  Territory  famous  the  world  oVer.     Our  undeveloped 
mines  which  await  capital  can  not  be  computed.     The  opportunities 
for  great  profit  and  the  creation  of  vast  wealth  through  the  construc- 
tion of  storage  reservoirs  for  irrigation  are  many.     New  railroads 
which  would  develop  more  extensive  mining  districts  are  needed.    In 
attractive  openings  for  capital  Arizona  is  rich  beyond  measure.    But 
it  is  realized  that  to  enlist  the  cooperation  of  the  financial  world  on  a 
large  scale  we  need  statehood  first  of  all.     For  some  reason  capital  is 
more  or  less  suspicious  of  Territories.     So  far  as  this  Territory  is  con- 
cerned that  suspicion  is  altogether  groundless,  but  it  is  not  easy  to 
convince  the  investing  public  that  there  is  no  basis  for  lack  of  com- 
plete confidence  in  our  stability,  financial  integrity,  and  firm  enforce- 
ment of  the  law.     To  overcome  prevalent  misapprehensions  and  place 
Arizona  in  its  true  light  before  the  world  is  the  ambition  of  our  people. 

I  predict  that  within  five  years  after  the  Territory  is  admitted  into 
the  Union  there  will  be  created  within  the  borders  of  the  new  Stat^ 
more  wealth  than  all  that  is  now  assessed,  and  that  the  population 
will  be  quadrupled. 

In  short,  there  is  every  reason  for  granting  statehood  to  Arizona, 
and  not  one  for  denying  us  the  freedom  to  which  we  are  justly  entitled. 

RECOMMENDATIONS    FOR    CONGRESSIONAL    LEGISLATION  AND    ACTION 
OP  THE  DEPARTMENT  OF  THE  INTERIOR. 

1.  That  Arizona  be  admitted  as  a  State. 

2.  That  all  the  public  lands  within  the  Territory  be  ceded  to  the 
Territory  or  State. 

3.  That  until  the  lands  are  ceded  authoritj^  be  granted  to  the  Ter- 
ritory to  lease  the  grazing  lands. 

4.  That  all  the  lands  within  the  Territory  be  surveyed. 

5.  That  a  Government  assay  office  and  branch  mint  be  established 
in  Arizona. 

f).  That  an  appropriation  be  had  for  artesian-water  exploration 
within  the  Territory,  and  that  such  exploration  be  ordered. 

7.  That  the  Government  proceed  with  the  construction  of  the  pro- 
posed reservoir  dam  near  San  Carlos  on  the  GUa  River. 
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8.  That  a  commission  be  appointed  for  etlinological  and  archaeo- 
logical research  in  the  Territoiy,  and  that  a  suitable  appropriation  be 
made  by  Congress  therefor. 
Respectfully  submitted. 

N.  O.  Murphy,  Governor, 
Hon.  E.  A.  Hitchcock, 

Secretary  of  the  Interior, 


APPENDIX. 
ROSTER  OF  territorial  OFFICIALS. 

EXECUTIVE  DEPARTMENT. 

Governor  (appointed  by  the  President),  Nathan  O.  Murphy,  Phoenix;  private 
secretary  to  the  governor,  and  Spanish  interpreter  and  translator,  Sims  Ely,  Phoe- 
nix; secretary  of  the  Territory  (apppointed  by  the  President),  Isaac T.  Stoddard, 
Phoenix;  assistant  secretary  of  the  Territory  (appointed  by  the  governor),  Wil- 
liam English,  Phoenix:  Territorial  treasurer,  Thomas  W.  Pemberton,  Phoenix; 
Territorial  auditor  alid  bank  comptroller,  George  W.  Vickers,  Phoenix;  attorney- 
general,  Charles  F.  Ainsworth,  Phoenix:  superintendent  of  public  instruction, 
R.  L.  Long,  Phoenix;  adjutant-general,  H.  F.  Robinson,  Phoenix;  board  of  control. 
Governor  N.  O.  Murphy,  chairman;  George  W.  Vickers,  auditor;  Ephraim  J.  Ben- 
nitt,  citizen  member. 

JUDICIARY  DEPARTMENT. 

Supreme  Court  (appointed  by  the  President),  Webster  Street,  chief  justice. 
Phoenix:  George  R.  Davis,  associate  justice,  Tucson;  Fletcher  M.  Doan,  associate 
justice,  Florence:  Richard  E.  Sloan,  associate  justice,  Prescott. 

District  court,  first  judicial  district  (comprising  counties  of  Pima,  Cochise,  and 
Santa  Cruz)'  Judge,  G^eorge  R.  Davis:  clerks,  Clinton  D.  Hoover  for  Pima 
county,  Tucson;  A.  H.  Emanuel  lor  Cochise  County,  Tombstone;  Samuel  F.  Noon 
for  Santa  Cruz  County,  Nogales.  Court  commi^ioners,  William  H.  Culver,  Tuc- 
son; Frank  J.  Duffy,  So^ales:  A.  H.  Emanuel,  Tombstone. 

District  court,  second  judicial  district  (comprising  counties  of  Pinal,  Gila,  and 
Graham):  Judge,  Fletcher  M.  Doan;  clerks,  Daniel  C.  Stevens  for  Pinal  County, 
Florence;  Charles  T.  Martin  for  Gila  County,  Globe;  Frank  Dysart  for  Graham 
County,  Solomonsville. 

District  court,  third  judicial  district  (comprising  counties  of  Maricopa  and 
Yuma):  Judge,  Webster  Street;  clerks,  W.  C.  Foster  for  Maricopa  County, 
Phoenix;  W.  H.  Brimley  for  Yuma  County,  Yuma;  court  commissioners,  C.  W. 
Johnstone,  Phoenix;  W.  H.  Brimley,  Yuma. 

District  court,  fourth  judicial  district  (comprising  counties  of  Yavapai,  Mohave, 
Coconino,  Apache,  and  Navajo) :  Judge,  Richard  E.  Sloan;  clerks.  J.  W.  Watts  for 
Yavapai  County,  Prescott;  L.  O.  Cowen  for  Mohave  County,  Kingman;  C.  M. 

Punston  for  Coconino  County,  Flagstaff:  for  Navajo  CJounty,  flolbrook; 

John  T.  Hogue  for  Apache  County,  St.  Johns. 

BOARD  OF  EQUAUZATION. 

M.  p.  Freeman  for  the  first  judicial  district,  Tucson;  Michael  Ohl  for  the  second 
judicial  district,  Bonita;  George  W.  Vickers  (as  auditor)  for  the  third  judicial 
district.  Phoenix:  R.  N.  Fredericks  for  the  fourth  judicial  district,  Ptescott; 
clerk,  Harvey  J.  Lee,  Phoenix. 

OFFICERS  OF  TERRITORIAL  SCHOOL  SYSTEM. 

Territorial  board  of  education:  Governor  N.  O.  Murphy;  R.  L.  Long,  superin- 
tendent of  public  instruction;  Thomas  W.  Pemberton,  Territorial  treasurer:  and 
the  president  of  the  university  and  the  principals  of  the  normal  schools  at  Tempe 
and  Flagstaff. 

President  Territorial  university,  H.Yale  Adams  (acting),  Tucson. 

Board  of  regents.  Territorial  university:  William  Herring,  chancellor,  Tuc- 
son; J.  A.  Zabriskie.  Tucson;  Herbert  Tenney,  Tucson;  A.  V.  Grossetta.  Tucson; 
R-  L.  Long,  superintendent  of  public  instruction,  Phoenix;  the  governor,  ex  officio. 
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Board  of  education  of  the  Territorial  normal  school  at  Tempe:  R.  L.  Long, 
saperintendent  of  pnblic  instmction,  Phoenix;  S.  M.  McCowan,  Phoenix;  J.  H. 
McClintock,  Phoenix. 

Board  of  education  of  the  Territorial  normal  school  at  Flagstaff:  R.  L.  Lone, 
superintendent  of  pnblic  instruction,  Phoenix;  A.  A.  Dntton,  Flagstaff;  T.  £.  Pol- 
lock, Flagstaff. 

TEBRITORIAl.  PRISON. 

Superintendent,  Herbert  Brown,  Yuma;  assistant  superintendent,  Ira  P.  Smith, 
Yuma;  Secretary,  H.  S.  Laughlin,  Yuma. 

TERRITORIAL  INSANE  ASYLUM. 

Superintendent,  Dr.  W.  H.  Ward,  Phoenix. 

UTE  STOCK  SANITARY  COMMISSION. 

Burt  Dunlap,  Tucson;  Lucius  P.  Connor,  Congress;  Will  H«  Kay,  Phoenix; 
Horace  Harrison,  secretary,  Phoenix. 

TERRITORIAL  VETEBINARUif. 

Dr.  J.C.  Norton,  Phoenix. 

FISH  AND  GAME  COMMISSIONERS. 

T.  S.  Bunch,  Flagstaff;  Eugene  Allison,  Jerome;  W.  L.  Pinney,  Phoenix. 

UNITED  STATES  DISTRICT  ATTORNEY. 

R.  E.  Morrison,  Prescott;  assistant  United  States  district  attorney,  Thomas  D. 
Bennett,  Phoenix. 

UNITED  STATES  MABSHAL. 

Myron  H.  McCord,  Phoenix. 

UNITED  STATES  INTERNAL-REVENUE  COLLECTOR  FOR  ARIZONA  AND  NEW  MEXICO. 

A.  L.  Morrison,  Santa  Fe,  N.  Mex.;  deputy  for  Arizona,  S.  M.  Cullom. 

UNITED  STATES  COLLECTOR  OF  CUSTOMS. 

Frank  L.  Dean,  Nogales. 

UNITED  STATES  LAND  OFFICE,  PRESCOTT. 

Register,  F.  A.  Tritle,  jr.,  Prescott;  receiver,  J.  C.  Martin,  Prescott 

UNITED  STATES  LAND  OFFICE,  TU  SON. 
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Gila  Cowniy.— Supervisors,  J.  G.  Oldfield,  G.  D.  Barclay,  M.  J.  Fuller;  sheriff, 
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head;  recorder,  R.  J.  Williams;  assessor,  J.  H.  Thompson;  probate  judge  and 
ccumtyschool  superintendent,  P.  C.  Robertson;  cierk  of  board  of  supervisors, 
R.  J.  Williams;  surveyor,  W.  S,  Sultan.    County  seat.  Globe. 
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Ounble;  recorder,  Thomas  Smith;  probate  judge  and  county  school  superintend- 
ent. Wm.  A.  Moody;  assessor,  Phu.  C.  Merrill;  clerk  of  board  of  supervisors, 
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Walker;  recorder,  B.  Frank  McFall;  county  school  superintendent,  T.  A.  Fulton; 
asKesor,  C.  W.  Bamett;  probate  judge,  J.  H.  Langston;  clerk  of  board  of  super- 
Tifiors,  Neri  Osbom;  surveyor,  Geo.  K.  Sturdevant.    County  seat.  Phoenix. 

Mohave  Coun^j/. —Supervisors,  M.  Scanlar,  W.  A.  Neal,  J.  H.  Johnson;  sheriff, 
Henry  Lovin;  district  attorney,  Hugh  L.  Dixon;  treasurer,  Thomas  McNeely; 
asMssor,  Henry  Lovin;  probate  judge  and  county  school  superintendent.  J.* A. 
Logan;  derk  of  board  of  supervisors.  John  P.  Feeney.    County  seat,  Kingman. 

Navajo  County. — Supervisors,  L.  E.  Divelbess,  John  K.  Woods,  J.  H.  Willis; 
sheriff,  Frank  P.  SecrisI;;  district  attorney,  W.  H.  Burborge;  treasurer,  F.  M.  Zuck; 
recorder,  A.  F.  McAllister;  assessor,  F.  P.  Secrist;  probate  judge  and  county  school 
superintendent,  B.  F.  Jackson;  clerk  of  board  of  supervisors,  A.  F.  McAllister. 
County  seat,  Holbrook. 

Pima  Cown^y.— Supervisors,  N.  W.  Bernard,  L.  M.  Jacobs,  Andres  Rebeil;  sheriff, 
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man;  recorder,  Charles  A.  Shibell;  county  superintendent,  William  Angus;  asses- 
sor, John  E.  Bog  an;  probate  judge,  S.  W.  Purcell:  clerk  of  board  of  supervisors, 
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recorder,  Thomas  G.  Peyton;  assessor,  F.  A.  Chamber lin:  probate  judge  and  county 
school  superintendent,  L.  C.  Herr;  clerk  of  board  of  supervisors,  A.  T.  Colton. 
County  seat,  Florence. 

Santa  Cruz  County.— Supervisors,  Robert  Williams,  Richard  Farrell,  Emerson 
Gee;  sheriff,  T.  J.  Turner;  district  attorney,  Frank  J.  Duffy;  treasurer,  Geo.  B. 
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Marsh;  recorder,  Maurice  Breen;  assessor,  T.  J.  Turner;  probate  judge  and  co 
school  superintendent,  W.  A.  O'Conner;  clerk  of  board  of  supervisors,  Mai 
Breen;  surveyor,  Charles  E.  Perkins.    County  seat,  Nogalee. 

Yavapai  County, — Supervisors,  J,  R.  Beatson,  G.  H.  Schurman,  D.  E.  Di 
sheriff,  J.  L.  Munds;  district  attorney,  Reese  M.  Ling;  treasurer,  J.  P.  S( 
recorder,  P.  J.  Farley;  countv  school  superintendent,  J.  B,  Jolly;  assessor,  W< 
Willard;  probate  judge,  C.  P.  Hiclcs;  clerk  of  board  of  supervisors,  J.  H.  Robi 
County  seat,  Prescott. 

Yuma  Cot*?i/|^.— Supervisors,  T.  W.  Underbill,  C.  V.  Meeden,  J.  C.  De' 
sheriff,  Qus  Livingston;  district  attorney,  W.  F.  Timmons;  treasurer,  D.  L.  D« 
recorder,  C.  P.  Cronin;  assessor,  Frank  Avila;  probate  judge  and  county  a 
superintendent,  A.  Frank;  clerk  of  board  of  supervisors,  C.  P.  Cronin;  sort 
W.  E.  Marvin.    County  seat,  Yuma. 
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REPORT 

OP  THE 

GOVERNOR    OF   ARIZONA. 


Executive  Department,  Office  of  the  Governor, 

Phoenix,  Ariz.,  SepUviber  10^  190^. 
Sir:  I  have  the  honor  to  submit  this,  my  report  of  the  affairs, 
development,  and  resources  of  the  Territory  of  Arizona,  for  the  year 
ended  June  30,  1902,  in  obedience  to  the  instructions  contained  in 
your  letter  of  July  5,  1902,  received  by  me  July  13,  1982,  viz: 

The  Governor  op  Arizona. 

Sir:  I  have  the  honor  to  request  that  you  will  forward  to  this  Department,  as  soon 
ae  possible,  not  later  than  the  15th  of  September  next,  a  report  of  the  affairs  and  of 
the  progress  and  development  of  the  Territory  of  Arizona,  for  the-  fiscal  year  ended 
June  80,  1902. 

In  order  to  secure  uniformity  in  the  subjects  treated  by  the  governors  of  the  Ter- 
ritories in  their  annual  reports,  I  have  to  request  that  you  will  present  in  your  report, 
information  upon  the  following  topics,  or  so  many  of  them  as  may  be  applicable  to 
the  Territory  of  Arizona: 

Population;  taxable  property;  settlement  of  lands;  commerce  and  the  progress  of 
railroad  enterprises;  agricultural  development;  stock  raising  in  all  its  branches; 
mining;  forests  and  the  production  of  lumber;  education;  labor  supply;  condition 
of  the  Indians  in  the  Territory;  public  buildings;  legislation;  and  undeveloped 
resources. 

In  treating  of  population  comparative  statements  showing  annual  increase  should 
be  given,  together  with  notes  on  the  distribution,  and,  where  practicable,  on  the 
character  and  nationality  of  immigration. 

In  treating  of  taxable  property  a  succinct  statement  of  the  financial  condition  of  the 
Territory  should  be  given  embodying  liabilities  and  resources,  bonded  and  floating 
debt  of  the  Territory,  as  well  as  of  the  several  counties  composing  the  same. 

The  enumeration  of  the  topics  jriven  above  is  not  intendcnl  to  exclude  the  presen- 
tation of  other  subjects  which  may  commend  themselves  to  you  for  embodiment  in 
your  annual  report;  on  the  contrary,  the  fullest  information  is  desired  upon  all 
matters  relating  to  the  progress  or  affecting  the  welfare  of  the  Territory. 

In  this  connection  it  is  proper  to  add  that  heretofore  many  of  the  reports  of  the 
j^vernor&of  the  Territories  have  been  very  voluminous,  owing  to  the  inclusion  therein 
of  photographs  and  exhibite,  doubtless  of  local  importance  but  of  little  interest  to  the 
general  public  whom  the  report  is  destined  to  reach.  In  the  interest,  therefore,  of 
economy,  it  is  desirable  that  the  reports  be  as  brief  as  circumstances  will  permit, 
that  all  unimportant  exhibits  be  omitted,  as  well  as  photographs,  not  intended  to 
show  the  condition  and  industrial  progress  of  the  Temtory. 

It  is  necessary  that  your  report  oe  submitted  within  the  time  above  specified,  in 
order  that  propUer  consideration  may  be  given  to  the  various  and  important  subjects 
requiring  attention  in  the  preparation  of  the  Annual  Report  of  the  Secretary  of  the 
Interior. 

A  compliance  with  this  request  at  an  early  date  is  important. 
Very  respectfully, 

E.  A.  Hitchcock,  Secretary, 

GENERAL  CONDITIONS. 

Arizona,  the  sixth  largest  political  division  of  the  United  States, 
contains  within  its  boundaries  113,000  square  miles  of  area,  or  72,320,000 
acres,  and  from  the  variety  of  its  resources,  the  beauty  of  its  climate, 
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and  the  grandeur  of  its  scenen^  is  one  of  the  most  interesting  and 
attractive  of  all  the  great  subdivisions  of  our  common  country.  The 
infinite  beauty  of  the  mountains,  the  sublimity  of  the  Grand  Canyon  of 
the  Colorado  in  Arizona,  the  beauty  and  extent  of  the  forest  area  are 
all  attractive  to  the  tourist  \vho  visits  this  favored  section,  while  the 
richness  of  the  mines  found  in  every  section  of  the  Territory,  the  value 
and  possibilities  of  the  farming  lands  under  irrigation,  anci  the  great 
strides  that  have  been  made  in  the  cattle  industry,  aided  by  that  kindly 
provision  of  nature  which  prevents  the  necessity  of  feeding  cattle  fur- 
ther than  to  fatten  them  for  market,  brings  to  this  Territory  that  stible 
and  worthy  population,  the  backbone  of  every  countr}' — producers  of 
wealth — the  farmer,  the  miner,  the  cattleman. 

During  the  past  year  the  condition  of  the  Territorv  has  been  one  of 
more  than  average  prosperity,  with  the  exception  that  the  exce^ssive 
drought  has  had  a  depressing  effect  upon  the  cattle  and  agricultural 
industries,  and  lessened  to  some  extent  the  output  in  both,  while  the 
mining  industry  has  made  during  the  year  most  unprecedented  strides, 
the  increased  production  of  the  precious  metals  offsetting  many-fold  the 
depression  in  the  other  industries  of  the  Territory. 

POPITLATION. 

The  increavse  in  permanent  population  has  been  gradual  throughout 
the  year,  while,  owing  to  the  health-giving  climate,  this  Territory  is 
the  Me<?ca  for  many  invalids,  to  whom  a  temporary  sojourn  is 
beneficial. 

By  the  census  of  11H)0  the  total  white  population  of  Arizona  was 
given  as  92,903,  of  which  55,230  were  males  and  37,673  females;  the 
number  of  Indians  was  given  as  26,480;  negroes,  1,848,  of  which  1,3S7 
were  males  and  82  females;  Japanese  numbered  247,  of  which  17  were 
females. 

Of  the  .white  population,  as  given  in  the  census  of  1900,  70,508  are 
native  born,  while  22,395  are  of  foreign  birth;  and  in  all  pix)bability 
of  the  foreign  born  50  per  cent  are  Mexicans,  the  other  bemg  divided 
among  the  nationalities — Swedish,  Irish,  German,  etc. 

The  inhabitants  of  Arizona  are  a  law-abiding,  energetic,  and  pro- 
gressive class,  and,  allowing  for  natural  increase,  the  population  of 
the  Territorv  should  be  estimated  at  about  140,000  for  June  30,  1902. 

Below  will  be  found  a  tabulated  statement  of  the  result  of  the 
various  censuses  taken  in  the  Territory,  with  such  other  information 
as  can  be  given  under  that  head: 

Arizona  was  organized  as  a  TeiTitory  February  24,  1863.  In  1860 
Arizona  constituted  the  county  of  Arizona,  in  the  Territory  of  New 
Mexico,  and  had  a  population  of  6,482.  Table  1  shows  the  |X)puIation 
of  Arizona  at  each  census  from  1870  to  1900,  inclusive,  together  with 
the  increase  by  number  and  per  cent  during  each  decade. 

Table  1. — Population  ofAriionaf  1870  to  1900. 


Increase. 


Census  years.  Population. 


Number.      PercenU 


IWO 122,212            62,592'            HM-* 

1890 59,620             19,180  |             *'i 

;S2 40,440            30,782              318.* 

1«70 9  668: 
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The  population  of  the  Territory  in  1900  is  122,212  as  compared  with 
a  population  in  1890  of  59,620.  This  shows  an  increase  auring  the 
decade  of  62,592,  or  104.9  per  cent.  This  large  increase  is  due  in  part 
to  the  fact  that  there  were  28,469  Indians  and  154  other  persons,  or  a 
total  of  28,623  persons,  on  Indian  reservations,  etc.,  in  Arizona  who 
were  specially  enumemted  in  1890  under  the  provisions  of  the  census 
act,  but  were  not  included  in  the  generalpopulation  of  the  Territory 
at  that  census.  The  population  of  the  Territory  in  1870  was  9,658, 
and  during  the  ten  years  from  1870  to  1880  it  increased  30,782,  or 
318.7  per  cent,  giving  a  population  in  1880  of  40,440.  The  popula- 
tion in  1890,  as  statecTin  tne  report  for  that  census,  was  59,620,'repre- 
senting  an  increase  during  the  decade  of  19,180,  or  47.4  per  cent. 

The  population  of  Arizona  in  1900  is  more  than  twelve  times  as 
large  a»  the  population  given  for  1870,  the  first  census  taken  after  its 
organization  as  a  Territory  in  1863. 

Table  2. — Population  of  Arizona j  by  couniieSf  1860  to  1900. 


Counties. 

1900. 

1890.      1 

1880. 

1870. 

1860. 

The  Territory 

122,212 

69,620  1 

40,440 

9,658 

a6,682 

Apache  f> 

8,452 

9,261 

5,344 

/4,264 

/ 14, 162 

21,352 

3,443 

/8,817 

14,689 

6,884 

4,546 

13,799 

4,145 

8,065 

4,281 
6,988    . 

6,283 

■ 

Cochisec 

•Coconinod 

OU&« 

2,021    . 
6,670   . 
10,986 
1,444  1 

■Graham  g 

Maricopa  « 

6,689 
1,190 

Mohave 

179 

Navajo* 

Pima* , 

12,673  1 
4,261  1 

17,006 
3,044 

5,  Tie 

Pinal  ^ 

Santa  Cruz  J 





Yavapai  d 

8,685 
2,671 

6,013 
8,215 

2,142 
1,621 

Ylinift  r    .    r    r    -    ,    r    ,    .    r    r    r    r .               .    .    - ,    ,    r    . 

San  Carlos  Indian  Reservation  * 

a  Then  the  county  of  Arizona,  in  the  Territory  of  New  Mexico. 
b  Parts  taken  to  form  Graham  in  1881  and  Navajo  in  1896. 
e  Organized  from  part  of  Pima  in  1881. 
rf  Coconino  organized  from  part  of  Yavapai  in  1891. 
,  e  Gila  oiganized  from  parts  of  Maricopa  and  Pinal  in  1881. 
/  Excluove  of  population  of  San  Carlos  Indian  Reservation. 
ff  Organized  from  parts  of  Apache  and  Pima  in  1881. 
h  Organized  from  part  of  Apache  in  1896. 

'  Parts  taken  to  form  Cochise  and  Graham  in  1881  and  Santa  Cruz  in  1899. 
J  Organized  from  part  of  Pima  in  1899. 

fc  In  Gila,  Graham,  and  Navajo  counties,  but  the  population  in  each  county  was  not  separately 
Te  turned. 

Tablb  3. — Increase  in  poptUation  of  Arizona^  by  countieSy  1890  to  1900, 


Counties. 


The  Territory 

Apache 

Cochise 

Coconino 

Gila 

Oraiiam 

Maxieopa 

Moliave 


Coqnties. 


Increase. 


104.9  l|  Navajo. 
Pima... 


Pinal 

Santa  Cruz 

Yavi^pal 

Yuma 

San  Carlos  Indian  Reser- 
vation   


Number.      Per  cent. 

8,717  1 

2,016  ,  16.9 
2,633  1  61.9 
4,646  , 

5.114  68.8 
1,474  1              66.1 

8,065  ' 

The  following  territorial  changes  in  the  counties  of  Arizona  have 
l>een  made  since  1890:  Part  of  Yavapai  taken  to  form  Coconino  in  1891; 
part  of  Apache  taken  to  form  Navajo  in  1895,  and  part  of  Pima  taken 
to  form  Santa  Cruz  in  1899. 
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As  above  stated,  three  counties — namely,  Coconino,  Navajo,  and 
Santa  Cniz — have  been  formed  since  1890.  The  remaining  ten  coun- 
ties all  show  increases  in  population  since  1890,  and  some  oi  them  very 
large  increases.  These  large  increases  are  due  in  certain  cases,  how- 
ever, to  the  exclusion  from  the  general  population  of  the  Territory  in 
1890  of  Indians  and  other  persons  on  Indian  reservations,  etc. 

The  population  of  Arizona  can  not  be  given  by  precincts  for  the 
different  counties  in  1900,  as  it  is  not  separately  returned.  Table  i 
shows  the  population  of  Arizona  by  cities,  towns,  and  Indian  reserva- 
tions, ^  far  as  it  was  separately  returned  at  the  censuses  of  1890  and 
1900. 

Table  4. — Population  of  Arizona ^  by  minor  chil  dirisionSy  1890  and  1900. 


Minor  civil  divisioiis. 


Apache  County  a , 

Fort  Apache  Indian  Reeen'ation  (part  of) .*. 

Total  for  Fort  Apache  Indian  Reservation  in  Apache,  Gila,  and  Navajo 

counties 

Navajo  Indian  Reservation  (part  of) 

Total  for  that  part  of  Navajo  Indian  Reservation  In  Apache,  Coconino,  and 
Navajo  counties,  Arl* 

Cochise  County 

Tombstone,  city 

Coconino  County  b 

FlagstefT.  town 

Hualapai  Indian  Reservation  (part  of) 

Total  for  Hualapai  Indian  Reservation,  in  Coconino  and  Mohave  counties. . 
Navajo  Indian  Reservation  (part  of) 

[For  total  of  that  part  of  Navajo  Indian  Reservation  in  Arizona  see  Apache 
County.] 
Supai  Indian  Reservation  (part  of) 

Total  for  Supai  Indian  Reservation,  in  Coconino  and  Mohave  counties 

Gila  County  <? : 

Globe,  town 

Fort  AMche  Indian  Reservation  (part  of) 

[For  total  see  Apache  County.] 

Graham  County  c' 

Pima,  town 

Solomonville.  city 

Thatcher,  town 

Maricopa  County 

Mesa,  town 

Phoenix,  city 

Wardl 1,588 

Ward  2 1,748 

Wards 1,347 

Ward  4 : 861 

Tempe.  town v 

Gila  Bend  Indian  Reservation 

Gila  Rivei  Indian  Reservation  (part  of) 

Total  for  Gila  River  Indian  Reservation  in  Maricopa  and  Pinal  counties... 

Salt  Ri ver  Indian  Reser\'ation 

Mohave  0>unty 

Chloride,  town 

Hualapai  Indian  Re8er^atlon  (part  of) 

fFor  total  see  Coconino  County.] 
Supai  Indian  Reservation  ( part  of ) 

[For  total  see  Coconino  County.] 

"  Part  taken  to  form  Navalo  County  in  1895. 

ft  Organized  from  part  of  Yavapai  (Jountv  In  1891. 

f  Exclusive  of  part  of  San  Carlos  Indian  Reservation. 


1900. 


1890. 


8.4512 

4.281 

360 

1,786 
5.136 

6,257 

1 

9,251 

1         6,9» 

646 

1.875 

5,344 

i.2n 

14 
685 
709 

220 
236 

90 



.  -. 

4.264 

2,021 

1,495 
720 

SOS 

* 

14,162 

5,^ 

621 
629 
644 

750 
287 
330 

21,352 

10,98S 

722 
5,544 

892 
•  227 
1,454 
2,954 
1.665 

i'isa 

■ 

3,443 

1,444 

466J 
621 

16 
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Table  4. — Population  of  Arizona ^  by  minor  civil  divisions^  1890  and  1900 — Continued. 


Minor  ci>il  divisions. 


1900. 


Navajo  County  a 8. 817 

Winslo  w,  town 1 ,  sas 

Fort  Apache  Indian  Reservation  (part  of) ,  796 

[For  total  see  Apache  County.] 

Moquf  Indian  Reservation 3, 807 

Navajo  Indian  Reservation  (partof) 412 

[For  total  of  that  part  or  Navajo  Indian  Reservation  in  Arizona  see  Apache  , 
County.]  j 

Pima  County  «> 14, 689 

Tucson,  city 

Nomadic  Indians . 

San  Xavler  Indian  Reservation 

Pinal  County I 

Gila  River  Indian  Reservation  (part  of) 

[For  total  see  Maricopa  County.] 
Nomaoic  Indians 

Santa  Cruz  County  c 

NoKales.  town 

Yavapai  Countyrf 13, 799 

Jerome,  town 

Prescott,  city 

Yuma  County 

Yuma,  city 

Colorado  River  Indian  Reservation 

San  Carlos  Indian  Reservations 


1890. 


368 


12,673 


7,631 
565 

5,150 

978 

6,884 

4,251 

1,500 

559 

4,545 

1,761 

1,194 

13,799 

8,685 

2,861 
3,559 

250 
1,759 

4,145 

2,671 

1,402 

t     568 

1,773 

3,065 

' 

a  Organized  from  part  of  Apache  County  in  1895;  exclusive  of  part  of  San  Carlos  Indian  Reservation- 
b  Part  of  Pima  County  taken  to  form  Santa  Cruz  County  in  1899. 
<•  Part  of  Pima  County  taken  to  form  Santa  Cruz  County  in  1899. 
rfpart  taken  to  form  Coconino  County  in  1891. 
« Located  in  Oila,  Graham,  and  Navajo  counties. 

There  are  16  incorporated  cities  and  towns  in  Arizona,  for  which  the  population 
in  1900  is  separately  returned,  and  these  incorporated  places  are  presented  in 
Table  5  in  alphabetical  order,  being  abstracted  from  Table  4,  in  which  they  are  pre- 
sented in  detail  under  the  counties  in  which  they  are  severally  situated. 

Table  5. — Population  of  the  incorporated  cities  and  towns  of  Arizona,  1890  and  1900, 


Cities  and  towns. 


Chloride,  town . 
FlagBtaff.  town. 

Globe,  town 

Jerome,  town  .. 

Mesa,  town 

Nogales.  town . . 
Phoenix,  city  . . 
Pima,  town 


Population. 


1900. 


1890. 


Cities  and  towns. 


Population. 
1900.    I    1890. 


-I  - 


466] Prescott.  city ;  3,569 

1,271  '       963  Solomonville,  city '  629 

1,495  1       803  1  Tempe,town l  892 

2,8611       260  Thatcher,  town |  644 

722  j Tombstone,  city 646 

1,761'    1,194  1  Tucson,  city 7,531 

5,544  1    3,152'  Winslo w,  town 1,805 

521  I       750  Yuma,city ,  1,402 


1,759 

287 


820 
1.875 
5,150 

363 
1,773, 


Of  the  above-named  16  incorporated  places  there  are  only  4  that 
have  a  population  in  1900  of  more  than  2,000,  namely:  Tucson,  city,. 
with  7,531;  Phoenix,  city,  with  5,544;  Prescott,  city,  with.  3,559,  and 
Jerome,  town,  with  2,861  inhabitants. 
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Table  6. — Native  and  foreign  bom  and  white  and  colored  population^  dasti/Ud  by  9ex,  by 

counlieSy  1900, 


Counties, 


Native  bom.     i    Foreign  born. 
Males.   Females.   Males.   Females. 


Arizona 55,898  1 

Apache 4,241 

Cochise 4,078 

Coconino 2,981 

Gila 2,419 

Graham 6,698 

Maricopa 9,397 

Mohave 1,806; 

Navajo 4,631 

Pima 6,470  , 

Hnal 3,592 

SantaCruz 1,290  1 

Yavapai 6,921  ' 

Yuma 1,932  < 

San  Carlos  Indian  Reserva-  I  ' 

tion 1,492 


42,8a5     15,902 


Native  white—      Native  while- 
native  parents,     foreign  parents. 


Males.   Females. '  Males.   Females. 


8,331     26,631 


3,896 

103 

57 

1.183 

2,440 

1,888 

900 

2,409 

1  768 

651 

164 

1.684 

1,693 

622  1 

239 

1,546 

4,482 

2,612  , 

1.370 

3.716 

8.228 

1,770 

1,062 

5,478 

1,225 

328  1 

67 

740 

8,806 

210' 

92 

1.818 

4,801 

2,411  1 

2,007 

1,782 

2,785 

941 

511 

822 

1,097 

1,164 

994 

506 

8,685 

2,683 

610 

4,528 

1,'291 

6M 

258 

908 

1,568 

5  . 

16 

18,199     14,410  11,268 


987 
1,323 

882 

940 
2,905 
4,704 

392 
1,019  I 
1.226 

501 

369 
2,422 

518  j 

11 


25» 

1.410 

565 

518 

1,907 

2,193 

335 

400 

2,388 

882 

768 

2,158 

656 

3 


196 

I.OjO 

308 

329 

1,545 

1,968 

175 

966 

2,290 

7SS 

726 

1,07» 

471 


Counties. 


Arizona 

Apache 

Cochise 

Coconino 

Gila 

Graham 

Maricopa 

Mojave 

Navajo 

Pima 

Pinal 

Santa  Cruz 

Yavapai  

Yuma 

San  Carlos  Indian  Reservation 


Foreign  white.   '  Total  colored.i 


Males.   Females. '  Males.  !  Females. 


NegTo.fe 
Males,  j  Females. 


14,189  I        8,206     16,565        13,463 


1.868  i 


485 


102 

57 

1,733 

898 

4?2 

163 

575 

234 

2,476 

1,368 

1,622 

1,060 

196 

57 

154 

90 

2,115 

1,945 

869 

500 

1,124 

994 

2,165 

598 

583 

262 

3 

2,831  I 
359 
861 
402 
211 

1,874  , 
863 

2,969  ! 

1,596 

1,960 
.')6 
663 
455 

1,475 


2,711 

39 

584 

429 

34 

1,568 

668 

2.513 

1.347 

1,512 

2 

197 

808 

1,561 


1  I 
238 

82  I 

28  I 

88 

116  I 
101 
270  , 

77 
362 

72 
19 


1 
87 
21 
20 
30 
94 
76 
56 
41 
55 

1 
51 

2 


«  Persons  of  negro  descent,  Chinese,  Japanese,  and  Indians. 
b  Includes  all  j)er8ons  of  negro  descent. 


TAXATION  AND  TAXABLE   PROPERTT. 


The  average  rate  of  taxation  in  the  several  counties  in  Arizona  is 
excessively  high  as  compared  with  older  and  wealthier  Common- 
wealths. This  results  from  various  causes;  first,  being  the  added 
expenses  and  responsibility  in  all  new  communities  to  secure  the  con- 
struction and  maintenance  of  Territorial  institutions,  such  as  the  Ter- 
ritorial capitol,  insane  asylum,  Territorial  prison,  reform  school  for 
juvenile  offenders,  University  of  Arizona,  normal  schools,  the  various 
buildings  at  the  several  county  seats,  and  the  separate  and  extensive 
school  buildings  of  the  common  school  system  throughout  the  several 
counties;  second,  from  the  inadeauate  methods  of  listing  and  assess- 
ment of  property,  which  throws  tne  greater  proportion  of  the  burden 
upon  the  small  Holder  and  does  not  secure  proportionate  returns  from 
the  larger  and  more  extensive  holder;  third,  tne  injustice  of  allowing 
that  great  wealth-producing  industry,  mining,  to  escape  on  a  compara- 
tively small  percentage  of  valuation;  and  fourth,  the  impossibility  of 
making  accurate  lists  of  range  cattle  and  horses  for  assessment. 

A  proper  and  just  listing  and  valuation  of  all  property  in  the  Terri- 
tory of  Arizona  would  result  in  lowering  the  tax  rate,  the  securing  of 
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necessary  funds  for  the  proper  maintenance  of  the  Territorial  govern- 
ment without  unjust  burdens  upon  any,  and  ^ve  added  encouragement 
to  the  investment  of  capital  within  the  Territorial  boundaries. 

A  just  and  equitable  listing  and  taxation  of  all  large  producing  and 
valuable  mines  would  work  no  hardship,  as  all  then  would  bear  their 
share  in  securing  revenue  t6  the  Territory  in  which  their  work  pro- 
cesses and  from  which  they  gain  their  large  returns  in  cash  income. 

The  total  taxable  property  of  the  Territory,  as  given  by  the  assess- 
ment lists  of  this  year,  amounts  to  $39,083,177.57. 

The  report  of  the  final  valuations  of  property  in  the  different  coun- 
ties shows  material  gains  over  the  preceding  year's  valuations  in  seven 
counties,  six  showing  losses.  The  following  counties  are  those  which 
have  ^ined  in  taxable  property,  according  to  the  final  valuation  placed 
upon  it  by  the  board  of  equalization  at  tne  meeting  held  August  11, 
1902,  the  amount  gained  following  the  name  of  county:  Coconino, 
$2,3^3,465.76;  Gila,  $259,078.48;  Graham,  $442,039.30;  Maricopa, 
•$58,367;  Pima,  $148,658.13;  Yavapai,  $872,587.57;  Yuma,  $31,727.37. 

Those  counties  showing  losses  are  Apache,  $68,620.66;  Cochise, 
$3,447,922.66:  Mohave,  $23,541.17;  Navajo,  $224,281.04;  Santa  Cruz, 
$110,855.16;  Pinal,  $101,356.72. 

VALUATION  OF  TAXABLE  PROPERTY. 

At  the  August  meeting  of  the  board  of  equalization  the  following 
final  valuations  were  placed  upon  the  taxable  property  of  the  diflFerent 
counties  of  Arizona: 

Final  raluntiojui  of  property  in  each  county  in  Arizona  for  1902. 
APACHE  COUNTY. 

Property.  ,     Number.        Valuation,  j  increased. 

Caltlvated  land acres..'  4,'288       839,143.10  j 

ImprovemenU i 11 ,  259. 50  ' 

rnculthrated  land •. acres..'  20.933  29,266.85! 

Improvements 1 i       10,758.00  ' 

Railroad  land acres..      856,335.61        171.267.12  1 

Town  and  city  lots !  448  17,437.00   

Improvements \ i       43,899.50  | 

Ranee !  1,423  '        14,597.00  I 

Work I  614          17,160.00  i 

Saddle !  459  '         8,608.00  I 

PtalUonn 11               520.00   

]fQl«« 48            1.522.00   

A*w I  148  ,          1,4?2.00  I 

Cattle:                                                                                              ,  I 

Range  and  frtock I  3,776  ,       52,864.00  | 

MIlchcow8 367            7.340.00  i 

Sheep 91,787  I      183,574.00   

<5oaU 6-20            1,240.00  1 

Sirlne '  67  i  201.00                  3.4 

RaHmad.  standard  gauge miles...  M.48        186,200.00  I 

All  other  property ' 122,419.00  


Total 870,747.57  , 


COCHISE  COUNTY. 


Land acres. 

Improvements 

land  gran  ts ac  res . 

PlUented  mines 

Improvements 

Town  and  city  lots 

Improvements 


44.616  ?89,121.60    . 

I  57,543.00  |. 

47,000  I  85,000.00    . 

297  '  169,957.65  i. 

I-  144,501.76  . 

2,531  47,405.00  I. 
I  644,820.00  . 
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Final  valnaliom  of  property  in  each  county  in  Arizona  for  1902 — Continued. 
COCHISE  COUNTY-Continued. 


Property. 


Honten: 

Range . . . 

Work.... 

Saddle... 

Stallions . 
Mules 


Asses  . 

Cattle: 

Range  and  stock  , 

MiU'li  cows , 

Bulls 

Sheep  


Goats . 

Swine 

Railroad,  standard  gauge miles. 

All  other  property 


ToUl . 


Number. 


1,481 

1,043 

1,-256 

12 

133 


47,5f>4 

226 

427 

4,040 

1,137  , 

118  I 

200.35  I 


Valuation,     jncrawed. 


$14,750.00  

31,689.00  

25.420.00  

645.00  

3,535.00  

328.00  

475,  MO.  00  2 

4,637.00   

10.250.00   

8,080.00  10 

2, -274. 00  17 

354.00  9 

,239,405.90   

995.227.96   


4,050,484."; 


COCONINO  COUNTY. 


Land acres..        29,886.24 

Improvements , 

Rail  road  land acres. . '      969, 173. 06 

Land  grants do 146, 021. 58 

Patented  mines 2 

Town  and  city  lots 4,608 

Improvements , 

Horses:  t 

Range 2,406 

Work 677 

Saddle 672 

Stallions 6 

Mul  es 61 

Asses !  190 

Cattle:  . 

Range  and  stock 13,126 

Beef. 24 

Milch  cows 211 

Bulls 45 

Sheep 140,380 

(ioats 700 

Swine 187 

Railroad,  standard  gauge miles. .  135. 66 

All  other  property  ^ 

Total 


187,748.07   . 

31.030.00  '. 

2,423,132-60    . 

38,550.34  ;. 

2,000.00  '. 

163,158.00    - 

319,966,00    . 

24,060.00    . 

27.080.00    . 

16,800.00    .* 

950.00    . 

2.440.00  I. 

1,020.00    . 

I 

135,854.10    . 

480.00  L 

5,802.00    . 

710.00    . 

280,760.00   . 

1.400.00    . 

1.108.00  t. 

296,650.00   .. 

595.776.75   ., 

4,466,475.86  ,.. 


GILA  COUNTY. 


Cultivated  land ....      acren  . 

2,973^ 

$16,880.00  ... 

Improvements 

6  I4.vnn  -  - 

I 'Uncultivated  land,  improvements         .                              .  . 

177  4nf7  on  ' 

Patented  mines 

62, 

143,150.00   ... 

Improvements 

941  <btfi  nn 

Improvements  on  unpatented  mines 

94.390.00  

Town  and  citv  lots 

..     '      3^  .\24  nn  

Horses: 

Range ..           

1,246 

483 

1,060 

11 

73  i 

202 

30,662 
94 

T.'V5 

9,575 

353 

12.460.00   ... 

Work 

12,075.00   ... 

Raddle 

21  000.00   

Stallions 

470.00   ... 

Mules 

1,825.00 
1.010.00   

10.$ 

Asses 

Cattle: 

Range  and  sttK'k 

306,620.00   

Milch  cows 

1,880.00 
1-55  00     ... 

6,S 

Bulls 

Sheep 

310  00   

Goats 

19  160  00   

Swine 

1,059.00   

All  other  propertv 

201,200.00   

Total 

1  ^-joti.  Aon  nn 

..............^      <,     rv^  ,  vw.  WW 
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Final  valtuUions  of  property  in  each  county  in  Arizona  for  190S — Continued. 
GRAHAM  COUNTY. 


Property. 

Number. 

Valuation. 

Per  cent 
increased. 

Uncultivated  land acres. . 

31.060 

$167,495.75 
568,309.50 
300,151.63 
91,088.70 
277.658.42 
125,811.00 
102,451.00 
208,437.50 

12,681.00 
52,216.00 
45,020.00 
830.00 
3, 155. 00 

Improvements 

-Cultivated  land acres. . 

i6,486 

Improvements 

Patented  mines 

187 

Improvements 

Town  and  city  lots 

1,808 

Improvements 

Hones: 

Range 

1,117 

1,810 

1,809 

9 

88 
238 

44,571 

1,012 

38 

4,012 

7,977 

370 

41 
18 

Work 

Saddle '. 

Stallions 

^Mules 

Asses 

2,185.00 

446,125.00 

20,645.00 

1, 115. 00 

Cattle: 

Range  and  stock 

Milcd  cows 



Bulls 

"Sheep 

8,024.00 
15,954.00 
1,110.00 

210,779.00 
64,500.00 
668,088.42 

•Goats 

2 

Swine 

80.4 

Railroad: 

Standard  gauge miles.. 

Narrow  gauge do.... 

All  other  property 

Total 

3,388,775.82 

MARICOPA  COUNTY. 


land 

Improvements  . 

Patented  mines 

Town  and  city  lots  . 

Improvements  . 
Horses: 

Stock 

Work 

Stallions 

Mules 


Cattle: 

Range  and  stock 

Beef. 

Milch  cows 

Bulls 

Sheep 

Goats 

Swine 

Railroad,  standard  gauge. 
All  other  property 


.miles. 


Total  . 


282,323 


12 
14,897 


1,802 
2,807 

24 
284 

10 

16,121 

468 

4,104 

240 

11,770 

1.245 

2,026 

97.09 


356,448.00  |. 
463,182.45  ,. 
3,000.00  . 
472,272.00  '. 
525,410.00  |. 


18,200.00 
70,175.00 
2,120.00 
6,850.00 
855.00 

161.210.00 
7,435.00 

102,600.00 

6,000.00 

23,540.00 

2,490.00 

6,065.00 

638,827.55 

784,770.00 


9,636,450.00 


37 


MOHAVE  COUNTY. 


.acres.. 


Land 

Improvements 

Railroad  land acres. 

Patented  mines 

Improvements 

Improvements  on  unpatented  mines 

Town  and  city  lots 

Improvements 

Horses: 

Range 

Work 

Saddle 

Stallions 

Moles 


Cattle: 

Ranare  and  stock  . 

Mflcn  cows 

Bulls 


1,076 


42,445 
123 


765 


573 

242 

614 

2 

9 

10,891 
108 

6  I 


SI.  780. 00 

2,925.00 

8,489.00 

105,506.60 

71,340.00 

53,000.00 

40,877.70 

86,280.00 

11,460.00 

12,100.00 

21,490.00 

100.00 

316.00 

170.00  I 

108,910.00 
2,160.00 
150.00  I 
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REPORT    OF   THE   GOVERNOR   OF   ARIZONA. 


F^nal  valuations  of  property  in  each  county  in  Arizona  for  1909 — Ck>ntinaed. 
MOHAVE  COUNTY-<}ontinued. 


Property. 


I 
Number.     I  Valuation. 


Percent 
increased. 


Sheep  

6oat§ 

Swine 

Railroad,  standard  gauge miles. . 

All  other  property 


215 

2,600 

54 

107.881 


Less  widows'  exemptions  . 
Total 


$480.00 

5,000.00 

162.00 

269,702.50 

206.448.48 


1,007,796.23  '. 
8,645.00   . 


999.151.23 


NAVAJO  COUNTY. 


Cultivated  land acres. 

Uncultivated  land do. . . 

Improvements  on  cultivated  and  on  uncultivated  land 

Railroad  land acres. 

Land  grantti do. . . 

Town  and  city  lots 

Improvements 

Horses: 

Range 

Work 

Saddle 

Stallions 

Mules 


Asses  . 

rattle: 

Ranre  and  stock  . 

Milcn  cows , 

Bulls 

Sheep , 


Goats . 

Swine 

Railroad,  standard  gauge miled. 

All  other  property 


Total  . 


1.673.5 
11,884.75 


721,108.57 
302,294.09 


1,282 
440 
278 
7 
21  I 
76 

2,228 
385 
20 
70,455 
175 
92, 
57,155  i 


PIMA  COUNTY. 


133.145.00  '. 
22,168.85  . 
18,707.00    . 

\    204.680.53  ,. 

98,918.57  1. 

180,512.00  I. 

I 

12,820.00    . 

17,600.00    . 

5,560.00  ;. 

350.00  L 

630.00    . 

380.00  I. 

26,736.00  ,. 

7,700.00  1. 

300.00  I. 

140.910.00  I. 

375.00  i. 

460.00  I. 

142.887.50  ;. 

183. 0^.69    . 

1,092,905.14  !. 


Land 

acres.. 

60,880.5 

$174,110.00 

91,649.00 

12,906.22 

2,000.00 

63,160.00 

3,900.00 

8,500.00 

797,665.00 

1,178,530.00 

15, 370. 00 
17,795.00 
14,305.00 
800.00 
2.320.00 
75.00 

216,600.00 

7,620.00 

4.310.00 

10,280.00 

20.00 

57.00 

454,674.50 

648.904.87 

Improvements 

Land  grants 

-    APTPil.  ^ 

17,208.8 

50 

Improvements 

Patented  mines 

202 

Improvements 

Improvements  on  unpatented  mines 

Town  and  citv  lots 

Improvements 

Horses: 

Range 

1,537 

684 

713 

•25 

93 

15 

21,660 

881 

218 

5,140 

10 

19 

64.75 

Work 

Saddle 

Stal  lions 

Mules 

Asses 

Cattle: 

Range  and  stock 

Milch  cows 

14 

Bulls 

Sheep '. 

Ooats 

Swine ; 

Railroad,  standard  gauge 

All  other  property 

miles.. 

..WWW 

Total 

3,725.661.59 
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Final  valxiatiom  of  property  in  each  county  in  Arizona  for  1902 — Continued. 

PINAL  COUNTY. 


Property. 


.acres. 


Und 

Improvementfi 

Pitented  mines 

Improvements 

Town  and  city  lots 

ImproTements 

Hones,  all  kinds : 

Mules 

j^ascB 

Cattle^  aii"kiiui8j*'*!*"JJJ"J^  "J*  *J!'"j;!!!!!!!! "!!!!!!  J!!!! 

Sheep 

Gotts 

Swine 

Railroad,  standard  gauge miles. . 

All  other  proi)erty 


Total t  1,680,966.17 


Nimiber. 


60,929 
6i*l 


2,220  I 

78  I 

89  > 

15.984  i 

3,500  , 

1,000  i 

218  , 

80.29  I 


Valuation. 


$402,975.00 

47,466.00 

42,660.00 

6,675.00 

37,096.00 

61,469.00 

27,480.00 

1,950.00 

446.00 

181,020.00 

7,000.00 

2,000.00 

654.00 

641, 869. 4A 

320,206.72 


Per  cent 
increased. 


6.5 


6.6 


SANTA  CRUZ  COUNTY. 


Land acres . . 

12,793.91 

$29,167.50 
53,765.00 
34,326.00 
64.860.00 
6,750.00 
160,798.00 
218,761.00 

13,120.00 

10,650.00 

3,740.00 

630.00 

1,900.00 

240.00 

150,140.00 

2,680.00 

4,325.00 

78.00 

222,179.60 

335,681.29 

Improvements 

Land  i^nrants acres.. 

84,722 
60 

Patented  mines 



Improvements 

Town  and  city  lots 

Improvementfl 

Howe«: 

Range 

1,312 

426 

187 

11 

76 

37 

15,014 

129 

249 

26 

52.4 

36.4 

Work 

6.4 

Saddle 

8.1 

Stalli^ms 

Mnles 

.6 

Asks 

Cattle: 

Range  and  stock 

4 

Hilcn  cows 

LI 

Bulla 

Swine 

9 

Railroad,  standard  gauge miles.. 

All  other  nroDertv  .                                                          

Total 

1,308.611.39 

YAVAPAI  COUNTY. 


Und..           

acres.. 

78,839.26 

$18L  414.1* 

98,777.00 

43,360.12 

74,584.00 

5,600.00 

1,000,864.41 

809,205.00 

177,035.00 

481,766.00 

809,227.00 

18,780.00 

39,090,00 

2L860.00 

496.00 

8,776.00 

1,074.00 

288,650.00 

11,365.00 

289.00 

72,140.00 

21,456.00 

735.00 

151.396.00 

967,849.26 

Improvements » 

"iflfvad  land 

acres. . 

216,800.61 
99,445.02 

Land  grants 

Imofovements 

do.... 

Patented  mines 

674 

Imnrovements 

Improvements  on  unpatented  mines 

Town  und  rfty  l"ti» ..'.....  

Imnrovements 

Ran«^ 

1.878 

1,426 

1,009 

12 

129 

175 

23,865 

560 

11 

36,070 

10,728 
203 

60.558 

Woffe 

Saddle 

StalUons 

Xolei.                

hm^ 

Cattle: 

Rang^e  and  stock 

Milch  eows  

Bulla 

vheep                 

Goati 

jJwlne - 

RaQroad,  standard  gauge 

All  other  Dronertv      

miles.. 

. 

TbCal 

6,220,786.91 
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REPORT    OF   THE    GOVERNOR   OF    ARIZONA. 


Final  valuaiioM  of  property  in  each  county  in  Arizona  for  190S — Condnaed. 

YCMA  COUNTY, 


Property. 


Land acres.. 

Improvements 

Patented  mineA 

Improvements 

Improvements  on  unpatented  mines ; 

Town  and  city  lots 

Improvements 

Horses: 

Range 

Work 

Saddle 

Stallions „ 

Mules 


Number.       Valuation. 


Per  cent 
increftsed. 


Cattle: 

Range  and  stock  . 

Beef. 

Milch  cows 

Bulls 

Swine  . 


Railroad,  standard  gauge miles. 

All  other  property 


Total . 


32,165 


12  ! 


282 

858  I 

141 ; 
^  I 

25 
6  1 

1,090  ! 
12 

216  ! 
23  I 
1,908 
82.5  i 


$56,459.02    

6,115.00   

5,028.00   

24,500.00   

22,250.00   

97,616.00   

94,855.00  : 

3.416.80. 

21,450.00   

2.870.00    

216.00    

625.00  0.8 

70.00   

12,001.00    

196.00    

4,316.00  < 

390.00   

5.724.00    

679,315.00    

122,931.30    

1,059,342.12    


Schedule  B. — f^nal  valuations  placed  on  railroad  property  for  the  year  190S. 


Name  of  railroad. 

Number  of ! 
miles,     ' 

Rate  per 
mile. 

S7,022.00 
6,078.56 
4,989.85 
4, '240. 07 
5,140.»5 
5,642.22 
3,583.33 
L363.64 
833.33 
2,500.00 

Total  valua- 
tion- 

Southern  Pacific 

392.6 

12. 756. 135. 00 

Arizona  and  Southeastern 

40.2      ' 

244,S5&00 

Maricopa  and  Phoenix  and  Salt  River  Valley 

34.38    i 

171,55L00 

New  Mexico  and  Arizona ."^ 

87.8 

S?2,278lO0 

Arizona  and  New  Mexico 

,          41          ' 

210. 7791 00 

El  Paso  and  Southwestern 

1          22.6      1 

126.960.00 

Morenci  Southern 

18          ! 

64.500.00 

Central  Arizona 

11 

i5.ooaoo 

Saginaw  Southern 

18          ' 

15. 000. 00 

Sante  Fe  Pacific 

386.734  , 

966.835lO0 

1,052.114    . 

4,  MS,  386.00 

Property  of  the  Pullman  Companv 

55.CK8.S2 

Total 

4.99@s434.S2 

There  are  462  miles  of  railways  within  the  Territory  exempt  from 
taxation  for  a  number  of  years  by  legislative  enactment 

Schedule  C. — Total  valuaiiomy  by  counties,  for  the  year  190S. 


County. 


Apache 

Cochise 

Coconino 

Gila 

Graham 

Maricopa 

Mohave 

Navajo 

Pima 

Pinal 

Santa  Cruz 

Yavapai 

Yuma 

Total  valuation  for  1902 
Total  valuation  for  1901 

Net  gain  over  1901 


Amotint. 


$870, 747. « 
4.050,4**4.7: 
4,456,475-^ 
1.596.090.00 
3,388.776.82 
9,636.450.00 
999,15L23 
1,092.905.14 
3.725,561.5© 
1,680,966.17 
1.303.5U.S9 
5,220,736.91 
1,059, 3C 15 


>,  083,  177.57 
1.853.S31.S7 


*229.»«.a0 
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REPORT    OF   THE    GOVERNOR    OF    ARIZONA.  l7 

Schedule  D.  — StatemerU  of  the  aggregate  amount  of  each  object  of  taxation  in  the  Territory 

for  the  year  1909. 

692,277. 15  acres  cultivated  and  uncultivated  land $4, 987, 463. 89 

Improvements 1, 725,112. 15 

3,452,553.79  acres  land  grants  and  railroad  lands 3, 096, 295. 93 

Improvements 7, 600. 00 

1,641  patented  mines 1,867,825.08 

Improvements  on  patented  and  unpatented  mines 1, 789, 237. 76 

Town  and  city  lots 4,672,460.27 

Improvements 5, 545, 691. 00 

37,892  horses 722,972.80 

1,068  mules 30,842.00 

1,284  asses 9,274.00 

256,122  cattle 2,726,969.00 

367,524  sheep 735,048.00 

35,667  goats 71,359.00 

5,641  swine 17,767.00 

1,052,114  miles  railroad 4,943,386.00 

All  other  property 6,133,873.69 

Total '. 39,083,177.57 

Average  valuations. 

Land,  cultivated  and  uncultivated per  acre. .  $7. 20 

Lands,  grants  and  railroad  land do .90 

Horses per  head . .  19. 08 

Mules do....  28.87 

Asses do 7.22 

Cattle do....  10.64 

Sheep do 2.00 

Goats do....  2.00 

Swine do 3.14 

Railroads: 

Standard  gauge per  mile. .  4, 824. 21 

Narrow  gauge do 3,583.33 

Logging  roads do 1, 034. 48 

If  the  Santa  Fe  Pacific  is  excluded  from  the  above  figures  the  average 

valuation  of  standard-gauge  railroads  per  mile  would  to 6, 277.  77 

INCREASES. 

Improvement  on  land $447, 836. 09 

Land  grants  and  railroad  land 2,283,247.62 

Improvements  on  patented  and  unpatented  mines 269, 316.  76 

Town  and  city  lots 84,493.70 

Improvements 274, 132. 45 

Goats 17,869.00 

Swine 4,575.75 

RaOroads 171,786.55 

All  other  property 75,862.60 

$3, 629, 120. 52 

DECREASES. 

Land,  cultivated  and  uncultivated $17, 211. 62 

Patented  mines 2,915,648.23 

Horses 145,707.22 

Mules 4,390.00 

Asses 545.00 

Cattle 295,383.25 

Sheep 20,889.00 

3,399,774.32 

Net  increase  over  1901 229,346.20 

7351—02 2 
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BEPOKT    OF   THE    GOVERNOR   OK    ARIZONA. 


TAX   LEVY  FOR  1902. 

The  following  is  the  tax  levy  per  $100  of  valuation  for  the  year 
1902  for  Territorial  purposes: 

1.  Territorial  general  fund  (par.  3831,  R.  S.,  1901) $0.35 

2.  Territorial  insane  aaylum  interest  fund  (par.  3615,  R.  S.,  1901) 10 

3.  Territorial  normal  school  fund  (par.  3702,  R.  S.,  1901) 05 

4.  Territorial  school  fund  (par.  2246,  R.  S.,  1901) 03 

5.  Territorial  reform  school  fund  (par.  3762,  R.  S.,  1901) 05 

-e.  University  fund  (par.  3652,  R.  S.,  1901) 06 

7.  Northern  Arizona  normal  school  fund  (par.  3718,  R.  S.,  1901) 025 

8.  Prison  fund  (par.  3601,  R.  S.,  1901) 12 

9.  Ranger  fund  (par.  3229,  R.  S.,  1901) 05 

10.  Redemption  fund  (par.  3615,  R.  S.,  1901) 02 

11.  Capitol  building  fund  (act  No.  35,  Laws  1901 ) 035 

12.  Interest  World's  Fair  bonds  (act  103,  Laws  1891) 002 

13.  Territorial  interest  fund  ( R.  S. ,  2047,  and  act  of  Congress  1890 ) .14 

14.  Territorial  prison  improvement  fund  (act  14,  Laws  1901) 035 

15.  Normal  school  of  Arizona  dormitory  fund  (par.  3699,  R.  S. ,  1901 ) 02 

16.  Northern  Arizona  nonnal  school  fund  (par.  3719,  R.  S.,  1901) 01 

17.  Insane  asylum  improvement  fund  (act  62,  Laws  1901 ) 03 

18.  University  interest  fund  (par.  3663,  R.  S.,  1901) 005 

19.  Interest  on  St.  Louis  International  Exposition  bonds  (act  No.  86,  sec. 

10,  Laws  1901) 005 

Total L137 

FINANCIAL   CONDITION. 

The  financial  condition  of  the  Territoiy  is  most  flattering,  evidence 
of  this  being  obvious  in  the  sale  of  the  World's  Fair  bonds  for  the  St. 
Louis  Exposition  at  a  premium  of  7  per  cent.  This  creditable  show- 
ing is  no  aoubt  due  to  the  prompt  payment  of  interest  on  outstanding 
indebtedness  of  the  Territory  and  retrenchment  in  the  public  service. 

The  bonded  and  floating  indebtedness  of  Arizona,  June  30,  1902,  as 
shown  h}^  the  statement  of  the  Territorial  treasurer  is  as  follows: 


Statement  of  the  bonded  and  floating  indebtedness  of  the  Territory  June  30  j  190S, 


Date. 


Title. 


July    1,1885     Insane  asylum  bonds , 

Jan.   15,1888    Territorial  funding  bonds. 

July  15,1892    do 

Jan.   15,1896   do 

July    1,  1892  1  World's  Fair  bonds 

June    1, 1898  I  Capitol  building  bonds . . . 


Total 

Deduct  county  and  city  indebtedness. 


Time. 

Rate. 

Yean. 

Per  cent. 

20 

7 

25 

6 

50 

5 

50 

6 

20 

5 

60 

5 

Bonded  debt  account  of  Territory 

Floating  debt  (general  fund  warrants) , 

Total 

Cash  in  hands  of  treasurer  available  for  the  redemption  of  the  above  Territorial  In- 
debtedness   


Net  indebtedness  account  of  Territory. 


Amount, 


^10,000.00 

140,000.00 

2,000,000.00 

300,000.00 

ao.  000.00 

100,000.00 


2,eio,ooaoo 

1.634,027.57 


975,972.43 
119,8S9.02 


1.095,81L45 
30,349.55 


1,065,461.90 


Digitized  by 


Google 


BEPORT   OF   THE   GOVEBNOB   OF  ARIZONA.  19 

Statement  of  balances  in  the  various  funds  in  the  Territorial  treasury  on  June  30,  190S. 

General  fund $17,863.75 

Insane  asylum 10, 422. 46 

University  interest 1, 612. 69 

Normal  school 3,728.70 

Territorial  school 1,489.75 

Interest 43,536.26 

Northern  Arizona  Normal  School 3, 807. 01 

Redemption 3,485.80 

University 4,742.61 

Interest  World's  Fair  bonds 1,615.19 

Prison 14,409.71 

Capitol  buildmg 4,127.76 

Capitol  interest 5,342.10 

Insane  asylum  improvement 12, 091. 73 

Funding 5.89 

License  and  inspection 4, 256. 63 

Reform  school 98. 29 

Ranger *. 4,538.29 

Prison  improvement 627. 79 

Dormitory 6, 151. 21 

143,953.62 

^alement  of  balances  in  the  various  funds  in  the  Territorial  treasury  at  close  of  business 

August  7,  190^. 

General  fund T $913.35 

Insane  asylum  fund 7, 481. 86 

University  interest  fund 1, 716. 35 

Normal  school  fund 4, 291. 05 

Territorial  school  fund 1,473.98 

Interest  fund .16,512.07 

Northern  Arizona  Normal  School  fund 4, 312. 50 

Redemption  fund 4,205.49 

University  fund 4,359.69 

Interest  World's  Fair  bonds 968.10 

Agricultural  college 20,000.00 

Territorial  prison 12,688.13 

Capitol  building 3,521.91 

Capitol  interest 6,352.10 

Insane  asylum  improvement 8, 517. 77 

Funding  account ^ .  5. 89 

License  and  inspection  fund 3, 223. 94 

Territorial  Reform  School 239. 08 

Territorial  ranger  fund 4,986.20 

Territorial  prison,  improvement 5. 57 

Territorial  Normal  School  dormitory 5, 300. 94 

111,075.97 

The  Territorial  funds  have  been  deposited  in  several  of  the  banks 
of  Arizona  for  safe-keeping,  a  suflScient  bond  in  the  sum  of  $50,000 
havinj^  been  provided  by-  each  of  the  banks  for  the  protection  and 
security  of  the  funds  so  aeposited  for  safe-keeping.  The  distribution 
of  the  Territorial  funds  in  the  various  banks  is  as  follows: 

Deposited  in  Bank  of  Arizona,  Prescott $25, 000. 00 

Deposited  in  The  Valley  Bank,  Phoenix 27,906.84 

Deposited  in  Consolidated  National  Bank,  Tucson 19, 746. 12 

Deposited  in  The  National  Bank  of  Arizona,  Phoenix 22, 548. 02 

Deposited  in  Guarantee  Trust  Company,  New  York,  to  pay  past  due  cou- 
pons       15,874.99 

111,075.97 
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REPORT    OF   THE   GOVERNOR   OF   ARIZONA. 


TERRITORIAL  AUDITOR. 

StaUmeTit  of  warrants  drawn  on  the  varioui  funds  from  July  i,  1901  j  to  July  1,  190i. 

GENERAL  FUND. 


Fund. 


Amoont. 


Territorial  prison 

Insane  asylum 

Live  Htook  Nanitar>'  board 

Territorial  board  of  equalization 

Loan  commission 

Contingent  expenses  (^rewards,  etc. ) 

Governor's  office  contingencies 

Expenses  of  t he  governor 

District  judges'  aa]ar>'  and  expense 

Salary: 

Territorial  auditor 

Citizen  member  board  of  control 

Territorial  treasurer 

Attorney-general 

TerritonaT  librarian 

Private  secretary  to  the  governor 

Clerk  of  board  of  control. 

Adjutant-general 

Assistant  Territorial  secretary 

Expenses: 

Auditor's  office 

Attorney-general's  office 

Attorney-general 

Board  of  control,  office 

Board  of  control,  traveling 

Telephone  rent,  governor  and  auditor 

Subscription  account,  Territorial  libnry: 

189^1900 


1901-2  . 


Territorial  museum 

Relief  of  Charles  D.  Poston 

Extra  clerk  hire,  auditor's  office 

Education  of  the  deaf  and  dumb  and  the  blind  . 

Expenses,  adjutant-general 

National  Guard  of  Arizona,  expense  account — 

Public  printing 

Publication  of  Revised  Statutes  of  1901 

Interest  on  Territorial  funding  bonds 


Total  amount  drawn  on  general  fund  (fiscal  year) . 

Prison  fund 

Insane  as>*lum  fund 

Normal  school  fund 

Territorial  school  fund 

Northern  Arizona  Normal  School  fund 

University  fund 

Capitol  building  fund 

Insane  asylum  improvement  fund 

License  and  inspection  fund 

Territorial  Reform  School  fund 

Ranger  fund 

Territorial  prison  improvement  fund 


t22,«65.lO 

5,617.10 

6,S*7.22 

1,S»4.61 

757. » 

540. » 

246.82 

750.00 

5,500.00 

1.800.00 

1.800.(0 

1.000.00 

l^lSSuS 

600.00 

1,425.00 

900.00 

300.00 

9S8.70 

199. » 
09.45 
500.00 
279.55 
23a.  10 
U4.00 

15.50 

65.13 

300.00 

430.00 

300.00 

1,770.00 

174.35 

1,755.00 

2,445.W 

3,927.07 

52.788.4S 

119,701.67 
30,8U.51 
28,M7-50 
16»675.32 
29.241.00 
8,527.04 
20,0^.51 
4,8TK« 
5,747.61 
4,835.42 
15. 875.35 
11,217.65 
10.  Ill » 


Total  amount  drawn  on  the  Territorial  funds  during  the  fiscal  year  ending  June 
30,1902 


305,756.92 


Condition  of  national  banks,  July  16,  1902, 
RESOURCES. 


Loans,  dis- 
counts, and 
overdrafts. 


Consolidated    National     Bank. 

Tucson '  $439,025.97 

Phoenix  National  Bank.  Phoenix  359.002.72 

Presoott  National  Bank,  Prewott.  390, 989. 66 

Arizona  National  Bank,  Tucson  .  156, 966. 63 
The  National  Bank  of  Arizona, 

Phoenix 262.086.74 

First  National  Bank  of  Clifton...  73,774.26 

Tempe  National  Bank,  Tempe. . .  39, 667. 16 


Total 1,720,613.14 


Stocks, 

securities, 

and 

claims. 


Uniled 

States 

bonds and 

premium. 


«33,995.44  $12,500.00 

117,210.14  106,690.00 

30,384.78  50,000.00 

38,974.69  13,000.00 


5,452.19 


m: 


25,000.00 
7,500.00 
6,593.75 


Cash  and 

due  from 

banks. 


$473,794.33 
502,245.56 
202,175.60 
228,422.21 

167,816.09 
41.141.36 
23.83L45 


United 
States 
redemp- 
tion 
fund. 


Banking- 
hcHue. 

furniture; 
and  fix- 
tores. 


$625.00  $20,000.00 

5,000.00  i  25,391. S2 

2,600.00;  50.6S&.as 

622.50  I  12.100.00 


1,250.00  {  88,5M.62 
375.00  2,600,00 
812.50  1    2,321. 40 


221.017.^  221,283.75  1,683,926.60  [10,685.00  J146, 6^ «0 
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Condition  of  national  hankSy  July  16 ^  1902 — Continued. 
UABILITIES. 


Capital 
stock. 

Surplus 
and  undi- 
vided 
profits. 

National 
bank  notes 
outstand- 
ing. 

Deposits, 

Total. 

Consolidated  National  Bank 

850,000.00 
100,000.00 
100,000.00 
50,000.00 
100,000.00 
30,000.00 
25,000.00 

$25,400.94 
67,836.60 
51,698.99 
18,854.65 
45,424.87 
3,633.86 
341.00 

$12,500.00 

100,000.00 

47,300.00 

1,850.00 

24,500.00 

7,500.00 

5,950.00 

$892,039.80 
847,703.14 
527,786.31 
368,381.38 
324,774.77 
84,256.76 
41,435.26 

$979,940.74 

Phoenix  National  Bank 

1,115,539.74 

726.685.30 

Arizona  National  Bank 

439,086.03 

Tlie  National  Bank  of  Arizona 

494,699.64 

First  National  Bank  of  Clifton 

125,390.62 

Tempe  National  Bank 

72,726.26 

Total 

455,000.00 

213,090.91 

199,600.00 

3,086,377.42 

3,954,068.33 

Condition  of  Territorial  hankSf  June  SO,  1902, 

« 

RESOURCES. 


The  Bank  of  Arizona,  Prescott 

The  Bank  of  Blsbee,  Bisbee 

The  Valley  Bank ,  Phoenix 

Arizona  Central  Bank,  Flagstaff 

International  Bank,  N^ales 

Gila  Valley  Bank  and  Trust  Co.,  Solomon ville 

The  Bank  of  Globe,  Globe 

Fanners  and  Merchants'  Bank,  Tempe 

The  Bank  of  Safford,Safford 

Old  Dominion  Commercial  Co.,  Globe 

Navajo  County  Bank,Winslow 

The  Mesa  City  Bank,Me8a 

Bank  of  Yuma,  Yuma 

Home  Sa\ines  Bank  and  Trust  Co.,  Phoenix  ., 

P.  Sandoval  &  Co.,  Nogales 

E.  F.  Sang^netti,  Yuma 

Total 


Loans,  dis- 
counts, and 
overdrafts. 


$487 
402, 
348, 
330, 
102, 
127 
178, 
165, 
71, 
20, 
50, 
51, 
49, 
47, 
22, 


453.35 
760.50 
859.15 
452.67 
392.01 
458.47 
911. 4C 
372.47 
169.84 
684.96 
053.23 
627.64 
998.72 
950.73 
449.50 
8.38 


sf/vkfi  «P  1^^^  estate, 

OlOCKS,  Se-  '  f„rnitnr« 

curities,    r^'^i^d     ' 
fixtures. 


and  claims.. 


$172,348.22 
71,970.00 
110,387.58 
21,396.43 
45,100.00 
11,823.42 
20,430.76 


2,457,603.02 


12.491.80 
51,451.75 


1,465.94 

2,372.00 

10,205.65 

23,967.25 

23,348.94 


$35,000.00 

26, 785. 01 

38,490.50 

32,991.23 

9,227.91 

8,142.47 

10,500.00 

4,517.00 

3,000.00 

3,500.00 

1,525.00 

5.072.75 

5,000.00 

2,263.27 

1,520.12 


578,769.74  |  187,585.26 


Cash  and 

due  from 

banks. 


$334,560.43 
328,206.85 
115,978.60 
103,519.98 
148,640.91 
113,646.20 
59,253.46 
55,646.42 
29,564.35 
52,112.23 
21, 171. 70 
20,525.30 
8,366.68 
17,275.14 
40, 140. 77 
2,526.29 


1,451,134.31 


LIABILITIES. 


The  Bank  of  Arizona 

The  Bank  of  Bisbee 

The  Valley  Bank 

Arizona  Central  Bank 

International  Bank , 

Gila  Valley  Bank  and  Trust  Co 

Bank  of  Globe 

Farmers  and  Merchants'  Bank 

The  Bank  of  Safford 

Old  Dominion  Commercial  Co 

Navajo  County  Bank 

The  Mesa  City  Bank 

Bank  of  Yuma 

Home  Savings  Bank  and  Trust  Co. 

P.  Sandoval  &  Co 

E.  F.  Sanguinetti 


Total 600,300.00  j  246,02L77  13,928,710.56 


Capital 
stock. 


$50, 
60, 

100, 
40, 
50. 
50, 
25, 
40, 
10, 
22, 
10. 
12, 
10, 
10, 
20, 


000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
500.00 
000.00 
600.00 
000.00 
300.00 
000.00 


Surplus 
and  undi- 
vided 
profits. 


$32,500.00 

27,828.52 

31,210.79 

22.556.94 

17,256.67 

3,393.70 

28,314.04 

12,519.50 

13,974.20 

38.674.66 

1,5(M.17 

5,121.92 

777.70 

4,405.02 

3,419.98 

2, 564. 06 


Deposits. 


$946,862.00 

761,893.84 

482,505.04 

425, 803. 37 

238, 104. 16 

207,676.86 

215,781.58 

173.016.39 

92,261.79 

66.574.38 

61,245.76 

61,069.71 

64,959.70 

62,989.77 

64,657.66 

23,318.55 


Total. 


,029, 

829, 

613, 

488, 

305, 

261, 

269, 

226, 

116, 

127, 

72, 

78, 

65, 

77, 

88, 

26, 


362.00 
722.36 
715.83 
360.31 
360.83 
070.66 
096.62 
535.89 
225.99 
748.94 
749.93 
691.63 
787.40 
694.79 
077.64 
882.61 


4,676,032.33 
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Condiiicn  of  building  and  loan  associationsy  June  SOy  190S. 
RESOURCES. 


Tucson  Building  and  Loan  Association, Tucson. 

Citizens'  Building  and  Loan  Association,  Tuc- 
son   

Phoenix  Building  and  Loan  Association,  Phoe- 
nix   , 

Nogales  Building  and  Loan  Association,  No- 

Amona  Mutual  Savings  and  Loan  Association, 

Phoenix 

Arizona  Savings  and  Investment  Co.,  Tucson.. 

Total 


Loans  on 
real  estate. 


$198,600.00 
201,582.86  |$4,910.00 
129.419.58 
66,910.00 


19.150.00 
20,150.00 


635,812.38 


Loans  on 
stock. 


Sundry 
assets. 


Real 
estate. 


Cash. 


$10,099.07  I '  33,027.6$ 

4,698.47  ' , 


1,394.92 


3,216.48  |$13,242.29 
1,190.66   


848.36  '    5,95L60 
836.96  I 


1,14L61 

7,866.26 

1,782.92 
5,453.56 


6,304.92     20,888.97     19,193.89  '  19.271.93 


LIABILITIES. 


Capital 
'      stock 
'  accumulat- 
ing. 


Undi- 
vided 
profits. 


Tucson  Building  and  Loan  Association $209, 599. 68 

Citizens'  Building  and  Loan  Association ■  187, 115. 68  |$4, 837. 67 


Phoenix  Building  and  Loan  Association. 

N(Mrales  Building  and  Loan  Association 

Arizona  Mutual  Savings  and  Loan  Association. 
Arizona  Savings  and  Investment  Co 


Total. 


138,672.02 
71,628.56 
18,927.82 
28,167.80 


654,011.51 


488.24 
4,080.35 
1,691.34 

962.90 


Sundry  '      Bills 
acconntj!.   payable. 


$2,127.05 

7.738.02 

8,894.55 

a'W.OO 

67.03 


TotaL 


I 


$211, 726. 73 
$12,000.00  I  211,191.32 
3,965.00     147.019.81 

i     75,966.91 

2,600.00,    23.176.19 


3,260.43  t I    32,391.13 


11,560.50   17,435.08     18,466.00     701,472.09 


ATTORNEY-GENERAL. 

Hon.  E.  W.  Wells,  attorney-general  of  Arizona,  submits  the  fol- 
lowing report: 

Having  recently  succeeded  to  the  incumbency  of  the  office  of 
attorney -general,  my  report  comprises  the  condition  of  the  affairs  of 
the  office  as  disclosed  by  its  records. 

The  business  in  the  office  of  attorney-general  is  fairly  well  closed 
up  to  date,  the  prior  year's  business  having  been  disposed  of,  leaving 
but  one  case,  viz,  Louis  Wolfley  v,  Nathan  O.  Murphy,  G.  \V.  Vick- 
ers,  and  Charles  H.  Ackers,  comprising  the  loan  commission  of  the 
Territory,  and  John  A.  Black. 

The  case  was  commenced  June  26, 1900,  in  the  supreme  court  of  the 
Territory,  the  petitioner  applying  for  a  writ  of  mandate  on  the  loan 
commission  to  compel  payment  of  an  alleged  balance  due  to  the  peti- 
tioner from  the  Territory,  the  case  having  been  tried  and  submitted. 

The  past  history  of  the  case  has,  no  doubt,  been  fully  set  forth  in 
the  prior  reports  of  this  office. 

On  the  14th  instant  a  suit  was  commenced  in  the  district  couit  of 
Graham  County,  Ariz.,  wherein  one  William  A.  Gillespie  is  plaintifT 
and  the  Territory  of  Arizona  and  Graham  County  are  defendants. 

The  action  is  brought  to  quiet  title  in  plaintiff  to  certain  real  estate 
sold  for  Territorial  and  county  taxes  assessed  and  levied  in  the  county 
of  Graham  in  the  j^ear  1899,  the  said  property  under  delinauent-tax 
sale  having  been  sold  to  the  Territory  and  deed  passed  for  the  same. 

Process  has  been  served  upon  the  Territory,  the  interest  of  which 
will  be  cared  for. 
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There  are  no  cases  in  this  office,  civil  or  criminal,  undisposed  of 
other  than  those  herein  above  mentioned. 

There  are  no  moneys  in  the  possession  of  the  attorney-general 
belonging  to  the  Territory  or  any  county  in  the  Territory. 

The  district  attorney  of  the  several  counties  in  the  Territory  are 
diligent  in  the  discharge  of  their  official  duties,  and,  so  far  as  our 
information  goes,  the  public  business  coming  within  their  charge  is 
efficiently  taken  care  of. 


SETTLEMENT  OF  LANDS. 

Two  land  districts  are  comprised  within  the  limits  of  the  Territory — 
one  the  Gila,  located  at  Tucson,  Pima  County;  the  other  the  Prescott 
district,  located  at  Prescott,  Yavapai  County.^ 

The  Tucson  land  district  includes  the  southern  portion  of  the  Terri- 
torv,  and  embraces  45,318  square  miles. 

'the  Prescott  land  district  is  in  the  northern  portion,  and  embraces 
68,000  square  miles. 

SUUiM  of  lands  in  the  Prescott  land  district  at  the  dose  of  business  June  30^  190S. 
[Represented  in  acres.] 


1   Area  unappropriated  and 
unreserved. 

Area  rP    ^''®*  *JP" 
^^      propri^ 
'^^^'       at^. 

1 

i 

Total     1 
area  of  | 

^^npo^^r  i  Brief  descripUon  of  chai^ 
tL         *^cter  of  unappropriated 
county  in'    *^^  unreserved  lands, 
land  dis- 1 
trict. 

Name  of                     | 
county.            g^^    ,   unmir. 
veyed.  '  veyed. 

1 

Total. 

Apache '1,014,219!     690,157 

Coconioo 11,229,2941  3,327,983 

Gfla 40,715  1,281,108 

Maricopa 153.448   1,216,243 

Motiare 1    983,1551  7.394,613 

Navajo 1,268,954!      643,820 

Yavapai |    818, 357  3, 267, 656 

Yuma 1 1  1,198,837 

1,704,376 

4,557,277 

1,821,823 
1.369.691 
8,377,768 
1,912,774 
4,066,012 

1,193.837 

3,977,88611,229,738  6,912,000   Mountainous,  arid,  graz- 

1    ing. 
6,440,5451    695,17811,693,000,  Mountainous,  grazing^ 
1    timber. 
392,619,        3,5581  1,718,000   Arid,  broken. 
1, 446        3, 8631  1, 375, 0001  Arid,  grazing. 
384,7901      46,442  8,809.000          Do. 
3,395,820,1,012,2261  6,320,8201          Do. 
520, 7701    514, 218;  6, 121, 000  Mountainous,    t  i  m  b  e  r  » 

1    grazing. 
201,600|             63'  1,896, 500!  Arid,  grazing. 

Total ....  |6, 508. 142,19, 015. 416J24, 523. 558 

15, 315, 47613, 505. 286143, 344, 320 

'                 1                   1 

Statement  of  lands  entered  at  Prescott  (Ariz.)  land  office  for  fiscal  year  ending  June  SO, 

1902. 


OrUrlnal  entries: 

Homestead , 

De«ert  land 

Mineral  applications 

Total 

final  entries: 

Homestead 

Commuted  cash,  including  excess 

Deaert  land 

Mineral  land 

Railrocul  selections , 

Indian  allotments 

Total 


Number.  | 

Acres. 

45  1 
45  1 

5,931.64 

240 
2,737.591 

94  1 

8,909.231 

42  1 

13  1 

1  1 
45 

697  1 
4  1 

5,645.48 
U280.47 

40 
2.152.928 
386,165 
560 

802  , 

395,798.878 
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SUUtAS  of  lands  in  Tucson  land  district  at  the  close  of  business  on  June  SO,  IBOS. 
[Represented  in  acres.] 


Area  unappropriated  and  un- 
reserved. 


County. 


Apache 

Cochise 

Gila 

Graham 

Maricopa  . . . 

Navajo 

Pima 

Pinal 

Santa  Cruz.. 
Yuma 


Total... 


Sun^eyed. 


21,206 
1,494,243 

14,469 

795,204 

1,000,844 


988.186 
468,876 
229,342 
635,834 


Unsur- 
veyed. 


18,009 
2,067,042 

96,208 
2,051,368 
2,317,745 


4. 317, 146 

2,079.795 

319,217 

3,855.370 


Total. 


Reserved. 


Appro- 
priated. 


39,217 

3,661,285 

110,675 

2,846,572 

3,818,589 


5,306,332 

2,W8.671 

548,559 

4,491,204 


6,648,204  17,121,900  22,770,104 


204,980 

132,599 

1,067,301 

1,010,000 

538,600 

70,000 

413,074 

6»1,328 

222,917 

65,442 


Total  area  pnterpd 
in  county.i  "*^«rea. 


Canceled. 


2,805  ! 

288,116  I 

33.522  I 

281,428  i 

568,811  I 


I 


19,241 

552 

6,065 

3,789 


449,091  ( 

6,114 

241,601  5 

79 

28,024 

2,270 

376,354  < 

18,441 

4,409,241   2,268,665  29,448,000  .      56,541 


160 


2,356 
758 
560 

7,780 


27,247 


INTERNAL   REVENUE. 

The  internal-revenue  taxes  collected  in  Arizona  during  the  fiscal 
year  ended  June  30,  1902,  amounted  to  the  sum  of  $38,882.38. 

CUSTOMS. 

The  collector  of  customs  of  the  port  of  Nogales,  Ariz.,  makes  the 
following  report  of  the  imports  and  exports  during  the  year  ended 
June  30,  1902: 

Value  of  domestic  exports $4,947,409.00 

Value  of  foreign  exports 5, 125. 00 

Value  of  imports  free  of  duty 8,807,125.00 

Value  of  dutiable  imports 410,277.00 

Amount  of  duty  collected 144,  768. 91 

Value  of  goods  shipped  under  warehouse  and  transportation  bonds  . .        573, 494. 00 

IRRIGATION  AND   AGRICULTURE. 

In  this  Territory  these  terms  should  be  indissolubly  linked  together, 
as  all  success  in  agriculture  depends  entirely  upon  irrigating  enter- 
prises carried  to  a  successful  conclusion. 

Arizona  contains  within  its  borders  10,000,000  acres  of  land  suscept- 
ible to  irrigation,  of  which  amount  1,000,000  acres  have  been  utilized 
for  farms  and  homes,  and  to  the  reclamation  of  which  the  available 
water  supply,  the  natural  flow  of  streams,  has  been  applied  to  its  full- 
est extent.  In  many  instances  an  endeavor  has  been  made  to  reclaim 
too  much  land  for  the  natural  surface  flow,  which,  coupled  with  the 
drought  of  the  last  few  years,  has  brougbt  about  a  new  condition  of 
affairs  in  the  agricultural  interests  of  the  Territory,  giving  rise  to  the 
question  how  to  best  secure  an  added  water  supply  which  will  not 
only  furnish  the  required  amount  to  properly  irrigate  those  lands 
already  reclaimed,  but  which  will,  in  adaition,  allow  the  reclamation  of 
thousands  of  acres  now  lying  dormant.  This  new  condition  will  be 
met  in  the  future  by  the  enforcement  of  that  law  passed  at  the  last  session 
of  the  Congress  and  approv^ed  by  the  President  of  the  United  States, 
commonly  known  as  the  Hansbrough-Newlands  Act.  This  law, 
which  is  given  below  in  full,  will  ultimately  be  of  the  greatest  bene- 
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fit  to  the  arid  West,  as  by  its  application  new  homes  will  be  estab- 
lished for  citizens  of  the  United  States  by  the  reclamation  of  the 
major  portion  of  that  arid  domain  now  valueless  as  a  source  of  revenue 
or  as  an  abiding  place  for  the  surplus  population. 

THE  HAN8BR0UGH-NEWLANDS  MEASURE. 

AN  ACT  appropriating  the  receipts  from  the  sale  and  disposal  of  public  lands  in  certain  States  and 
Territories  to  the  construction  of  irrigation  works  for  the  reclamation  of  arid  lands. 

Be  it  enacted  by  the  Senate  and  Hotise  of  Eepi^esentatives  of  the  United  States  of  America 
in  Congress  assembled^  That  all  monevs  received  from  the  sale  and  disposal  of  public 
lands  in  Arizona,  California,  Colorado,  Idaho,  Kansas,  Montana,  Nebraska,  Nevada, 
New  Mexico,  North  Dakota,  Oklahoma,  Oregon,  South  Dakota,  Utah,  Washington, 
and  Wyoming,  beginning  with  the  fiscal  year  ending  June  thirtieth,  nineteen  hun- 
dred and  one,  including  the  surplus  of  fees  and  commissions  in  excess  of  allowances 
to  registers  and  receivers,  and  excepting  the  five  per  centum  of  the  proceeds  of 
the  fi»les  of  public  lands  in  the  above  States  set  aside  by  law  for  educational  and 
-other  purposes,  shall  be,  and  the  same  are  hereby,  reserved,  set  aside,  and  appro- 

Eriated  as  a  special  fund  in  the  Treasury  to  be  known  as  the  "reclamation  fund,  to 
e  used  in  the  examination  and  survey  for  and  the  construction  and  maintenance  of 
irrigation  works  for  the  storage,  diversion,  and  development  of  waters  for  the  reclama- 
tion of  arid  and  semiarid  lands  in  the  said  States  and  Territories,  and  for  the  pay- 
ment of  all  other  expenditures  provided  for  in  this  act:  Provided,  That  in  case  the 
receipts  from  the  sale  and  disposal  of  public  lands  other  than  those  realized  from  the 
sale  and  disposal  of  lands  referred  to  in  this  section  are  insufficient  to  meet  the  require- 
ments for  the  support  of  agricultural  colleges  in  the  several  States  and  Territories, 
under  the  act  of  August  thirtieth,  eighteen  liund red  and  ninety,  entitled  *' An  act  to 
apply  a  portion  of  the  proceeds  of  the  public  lands  to  the  more  complete  endowment 
and  support  of  the  colleges  for  the  benefit  of  agriculture  and  the  mechanic  arts,  estab- 
lished under  the  provisions  of  an  act  of  Congress  approved  July  second,  eighteen 
hundred  and  eighty-two,"  the  deficiency,  if  any,  in  the  sum  necessary  for  the  support 
of  the  said  colleges  shall  be  provided  for  from  any  moneys  in  the  Treasury  not  other- 
wise appropriated. 

Sec.  2.  That  the  Secretary  of  the  Interior  is  hereby  authorized  and  directed  to 
make  examinations  and  surveys  for,  and  to  locate  and  construct,  as  herein  provided, 
irrigation  works  for  the  storage,  diversion,  and  development  of  waters,  including 
artesian  wells,  and  to  report  to  Congress  at  the  beginning  of  each  regular  session  as 
to  the  results  of  such  examinations  and  surveys,  giving  estimates  of  cost  of  all  con- 
templated works,  the  quantity  and  location  of  the  lands  which  can  be  irrigated 
^herefrom,  and  all  facta  relative  to  the  practicability  of  each  irrigation  project;  also 
the  cost  of  works  in  process  of  construction,  as  well  as  of  those  which  have  been 
•completed. 

Sec.  3.  That  the  Secretary  of  the  Interior  shall,  before  giving  the  public  notice 
provide<l  for  in  section  four  of  this  act,  withdraw  from  public  entry  the  lands 
required  for  any  irri^tion  works  contemplated  under  the  provisions  of  this  act,  and 
shall  restore  to  pubhc  entry  any  of  the  lands  so  withdrawn  when,  in  his  judgment, 
such  lands  are  not  require<l  for  the  purposes  of  this  act;  and  the  Secretary  of  the 
Interior  \b  hereby  authorized,  at  or  imm^iately  prior  to  the  time  of  beginning  the 
surveys  for  any  contemplattxi  irrigation  works,  to  withdraw  from  entry,  except 
under  the  homestead  laws,  any  public  lands  believed  to  be  susceptible  of  irrigation 
from  said  works:  Provided,  That  all  lands  entered  and  entries  made  under  the  home- 
stead laws  within  areas  so  withdrawn  during  such  withdrawal  shall  be  subject  to  all 
the  provisions,  limitations,  charges,  terms,  and  conditions  of  this  act;  that  said  sur- 
veys shall  be  prosecuted  diligently  to  completion,  and  upon  the  completion  thereof, 
an&  of  the  necessary  maps,  plans,  and  estimates  of  ca**t,  the  Secretary  of  the  Interior 
^hall  determine  whether  or  not  said  project  is  practicable  and  advisable,  and  if  deter- 
mined to  be  impracticable  or  unadvisable  he  shall  thereupon  restore  said  lands  to 
entry;  that  public  lands  which  it  is  proposed  to  irrigate  by  means  of  any  contem- 

Elatecl  works  shall  be  subject  to  entry  only  under  the  provisions  of  the  homestead 
iwfi  in  tracts  of  not  less  than  forty  nor  more  than  one  hundred  and  sixty  acres,  and 
shall  be  subject  to  the  limitations,  charges,  terms,  and  conditions  herein  provided: 
Proindedy  That  the  commutation  provisions  of  the  homestead  laws  shall  not  apply  to 
entries  made  under  this  act. 

Sec.  4.  That  uj>on  the  determination  by  the  Secretary  of  the  Interior  that  any 
irrigation  project  is  practicable,  he  may  cause  to  be  let  contracts  for  the  construction 
of  the  same,  in  such  portions  or  sections  as  it  may  be  practicable  to  construct  and 
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complete  as  parts  of  the  whole  project,  providmg  the  necewary  funds  for  such  por- 
tion8  or  sei'tions  are  available  hi  the  reclamation  fmid,  and  thereupon  he  shall  give 
public  notice  of  the  lands  irrijjable  under  such  proiect  and  limit  of  area  per  entry, 
which  limit  shall  represent  the  acreage  which,  in  the  opinion  of  the  Secretary,  may 
be  reasonably  required  for  the  support  of  a  family  upon  the  lands  in  Question;  aim 
of  the  charges  which  shall  be  made  per  acre  upon  the  said  entries,  ana  upon  lands 
in  private  ownership  which  may  be  irrigated  by  the  waters  of  the  said  irrigation 
project,  and  the  number  of  annual  installments,  not  excee<ling  ten,  in  which  such 
charges  shall  be  paid  and  the  time  when  such  payments  shall  commence.  The  said 
charges  shall  be  determined  with  a  view  of  returning  to  the  reclamation  fund  the 
estimate<l  cost  of  construction  of  the  project,  and  shall  be  apportioned  equitably: 
Provided^  That  in  all  construction  work  eight  hours  shall  constitute  a  day*8  work,  and 
no  Mongolian  labor  shall  l)e  employed  thereon. 

Sec.  5.  That  the  en  try  man  upon  lands  to  be  irrigated  by  such  works  shall,  in 
addition  to  compliance  with  the  homestead  laws,  reclaim  at  least  one-half  of  the 
total  irrigable  area  of  his  entry  for  agricultural  purposes,  and  before  receiving  patent 
for  the  lands  covered  by  the  entrj*  shall  pay  to  the  Government  the  chai^ges  appor- 
tioned against  such  tract,  as  provided  in  section  four.  No  right  to  the  use  of  water 
for  land  in  private  ownership  shall  be  sold  for  a  tnu't  exceeding  one  hundred  and 
sixty  acres  to  any  one  landowner,  and  no  such  sale  shall  }ye  made  to  any  landowner 
unless  he  is  an  actual  bona  fide  resident  on  such  land,  or  occupant  thereof,  residing 
in  the  neighborhood  of  said  land,  and  no  such  right  shall  pennanently  attach  until 
all  payments  therefor  are  made.  The  annual  installment*^  shall  be  paid  to  the 
receiver  of  the  local  land  office  of  the  district  in  which  the  land  is  situated,  and  a 
failure  to  make  any  two  payments  when  due  shall  render  the  entry  subject  to  can- 
cellation, with  the*  forfeiture  of  all  rights  under  this  act,  as  well  as  of  any  moneys 
alrea<iy  paid  thereon.  All  moneys  received  from  the  above  sources  shall  be  allowed 
the  usual  c<»mmissions  on  all  moneys  paid  for  lands  entered  under  this  act. 

SEt\  6.  That  the  Secretary  of  the  Interior  is  hereby  authorized  and  directed  to  use 
the  rei'lamation  fund  for  the  operation  and  maintenance  of  all  reservoirs  and  irriga- 
tion works  constructed  under  the  provisions  of  this  act:  Provided,  That  when  the 
payments  required  by  this  act  are  made  for  the  major  portion  of  the  lands  irrigated 
from  the  waters  of  any  of  the  works  herein  pro\ided  for,  then  the  management  and 
operation  of  such  irri^tion  works  shall  pass  to  the  owners  of  the  lands  irrigated 
thereby,  to  be  maintained  at  their  expense  under  such  form  of  oiiganization  and 
under  such  rules  and  regulations  as  may  be  acceptable  to  the  Secretary  of  the  Inte- 
rior: I^ofided,  That  the  title  to  and  the  management  and  operation  of  the  reservoire 
and  the  works  necessary  for  their  protection  and  operation  shall  remain  in  the  1ti»v- 
ernment  until  otherwise  provided  oy  Congress. 

Sec.  7.  That  where  in  carrying  out  the  provisions  of  this  act  it  becomes  necessary 
to  accjuire  any  rights  or  property,  the  Secretary  of  the  Interior  is  hereby  authorized 
to  acquire  the  same  for  the  United  States  by  purchase  or  by  condemnation  under 
judicial  process,  and  to  pay  from  the  reclamation  fund  the  sums  which  may  be 
needed  for  that  purpose,  and  it  shall  be  the  duty  of  the  Attorney-Cieneral  of  the 
Unite<i  States,  upon  every  application  of  the  Secretary  of  the  Interior  under  this  act, 
to  cause  proceedings  to  be  commenced  for  condemnation  within  thirty  days  from 
the  receipt  of  the  application  at  the  Department  of  Justice. 

Skc.  8.  That  nothing  in  this  act  shall  be  construed  as  affecting  or  intending  to 
affect  or  to  in  any  way  interfere  with  the  laws  of  any  State  or  Territory  relating  to 
the  control,  appropriation,  use,  or  distribution  of  water  used  in  irrigation,  or  any 
vested  ri^ht  acquired  thereunder,  and  the  Secretary*  of  the  Interior,  in  carrying  oat 
the  provisions  of  this  act,  shall  proceed  in  conformity  with  such  laws,  and  nothinir 
herein  shall  in  any  way  affect  any  right  of  anv  State  or  of  the  Federal  Government 
or  of  any  landowner,  appropriator,  or  user  of  water  in,  to,  or  from  any  interstate 
stream,  oV  the  water  thereof:  I\onded,  That  the  right  to  the  use  of  water  acquired 
under  the  provisions  of  this  act  shall  be  appurtenant  to  the  land  irrigated,  and  bene- 
ficial use  shall  be  the  basis,  the  measure,  and  the  limit  of  the  right. 

Sec.  9.  That  it  is  hereby  declare*!  to  be  the  duty  of  the  Secretary  of  the  Interior 
in  carrying  out  the  provisions  of  this  act,  so  far  as  the  same  may  be  practicable  and 
subject  to  the  existence  of  feasible  irrigation  projects,  to  expend  the  major  portion 
of  the  funds  arising  from  the  sale  of  public  lands  within  each  State  and  Territory 
herein l)efore  namtni  for  the  l)enefit  of  arid  and  semiarid  lands  within  the  limits  of 
each  State  or  Territory:  I^oiided,  That  the  Secretary  may  temporarily  use  such  por- 
tion of  said  funds  for  the  benefit  of  arid  or  semiarid  lan<ls  in  any  particular  State  or 
Territory  hereinbefore  named  as  he  may  deem  advisable,  but  when  so  used  the  excess 
shall  he  restored  to  the  fund  as  soon  as'practicable,  to  the  end  that  ultimately  and  in 
any  event,  within  each  ten-year  period  after  the  passage  of  this  act,  the  expenditures 
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for  the  benefit  of  the  said  States  and  Territories  shall  be  equalized  according  to  the 
proportions  and  subject  to  the  conditions  as  to  practicability  and  feasibility  aforesaid. 

Sec.  10.  That  the  Secretary  of  the  Interior  is  hereby  authorized  to  perform  any 
and  all  acts  and  to  make  such  rules  and  regulations  as  may  be  necessary  and  proper 
for  the  purpose  of  carrying  the  provisions  of  this  act  into  full  force  and  "effect. 

Approved  June  17,  1902. 

ANNUAL   RAINFALL   IN    ARIZONA. 

In  conjunction  with  the  above  bill  is  here  given  the  annual  rainfall 
in  the  Territory  for  the  last  several  years,  and  upon  which  to  such  a 
great  extent  depends  the  successful  carrying  out  of  the  provisions  of 
the  bill. 

Average  annual  precipitation  for  rainfall  Mations  in  Arizona  far  the  period  1859-1901. 


Record. 


Stations. 


Latitude.  I  Lonjfitude.'  Elevation. 


Flagstaff 35  12 

FortApac'he i  33  40 

FortBowle 82  08 

Fort  Defiance 35  43 

FortGrant 32  36 

Fort  Huachuca 31  20 

Fort  Mohave I  35  02 

GilaBend 32  59 

Holbrook I  34  66 

Maricopa i  33  08 

Xataral  Bridge 1  84  26 

Phoenix ,  83  28 

Prescott 34  33 

San  C4LrIo8 '  33  16 

Signal I  34  22 

TexasHill 32  48 

Tacson i  32  14 

Wllliama 1  85  10 

Yuma ;  32  44 


I 

o 

, 

111 

37 

109 

45 

109 

23 

109 

10 

109 

53 

110 

20 

114 

36 

112 

46 

110 

10 

112 

02 

HI 

34 

112 

00 

112 

28 

110 

27 

113 

35 

113 

40 

110 

64 

112 

02 

114 

36 

From—    To— 


Yeam      Average 

sive        PreciPlt*- 
^^^*^'*         tion. 


Feet.       ! 

6,907  i 
6,600  , 
4.781 
6.500 
4,780  1 
4,785 

600  I 

737  ' 
5,047  I 
1,190 
4,990 
1,108 
5,318  I 
3,456  I 
1,652  I 

355 
2,4(M  t 
6.700  I 

141 


1888 
1872 
1867 
1889 
1866 
1886 
1859 
1890 
1887 
1875 
1890 
1876 
1865 
1881 
1889 
1879 
1867 
1888 
1875 


1901 

1901 

1894 

1901 

1901 

1901 
,  1901  , 
I  1901 

1900 
I  1901  I 
,  1901 

1901 
I  1901  I 
I  1901  , 

1901  I 
'  1900  ' 

1901  I 
I  1899  , 

1901  ' 


26 
25 
12 
29 
16 
24 
11 
13 
21 
12 
18 
30 
20 
12 
17 
34 
6 
25 


Indies. 

24.39 

18.74 

14.96 

13.12 

14.76 

15.94 

5.62 

5.05 

8.06 

5.37 

21.12 

6.92 

15.30 

11.95 

6.98 

3.17 

11.37 

16.31 

2.88 


WATER  STORAGE. 

Various  causes  have  combined  to  facilitate  the  flow  to  the  channels 
of  the  streams,  the  rainfall  that  annually  comes  to  the  Territory  pre- 
venting the  percolation  that  insures  a  permanent  water  supply,  and 
causing  instead  torrential  floods  during  both  the  winter  and  summer 
storms.  Among  these  causes  may  be  mentioned  the  destruction  of 
the  forests  by  fire  and  otherwise,  the  depletion  of  the  grasses  on 
the  range  by  overstocking,  and  consequent  treading  out  of  the  same. 
The  question  now  arises  as  to  the  best  method  to  control  these  flood 
waters  and  to  hold  the  same  in  reservoirs  for  use  during  the  season 
when  most  needed.  The  question  is  answered  by  the  terms  of  the 
Hansbrough-Newlands  bill,  which  allows,  under  direction  of  the 
honorable  Secretary  of  the  Interior,  the  proceeds  from  the  sales  of 
Government  lands  m  the  several  States  and  Territories  comprising  the 
arid  belt,  to  be  used  for  the  construction  of  artificial  reservoirs  by 
means  of  dams  for  the  purpose  of  impounding  the  flood  waters  now 
wasting  down  the  diflterent  streams,  the  same  to  be  used  at  convenient 
seasons  and  when  needed  in  irrigating  lands  lying  below. 

At  no  time  in  the  history  of  tne  West  has  so  beneficial  a  law  for  the 
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arid  belt  been  placed  upon  the  statute  books  as  that  above  quoted, 
and  as  the  years  go  by  its  benefits  will  be  appreciated  to  a  greater 
extent. 

Being  cumulative  in  its  effect  the  operations  under  it  will  grow  from 
year  to  year,  and  new  homes  for  thousands  gradually  established. 
Eventually  as  the  true  workings  of  the  system  shall  become  known 
and  appreciated  by  the  whole  people  of  our  common  country,  when 
appropriations  shall  be  needea  for  the  hastening  of  any  enterprise 
under  this  head,  they  will  be  forthcoming  as  readiljr  and  willingly  as 
have  been  appropriations  for  other  matters  of  public  benefit,  and  no 
enterprise  can  be  of  better  public  policy  than  the  furnishing  of  homes 
for  the  citizens  of  the  country  at  large. 

Arizona  contains  within  its  boundaries  many  drainage  areas  of 
large  extent,  all  f>ossible  of  utilization  under  the  terms  of  the  Hans- 
brough-Newlands  act. 

Notable  among  these  are  the  basins  of  the  Gila,  the  Salt,  the  San 
Pedro,  the  Santa  Cruz,  the  Verde,  Bill  Williams  Fork,  and  the  Hassa- 
yampa  rivers.  The  Gila  being  supplied  from  the  largest  and  most 
extensive  watershed  is  in  consequence  the  most  important  of  all 
streams  lying  wholly  or  almost  wholly  in  the  Territory.  Nearly  all 
other  streams  mentioned  are  tributary  directly  or  indirectly  to  the 
Gila,  and  have  each  irrigated  areas  of  their  own.'  On  all  can  be  found 
available  reser\'oir  sites  eventually  to  be  used,  under  the  law,  for  the 
reclamation  of  the  arid  lands  tributary  thereto. 

Artificial  reseryoirs  should  meet  certain  conditions  and  be  peculiarly 
fitted  by  nature,  in  order  that  the  cost  of  construction  of  the  necessary 
works  will  be  in  reasonable  proportion  to  the  value  of  the  water 
stored,  and  these  conditions  nature  has  complied  with  in  many  sites 
on  the  different  streams  mentioned  as  haying  extensive  drainage  areas, 
and  which  secure  their  water  supply  from  the  high  mountain  ranges. 
Notable  among  these  are  the  ban  Carlos  reservoir  site  on  the  Gila 
Riyer,  the  reservoir  site  at  the  Buttes  on  the  same  stream,  and  what  is 
known  as  the  Tonto  reservoir  site  on  Salt  Riyer,  these  having  in  the 
past  been  called  to  the  attention  of  the  Goyernment,  and  reliaole  data 
obtained  in  each  case  on  which  estimates  can  be  based. 

Arizona  lays  claim  to  a  just  and  proportionate  share  of  the  benefits 
to  accrue  from  the  application  of  the  act  establishing  Government  aid 
for  irri^tion,  for  the  reason  that  nowhere  else  can  be  found  a  more 
productiye  soil  or  so  large  areas  that  can  be  made  ready  for  irriga- 
tion with  so  small  an  expenditure,  and  a  climate  so  mild  as  to  allow 
the  successful  cultivation  of  all  semitropical  plants,  which,  in  conjunc- 
tion with  the  fertility  of  the  soil,  produces  so  great  a  quantity  of  value 
per  acre  per  year. 

It  is  but  just  that  Arizona  should  ask  that  the  new  system  be  inaug- 
urated within  her  borders;  that  the  most  available  and  valuable  site  be 
selected  for  the  initial  movement;  that  when  a  site  be  selected  it  be 
considered  in  its  bearing  upon  a  further  and  greater  extension  into  a 
system  of  reseryoirs  upon  this  stream  of  suflScient  capacitj'^  to  control 
and  impound  all  flood  waters  and  thus  assure  the  reclamation  of  all  the 
arid  land  possible.  On  all  the  smaller  as  well  as  on  the  larger  streams 
similar  systems  can  be  established,  so  that  eventually  by  the  operation 
of  this  law  alone  the  greater  part  of  the  available  land  of  the  Terri- 
tory will  be  included  in  the  irrigated  area. 
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It  is  well  that  the  General  Government  should  retain  control  of  the 
reservoir  sites  and  improvements  until  such  time  as,  under  proper 
restrictions,  the  title  snail  pass  to  those  owning  the  lands  irrigated, 
and  should,  through  its  agents,  see  to  the  equitaole  distribution  of  the 
stored  waters,  to  the  end  tnat  the  greater  good  shall  come  to  the  greater, 
number. 

Irrigation  has  been  carried  on  in  Arizona  since  prehistoric  times,  as 
is  attested  by  the  ruins  of  ancient  canals,  and  villages  once  peopled  by 
possibly  a  million  souls  of  a  prehistoric  race  who  depended  for  their 
sustenance  to  a  great  extent  upon  agriculture;  and  there  is  no  reason 
why  in  the  future,  under  a  proper  svstem  of  reservoirs,  there  should 
not  be  again,  even  greater  in  numbers,  a  prosperous  and  contented 
people  benefited  and  enriched  by  the  products  of  the  soil. 

liie  conservation  of  flood  waters  should  be  attended  by  a  proper  and 
equitable  division  and  bv  a  supervision  that  insures  the  doing  of  its 
full  duty^by  every  acre-ioot  when  distributed  to  the  land. 

Government  aid  to  irrigation  enterprise  is  not  new  and  untried,  as 
is  witnessed  by  the  system  established  in  India  under  government  con- 
trol, and  that  great  system  lately  established  in  the  valley  of  the  Nile, 
in  Egypt,  which  is  but  lately  or  about  to  be  completed.  Equal,  if  not 
greater,  success  will  attend  should  water  storage  be  an  accomplished 
lact  in  Arizona. 

To  the  conservation  of  the  flood  waters  the  agricultural  interests  of 
the  Territory  must  look  for  their  salvation. 

RAINFALL  IN   PHOENIX. 


The  statement  below  was  submitted 
tion  director  at  Phoenix: 


by  Mr.  William  G.  Burns,  sec- 


The  rainfall  for  the  year  ended  June  30,  1902,  was  deficient  or  below  the  seasonal 
average  for  all  the  months  except  July,  October,  and  May,  and  there  was  the  attend- 
ing decreased  waterflow  in  the  irri^ting  streams  during  the  months  of  deficient 
rainfall.     By  months  the  departures  irom  the  normal  were  as  follows: 


Month. 


Departoie. 


Jaly 

Aogust 

September  . 

October 

Kovember  . 
December.. 


Inch. 
+0.64  I 

-  .55  1 

-  .55  I 
+  .15  I 

-  .34  ' 


January . . 
February . 

March 

April 

May 

June 


Month. 


Departure.. 


•i 


Inch. 
-0.81 

-  .61 

-  .82 
-  .82 

+  .02 

-  .09* 


During  the  first  and  second  decades  of  July  plant  growth  was  partially  arrested  on^ 
aecoont  of  unseasonably  high  temperature,  deficient  rainfall,  and  a  diminished  supply 
of  water  in  the  irrigating  canals.  These  adverse  conditions  were  accentuated  in 
some  localities  by  high,  drying  winds. 

General  rains  of  generous  proportion  occurred  during  the  last  week  in  July,  and 
by  AuOTst  1  the  irrigating  streams  showed  a  mark^  rise.     The  waterflow  was- 
maintained  throughout  the  month  in  suflicient  quantity  to  serve  all  the  requirements 
of  the  irri^ted  districts. 

The  beginning  of  a  protracted  drought  and  deficient  rainfall  on  the  watersheds  of 
the  irrigating  streams  D^an  about  the  second  decade  of  September.  Conditions  of 
inmifficient  water  supply  obtained  for  the  remainder  of  the  year  ended  June  30,  1902. 

In  the  month  of  March,  1902,  a  bulletin  was  issued  from  this  oflSce  showing  the 
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snowfall  for  the  month  of  February,  1902,  and  a  comparative  table  ehowing  the 
snowfall  of  the  corresponding  month  in  1901.    The  table  is  here  reproduced: 

Snowfall  in  inches. 


Station. 


1902. 


'    Inchn.       India. 

Flagstaff M.3  lil 

Fort  Huaehuca 6.5  $ 

Natural  Bridge 21.0  0 

Oracle 15.0  • 

Pinal  Ranch i  10.0  l  0 

Prescott 25.0  '  Trace. 

Showlow 29.0  I  TTa«e. 

Yarnell 13.0  I  Trace. 

I  I 


The  snowfall  during  the  winter  months  furnishes  in  great  measure  the  supply  of 
water  for  the  steady  flow  of  streams.  The  greatly  reduc^  amount  of  water  available 
for  irrigation  during  the  season,  from  January  1  to  June  30,  1902,  wad  obviously 
caused  by  total  lack  of  snowfall  during  the  wnnter  months. 

RAILWAYS. 

Railway  building  during  the  past  year  ha^  been  more  active,  gener- 
ally, than  any  year  in  the  history  of  the  Territory.  The  El  Paso  and 
Southwestern  ftailway  has  been  built  into  this  Territory  from  El  Paso 
to  Bisbee,  and  through  trains  are  now  running  to  Bisbee  over  this 
line.  Freight  and  passenger  rates  have  been  materially  lowered  owing 
to  the  competing  line  entering  southeastern  Arizona,  and  that  portion 
of  the  Territory  has  been  greatly  benefited. 

The  Tombstone  branch  of  the  El  Paso  and  Southwestern  Railway 
is  now  being  constructed,  running  from  Fairbank,  on  the  Arizona  and 
Southeastern  Railway,  to  Tombstone.  This  road  will  be  extended  to 
College  Peak,  where  connection  will  be  made  with  the  main  line  of 
the  El  Paso  and  Southwestern.  Tombstone,  the  county  seat  of  Cochise 
County,  will  be  given  the  advantages  of  milroad  transportation  early 
during  the  present  winter. 

Reports  have  been  received  of  progress  made  during  the  year  from 
numbers  of  railway  companies  operating  roads  in  Arizona,  and  I  have 
the  honor  to  submit  below  some  of  the  statements. 

Arizona  and  Nrir  Meirlco  Raihmiy, — The  Lordsburg  and  Hacbita 
Railway  was  completed  in  June  of  the  present  year,  lliis  road  is  an 
extension  of  the  Arizona  and  New  Mexico  Railway,  and  is  Z%\  mile^ 
in  length.  It  runs  from  Lordsburg  to  Hachita,  N.  Mex.,  where  it 
joins  the  El  Paso  and  Southwestern  Railway.  This  railway  is  owned 
by  the  Arizona  and  New  Mexico  Railway  Company,  with  headquarters 
in  Clifton,  Ariz.  During  the  present  year  no  changes  were  made  in 
the  Arizona  and  New  Mexico  Railway.  This  road  inmay  of  last  year 
was  changed  from  36  inch  to  standard  gauge.  The  road  is  71  miles 
long,  41  miles  in  Arizona  and  30  miles  in  New  Mexico. 

Arhona  and  Utah  Railway, — This  road  runs  from  McConnico  Junc- 
tion, on  the  Santa  Fe  Pacific  Railway,  to  Chloride,  in  Mohave  County. 
No  extension  of  the  road  has  been  made  during  the  past  year.  Tie 
roadbed  has  been  improved,  new  bridges  constructed,  and  new  and 
larcrer  engines  added  to  the  equipment  of  the  road.  Superintendent 
N.  W .  Tarr  reports  that  the  shortage  of  water  for  mill  purposes  at 
<'hloride  has  decreased  the  trafiSc  somewhat,  but  the  further  oevelop- 
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ment  of  water  will  soon  eliminate  this  obstacle.  This  railway  enters 
a  remarkably  rich  mining  region,  and  will  no  doubt  be  extended  as 
new  mining  districts  are  opened  to  production. 

Grand  Canytm  Railway, — The  passenger  business  of  this  new  line 
of  railway  has  wonderfulh-  increased  during  the  past  year,  owing  to 
extensive  advertising  in  llastern  States  of  9ie  wonders  of  the  Grand 
Canvon  of  the  Colorado  River  in  Arizona.  This  railway  runs  from 
Williams,  on  the  Santa  Fe  Pacific,  to  the  Grand  Canyon,  and  thousands 
of  tourists  have  availed  themselves  of  the  opportunity  of  an  all-rail 
trip  to  the  canyon.  Geneml  Manager  A.  G.  W  ells  of  this  road  reports 
that  the  physical  condition  of  the  Gmnd  Canvon  Railwav  has  been 
much  improved  during  the  year,  heavy  repairs  having  been  made 
upon  all  of  the  bridges;  tie  plates  applied  to  a  large  number  of  the  ties, 
many  of  which  have  also  been  renewed;  new  water  station  facilities 
at  the  Gmnd  Canyon  installed,  and  heavy  general  track  repairs  made. 

Santa  Fe^  Preaeott  and  Phoenix  Railway, — Mr.  J.  H.  Emmert, 
assistant  to  the  president,  reports  as  follows  upon  the  progress  made 
by  the  Santa  Fe,  Prescott  and  Phoenix  Railway  during  the  past  vear: 

During?  the  fiscal  year  which  ended  June  30,  1901,  and  the  fiscal  year  which  ended 
June  30,  190*2,  this  company  constructed  23  miles  of  track  known  as' the  Hell  Canyon 
Gut-Off,  at  a  net  cost  of  approximately  $250,000.  This  cut-off  was  for  the  purpose  of 
improving  the  grade  and  alignment  and  reducing  the  length  of  the  main  line.  It 
reduced  tne  distance  3  miles;  the  maximum  south-bound  grade  from  1  per  cent  to 
three-fourths  of  1  per  cent;  the  north-bound  grade  from  3  per  cent  to  li  per  cent;  the 
curvature  from  a  maximum  of  12  degrees  to  a  maximum  of  6  degrees,  and  the  total 
degrees  of  curvature  from  4,100.7  to  1,476.8  degrees.  On  the  old  line  there  were  40 
wooden  pile  and  trestle  bridges,  21  of  which  were  ver\'  high,  while  on  the  new"  line 
there  are  only  9,  and  only  1  of  any  considerable  height.  The  new  line  has  1  steel 
viatiuct  across  Hell  Canyon,  which  is  169  feet  high  and  650  feet  long,  and  rests  on 
concrete  piers.  This  cut-off  reduces  the  time  of  our  passenger  trains  about  thirty 
minutes,  and  freight  trains  from  one  to  two  l^ours,  and  the  cost  of  operation  to  a  con- 
siderable extent. 

This  company  also  laid  about  10  miles  of  65-pound  rails  on  the  main  line  south  of 
Prescott,  replacing  56-pound  rails.  This  replacement  was  on  heavy  grades,  the  rails 
released  being  needed  for  extensions. 

During  the  fiscal  vear  ended  June  J^,  1902,  the  Bradshaw  Mountain  Railroad  Com- 
I)any  constructed  a  Ibranch  road  cc^nnecting  with  the  Prescott  and  Eastern  Railroad 
near  Huron,  nmning  up  Big  Bug  Creek  to  the  Poland  mine,  a  distance  of  7.8  miles. 
This  company  has  also  completed  5  miles  of  track  from  Maver  in  the  direction  of 
Crowned  King,  and  is  also  constructing  11  miles  more  in  the  same  direction,  and 
expects  to  have  completed  the  16  miles  m  the  course  of  six  or  eight  months. 

This  management  has  also  under  consideration  the  constructiijn  of  other  branches 
into  other  meritorious  mining  districts,  and  will  continue  its  policy  of  building  such 
branches  as  soon  as  the  develoi^ment  is  suflScient  to  warrant. 

The  above  covers  all  of  the  improvements  that  have  been  made  to  our  property 
that  are  of  sufficient  importance  to  mention,  and  also  of  the  construction  oi  new 
branches  which  this  company  owns  and  will  operate. 

Phoenix  and  Eastei*n  Railiray. — This  is  a  projected  railway  frora 
Phoenix  to  Benson,  right  of  wa}^  for  which  is  now  being  secured  with 
success  bv  agents  of  tne  company,  aided  by  the  citizens  of  Phoenix, 
Mesa,  and  otner  cities  which  will  be  benefited  by  such  a  road. 

The  Phoenix  and  Eiastern  Railroad  will  be  180.8  miles  long,  and  will 
extend  from  Phoenix  through  Tempe,  Mesa,  thence  to  a  point  on  the 
Gila  River  opposite  Florence,  thence  up  the  Gila  and  San  Pedro  through 
Kelvin,  Riverside,  Dudley ville,  and  Mammoth  to  Benson.  Its  con- 
struction will  afford  an  unlimited  market  for  all  of  the  products  of  the 
Salt  River  Valley  and  of  the  Gila  in  the  neighborhood  of  Florence.  It 
will  also  admit  of  the  development  of  very  rich  mineral  districts  from 
Florence  to  Benson  on  both  sides  of  the  rivers  named.     Already  the 
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development  has  increased  in  this  section  in  anticipation  of  the  con- 
struction of  the  road.  A  great  number  of  the  mines  in  the  neighbor- 
hood of  Kelvin  produce  that  character  of  ore  which  requires  smelting 
for  profitable  treatment,  and  the  construction  of  this  road  will  enable 
owners  to  secure  fuel  at  a  cost  that  will  permit  of  their  operating  their 
properties,  which  they  can  not  now  do  without  loss.  This  road  will 
give  Phoenix  another  connection  with  the  East  and  with  the  South. 
At  Benson  it  will  connect  with  the  El  Paso  and  Southwestern  Railroad 
as  well  as  with  the  Southern  Pacific  system. 

Santa  7v  Pacfjic  Raihcay, — This  great  transcontinental  railway 
passes  across  the  northern  portion  of  Arizona.  In  years  past  gr^t 
sums  of  money  were  spent  to  make  this  road  complete  in  every  partic- 
ular, and  during  the  past  year  only  additional  improvements  were 
made  such  as  the  constant  operation  of  a  great  system  necessitates. 
Passing  tracks  have  been  lengthened,  and  many  miles  of  new  tracks 
have  been  installed  in  Arizona  to  facilitate  the  movement  of  trains. 
Ballasting  and  the  laying  of  new  rails  has  occupied  the  attention  of  the 
company  upon  its  Arizona  tracks  during  the  past  year. 

Gila  Valley^  Globe  and  Xorthem  Mailway, — ^This  is  one  of  the 
impjortant  railwaj-s  of  Arizona.  It  enters  rich  mining  and  agricultural 
regions  and  terminates  at  Globe,  one  of  the  largest  of  uie  copper 
camps  of  Arizona.  The  road  passes  through  the  fertile  Gila  Valley, 
which  is  extensively  cultivated,  and  great  quantities  of  hav,  grain,  and 
other  products  of  the  valley  find  an  outlet  to  larger  markets  through 
this  railway. 

Southern  Pacific  Railwav, — Mr.  C.  C.  Sroufe,  superintendent  of 
the  Tucson  division  of  the  Southern  Pacific  Railway  submits  the  fol- 
lowing report: 

The  Southern  Pacific  Company  has  adopted  the  policy  of  making  general  improve- 
ments in  its  track  and  yard  facilities  at  terminal  points,  replacing  all  of  its  hghter 
rails  with  heavy  80-pound  steel,  thus  enabling  them  to  handle  their  tracks  with 
greater  dispatch  and  less  expense  for  repairs  to  the  track.  This  has  involved  the 
changing  of  about  80  miles  of  rail,  at  a  cost  of  over  $300,000. 

The  recent  explorations  made  by  us  in  the  development  of  water  for  locomotive 
use  at  Benson,  Ariz.,  resulted  in  striking  an  artesian  flow  approximating  3,000 
gallons  pjer  hour,  at  a  depth  of  about  500  feet,  the  water  being  of  a  very  fair  quality. 
It  is  the  intention  of  the  company  to  drill  one  or  more  deej)  wells  at  Gila  Bend,  Ariz., 
to  a  depth  of  2,000  feet  if  necessarv,  to  determine  the  possibility  of  procuring  a  good 
supply  of  water  at  that  point.  The  present  supply  is  very  inferior,  containing  a 
large  percentage  of  incrustating  and  corrosive  elements. 

At  Casa  Grande  we  recentlv  developed  an  excellent  supply  of  water  at  a  depth  of 
580  feet.  It  is  proposed  to  irill  a  number  of  experimental  shallow  wells,  with  a 
view  to  developing  the  water  supply  at  various  points  on  the  division.  The  lack  of 
a  suitable  water  supply  is  one  of  the  great  drawbacks  to  our  operations  in  this  Terri- 
tory, as  nearly  all  tne  water  is  highly  charged  with  incrustating  matter  and  very 
hard  on  locomotive  boilers. 

Lafst  year  this  company  experienced  a  very  severe  washout  on  the  New  Mexico 
and  Arizona  branch  line,  running  from  Benson  to  Nogales,  resulting  in  a  complete 
loss  of  10  miles  of  track  and  an  interruption  of  traflSc  for  several  days.  The  com- 
pany has  profited  by  its  experience  in  this  washed-out  district  by  building  the  recon- 
structed line  in  more  favorable  locations  and  erecting  several  steel  bridg^,  insuring 
themselves,  in  a  measure,  against  a  repetition  of  such  a  disaster. 

The  question  of  new  shops  at  Tucson  is  now  under  consideration,  and  should  it  be 
decided  to  erect  them  it  will  give  a  large  increase  in  the  present  facilities,  with  cor- 
responding benefits  to  the  community,  the  desirability  oi  which  can  not  be  overesti- 
mated. 

The  transcontinental  freight  traffic  has  shown  very  favorable  increases  ovw  pre- 
ceding years,  and  has  necessitated  the  replacing  of  the  old  style  of  engines  with  the 
most  modem  compound-cylinder  t>^  of  locomotive,  thus  enabling  the  company  to 
handle  longer  and  heavier  trains  and  make  better  time.    The  efficiency  of  the  freight 
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service  is  excellent,  the  average  time  required  to  handle  freight  between  San  Fran- 
cisco and  New  Orleans,  a  distance  of  about  2,500  miles,  being  seven  days  and  seven 
hours,  which  includes  all  delays  from  regular  stops  and  other  incidental  causes. 

The  possibility  of  inauguratmg  a  double  daily  passenger  train  service  through  the 
Territory  is  imder  consideration,  and  w^ould  be  a  great  accommodation  to  the  public 
if  inaugurated. 

The  company  adopted  oil  for  locomotive  fuel  instead  of  coal,  replacing  the  coal- 
burning  engines  with  oil  burners  as  rapidly  as  possible.  Oil  as  a  fuel  has  &en  found 
more  economical  than  coal,  and  is  cleaner,  makes  a  hotter  fire,  and  is  much  easier 
to  handle.  This  has  necessitated  the  building  of  large  oil-storage  reservoirs  at  differ- 
ent points  on  this  division,  with  a  capacity  running  from  1,250,000  to  2,000,000 
gallons  each.  These  reservoirs  feed  the  oil  direct  to  the  engine  tenders  through 
laige  column  pipes,  a  minimum  amount  of  labor  being  involved. 

The  gross  earnings  of  the  company  in  the  Territory  show  a  corresponding  increase 
with  the  volume  of  business  handled,  and  I  regret  that  I  have  not  available  the 
figures  for  giving  you  accurate  data  on  the  subject. 

El  Paso  and  Southwesteim  Railway, — Mr.  W.  G.  Choate,  general 
superintendent  and  traffic  manager  of  the  El  Paso  and  Southwestern 
Rail  way,  submits  the  following  report: 

At  the  close  of  the  year  ending  June  30,  1902,  there  were  in  operation  on  this 
system  133.96  miles  of  main  line  and  16.06  miles  of  siding,  making  a  total  of  150.02 
miles. 

New  line  completed  during  the  year  was  41.12  miles;  old  track  relaid  was  4  miles; 
weight  of  steel  used,  60  and  65  pounds,  respectively.  Grading  and  laying  various 
spurs  at  Douglas  and  Bisbee  for  convenience  and  betterment  of  the  service,  10  miles; 
surveys  made  for  straightening  the  line  between  Forrest  and  Naco,  16  miles;  between 
Lewis'  Springs  and  Naco,  23  miles.  There  Jias  been  erected  during  the  year  a  round- 
house and  railroad  shops  at  Douglas;  also  many  permanent  buildings  and  a  general 
office  added  for  our  operating  forces  at  that  point. 

In  addition  to  the  foregoing,  this  company  has  expended  during  the  year  in  Ari- 
zona, in  the  way  of  obtaining  the  necessary  supply  of  water,  houses  for  its  laborers 
enga^^  in  track  service,  coal  bins,  powder  houses,  station  buildings,  etc.,  an  amount 
considerably  in  excess  of  $50,000. 

Since  the  close  of  the  year  above  named  the  same  interests  have  also  let  contracts 
for  the  building  of  a  branch  road  from  Fairbank  to  Tombstone,  a  distance  of  10.23 
miles,  and  the  actual  work  on  this  branch  is  now  in  active  progress  and  we  hope  to 
have  the  road  ready  for  operation  not  later  than  January  1, 1903. 

Maricopa  and  Phoenix  and  Salt  River  Valh^y  Railroad, — This  road  is 
the  connecting  link  of  the  Southern  Pacific  system  with  the  Salt  River 
Valley.  The  distance  from  Maricopa,  where  the  road  connects  with 
the  Southern  Pacific,  to  Phoenix  is  35  miles.  A  branch  line  from 
Tempe  to  Mesa  City  is  8  niiles  in  length. 

The  company  operates  4  large  locomotives  and  67  cars,  this  embrac- 
ing the  entire  rolling  facilities.  The  road  is  of  standard  gauge.  The 
company  maintains  a  shop  at  Phoenix,  where  all  of  the  repair  work  is 
done  wilh  the  exception  of  the  heaviest  character. 

Improvements  have  been  made  during  the  year  upon  the  tracks  of 
the  company,  and  $85,000  have  been  expended  in  repairing  bridges  on 
the  Gila  and  Salt  rivers.     A  tine  stiTicture  has  been  built  by  the  com- 

gany  across  the  Salt  River,  consisting  of  nine  spans,  known  a^Ss  the 
ratt  truss,  a  combination  wood  and  steel  bridge.     It  is  1,600  feet  in 
length,  with  its  approaches. 

The  traffic  of  the  road  has  been  very  heavy  during  the  past  season 
in  cattle,  hoi'ses,  hogs,  hay,  and  gitiin.  During  the  year  there  have 
been  shipped  over  this  road,  for  delivery  in  southern  California,  20,000 
or  25,000  head  of  beef  cattle.  Shipments  of  cattle  would  have  been 
much  greater  had  it  not  been  for  the  drought.  A  large  number  of  the 
cattle  brought  to  the  Salt  River  Valley  from  mountain  ranges  failed  to 
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fatten  on  account  of  the  scarcity  of  feed.  Phoenix,  Tempe,  and  Mesa 
are  the  stock,  hay,  and  grain  shipping  points.  During  tne  past  year 
Tenipe  exceeded  in  the  number  of  cattle  shipped  out. 

The  passeno-er  service  of  the  road  at  the  present  time  is  one  round 
trip  a  day  between  Maricopa  and  Phoenix.  The  Southern  Pacific  Com- 
pany will  double  its  daily  passenger  service  during  the  present  fall  and 
winter,  which  will  necessitate,  in  all  probability^  a  double  passenger 
service  between  Phoenix  and  Maricopa  in  order  to  accommodate  the  pas- 
senger service  on  the  other  line.  The  Afaricopa  and  Phoenix  and  Salt 
River  Valley  Railroad  is  operated  independently,  although  its  connec- 
tions and  affiliations  are  with  the  Soutnern  Pacific  Company,  it  being 
the  outlet  of  that  road  to  the  Salt  River  Valley.  A  double  daily  serv- 
ice between  Mesa  and  Phoenix  is  maintained.  Mesa  is  one  of  the  most 
flourishing  districts  of  the  valley,  and  the  stock  industry  is  carried  on 
there  extensively'. 

The  tourist  travel  last  winter  was  above  the  average,  and  the  pros 
pect  of  its  being  beyond  anything  that  has  been  known  heretofore  is 
excellent  for  the  fall  and  winter  months  of  the  present  year.     Num- 
bers of  people  every  winter  come  to  the  Salt  River  Valley  to  gain  the 
benefit  of  the  mild  and  health-giving  climate. 

Offices  for  the  opemtion  of  the  road  are  maintained  in  Phoenix  under 
the  direction  of  Mr.  B.  F.  Porter,  general  superintendent.  The  presi- 
dent, Mr.  Francis  Cutting,  who  is  also  president  of  the  Cutting  rack- 
ing Company,  in  San  Francisco,  and  the  board  of  directors  have  their 
offices  in  San  Francisco. 

The  roads  now  in  opemtion  in  the  Territory  are  as  follows: 


'  Gauge. !  MU<». 


Southern  Pacific  of  Arizona,  extending  along  the  southern  part  of  the  Territory  from 
• ofCc   •  •     " 


fM. 


Yumn.  on  tht>  (""oiorado  River,  lo  the  eaMcrn  boundary  oi  Cochise  County.  paj<«ing  ]     3S3 

throutfh  the  counties  of  Yuma,  Maricopa,  Pinal.  Pima*  and  Cochise i      4.84  ' 

Santn  Fe  Pacific,  crossing  north  of  the  center  of  the  Territory,  near  the  thirty-fifth 
parallel,  and  pawing  through  the  counties  of  Apache,  Na\'ajo,  Coconino,  Yavapai.  ' 
and  Mohave j      4. 81        383 

Santa  Fe.  Pre>cott,  and  Phoenix,  running  from  Ash  Fork,  on  the  line  of  the  Santa  I  | 

Fe  Pacific,  tliruugh  the  counties  of  Yavapai  and  Maricopa,  to  Phoenix '      4.  fti        197 

Gila  Valley.  Gl(»be.  and  Northern,  ninning  from  Bowie,  on  the  Southern  Pacific,  in  i 

Cwhisc  C'ountv,  to  Globe.  Gila  County i      4. 8i        l-W 

New  Mexico  and  Arizona,  running  from  Benson,  on  the  Southern  Pacific,  in  Cochise  i  ' 

County,  to  NoKales.  in  the  same  ccmnly.  at  the  Mexican  line 4.  Si  87 

Arizona  and  New  Mexico,  running  from  Clifton,  in  Graham  County,  to  the  Southern  1 

Pacific,  at  l.ordsburg.  N.  Mex 4.8J  '       71 

Arizona  and  .Southeastern,  running  from  Bisbee.  Cochise  County,  to  Benson,  on  the  I 

Southern  Pacific,  in  ihc  same  county 4.84  |       54 

Maricopa  and  I^hoenix  and  Salt  River  Valley,  running  from  Maricopa.  Pinal  County, 
on  the  Southern  Pacific,  to  Pln)enix.  Maricopa  County,  with  a  branch  from  Temi>e,  i 

Maric<'pa  County.  t4»  Mesa,  in  the  same  county 4.84  4S 

Prescott  and  Eastern,  running  from  a  point  on  the  Santa  Fe,  Prescott.  and  Phoenix.  ' 

Ya\  ap.ii  (^»unty.  to  Mayer,  in  the  same  county 4. 84  ,       27 

rnitwi  ViTdc  and  Pacific,  running  from  .lerome  Junction,  on  line  of  Santa  Fe,  Pres- 
cott. and  Ph  >enix  Railway,  to  .lerome  .lunction.  Yavapai  County 3  26 

Congre*'^  GnUl  (nmpany.  running  fmm  Congress  .Function,  on  the  Santa  Fe,  Prescott, 
and  Phoci.ix.  in  Yava|iai  Cimnty.  to  the  Congri'ss  mine 4.84  i 

.\rizona  and  Utah,  rtuiiiing  from  McC<»nnico  Junction,  on  the  Santa  Fe  Pacific,  in 
M(»have  County,  to  Chloride,  in  the  Siime  county 4.84  23 

The  Suit  lica^teni.  from  Don  Uiuis  Station,  on  the  .Arizona  and  Southeastern  Railway. 
to  Doutrlas.  on  the  »x»undary  line  between  Mexico  and  the  Uin'ted  States "...       4.8i         224 

A  brancli  of  the  Arizona  and  Souihea-stern.  from  Don  Louis  Station  to  Naco 4.84  6 

The  Morcnci  Southern,  fnmi  Guthrie,  on  the  .-Vrizona  and  New  Mexico,  to  Morenei  ..3  18 

The  Santa  Fc  and  Grand  Canycm.  from  Williams,  on  the  Santa  Fe,  fo  the  Grand  Can- 
yon of  the  Colorado 4.84  64 

El  Paso  and  .^Southwestern,  entering  Arizona  at  the  eastern  border  of  Cochise  County 
and  passing  .Southwest  to  Bislx'e.  Naco '. .       4. 84         150 
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FORESTS  AND  LUMBER  MANUFACTURE. 

In  the  northern  portion  of  Arizona  are  the  largest  pine  forests  in  the 
United  States,  covering  an  almost  unbroken  are^  of  10,000  square  miles. 
Coconino  County  contains  the  greatest  forest  area,  althougn  Yavapai, 
Apache,  and  Gila  also  have  great  forests.  Reserves  of  forests  have  been 
made  by  the  Government,  thus  providing  for  the  greatest  possible 
safety  from  destruction  by  fires  and  the  cutting  of  trees  without  con- 
sent and  according  to  i*ules  laid  down  by  the  Government. 

The  lumber  industry,  therefore,  is  carried  on  wholly  in  these  north- 
ern counties  of  the  Territory.  There  are  a  number  of  small  mills  in 
some  of  the  smaller  pine  forests  of  southern  Arizona,  such  as  the 
Huachucas,  Pinal  Mountain,  the  Chiricahuas,  and  quantities  of  lumber 
and  timbers  are  manufactured  for  local  uses. 

Flagstaff  and  Williams  contain  the  principal  lumber  mills  in  Arizona, 
and  their  equipment  is  first-class  in  every  particular.  The  Arizona 
Lumber  and  Timber  Company,  of  Flagstaff,  and  the  Saginaw  and 
Manistee  Lumber  Company,  at  Williams,  operate  large  plants,  and  the 
manufacture  of  lumber  at  these  points  is  carried  on  very  extensively. 
In  order  to  properly  present  the  progress  made  during  the  past  year,  I 
have  the  honor  to  submit  herewith  statements  received  from  the  man- 
agers of  these  lumber  companies. 

Arizona  Lumber  and  Tlmher  Company^  Flagstaff. — Mr.  M.  J. 
Riordan,  secretar^^  of  this  company,  submits  the  following  report: 

In  relation  to  our  operations  we  would  say  that  during  the  year  named  the  volume 
of  our  business  has  been  unprecedented.  During  all  the  summer  of  1901^  and  begin- 
ning with  March,  1902,  our  principal  mill  has  been  operated  day  and  night  on  ten- 
hour  shifts,  and  our  auxiliary  mill,  15  miles  from  Flagstaff,  has  been  working  on  a 
ten-hour  shift  continuously.  In  addition  to  this,  during  the  present  season  \ve  have 
been  o|)erating  our  box  factory  day  and  night,  a  thing  that  was  never  before 
attempted  by  us.  The  volume  of  our  trade,  particularly  in  box  and  cut-up  material, 
so  greatly  increased  during  the  year  that  we  found  it  necessary  to  make  an  addition  to 
our  box  factory  and  planery  of  a  building  50  by  155  feet,  with  a  corresponding  increase 
of  machinery.  We  nad  anticipated  when  this  was  done  that  it  would  not  be  neces- 
sary to  run  this  part  of  our  plant  day  and  night,  but  the  result  has  not  justified  our 
anticipations,  as  even  with  the  additions  made  we  can  now  barely  keep  abreast  of 
the  demands.  The  limits  of  our  trade,  because  of  the  peculiar  conditions  of  the  east- 
em  lumber  market,  have  extended  to  points  which,  a  few  years  ago,  it  would  have 
been  thought  beyond  the  possibilities  of  J>n  Arizona  institution  ever  reaching.  The 
denudation  of  the  white-pine  forests  of  Michigan  and  Wisconsin  and  the  increased 
demand  for  this  class  of  material  have  brought  about  the  curious  situation  that  dealers 
in  white  pine  are  now  looking  to  the  Pacific  coast  to  make  up  the  deficit  in  their 
natural  sources  of  supply.  In  consequence  of  these  conditions,  we  have  been  called 
upon  (luring  the  last  eight  months  for  shipments  of  our  material  to  all  pa»ts  of  Kan- 
sas, Muscatme  ( Iowa),  St.  Louis  (Mo.),  Janesville and  Oshkosh  ( Wis. ),  Chicago,  and 
Yonkers  and  Tonowanda  (N.  Y.J.  Of  course  this  new  market  absorbs  only  certain 
>cradei?  of  our  pro<luct,  mainly  sucn  as  can  be  worked  into  sash  and  door  stocK.  How 
long  the  condition  now  existing  will  prevail  can  not  be  determined,  but  it  is  to  be 
presumed  that  the  market  opened  up  for  Arizona  pine  will  constantly  widen  rather 
than  diminish. 

'  During  several  years  past,  but  particularly  during  the  last,  a  broad  market,  here- 
tofore supplied  from  Arkansas,  Iowa,  and,  to  some  extent,  Wisconsin  and  Texas,  has 
opened  up  for  us  in  the  supply  of  boxes  of  various  kinds,  and  particularly  of  canta- 
loupe crates,  in  Colonwlo,  Kansas,  and  Texas.  Our  cantaloupe  crate  particularly  has 
been  shipped  ver\'  largely  to  the  Rocky  Ford  district  of  Colorado,  where,  on  account 
of  the  superior  class  of  niaterial  and  the  excellence  of  the  manufacture,  it  has  been 
preferred,  even  at  a  higher  price,  to  the  product  coming  from  other  States.  W^e 
believe  that  it  w  greatly  to  the  credit  of  Anzona  to  be  able  to  say  that  the  quality  of 
workmanship  put  into  the  material  which  it  is  shipping  has  given  it  a  preference  over 
States  which  have  always   been   furnishing  such  material  heretofore.     In  other 
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words,  ^e  might  answer  the  query,  **Can  any  good  come  out  of  Arizona?"  posi- 
tively and  unqualifiedly  in  the  affirmative. 

The  main  body  of  our  box  shipments  has  gone  to  California,  into  which  State  we 
have  thus  far  this  year  shipped  more  pine  boxes  than  any  concern  on  the  Pacific 
coast,  with  a  single  exception,  and  there  is  at  the  present  date  only  a  small  margin 
between  ourselves  and  this  other  concern. 

It  may  be  of  interest  to  know  that  the  Saginaw  and  Manistee  Lumber  Company, 
at  Williams,  and  ourselves  have  during  this  year  shipped  six  c&ra  of  boxes  to  the 
Rhodes  fruit  farm,  at  Capetown,  South  Africa.  We  believe  that  this  is  probably 
the  most  distant  shipment  of  an  Arizona  product  that  has  ever  been  made. 

Our  shipments  in  mining  material,  failroad  material,  and  commercial  lumber  have 
increased  considerably  and  the  territory  which  we  now  reach  has  been  very  materi- 
ally extended.  It  is  unfortunate  for  us  and,  we  believe,  for  the  Territory  that  trans- 
portation facilities  within  Arizona  are  not  such  as  to  permit  us  to  r^ich  some  of 
the  largest  consumers  of  lumber  within  the  Territory.  To  certain  parte  of  the  Ter- 
ritory' lumber  is  being  brought  from  1,000  to  2,500  miles  at  freight  rates  very  much 
lower  than  can  be  shipped  under  by  ourselves  to  the  same  points,  a  distance  of  only 
between  300  to  500  miles.  It  is  to  be  re^tted  that  the  interests  of  the  Territory  are 
thus  made  to  suffer  and  that  the  industries  of  States  with  which  we  have  nothing  in 
common  are  built  up  at  the  expense  of  our  own. 

The  policy  of  the  General  Ciovernment  in  withdrawing  from  entr>'  all  forest  lands 
within  the  Territory  and  forming  them  into  forest  reserves  has  greatly  diminished 
the  available  timber  resources  of  the  Territory.  It  is  to  be  expected  that  such  rule« 
as  will  make  the  mature  timber  on  these  reservations  available  will  in  time  be  form- 
ulated by  the  Government,  but  for  the  present  they  are  absolutely  withdrawn  both 
from  entry  and  from  availability  for  commercial  purposes.  The  policv  of  the  Gov- 
ernment in  conserving  the  forest  interests  of  the  Territory  is  undoubtedly  a  wise  one 
and  will  ultimately  redound  to  the  commercial  benefit  of  all  interests  of  the  Terri- 
tory, but  for  the  present  it  leaves  the  interests  of  the  Saginaw  and  Manistee  Lumber 
Company  at  Williams  and  those  belonging  to  this  company,  with  a  few  minor  hold- 
ings, practically  the  ohly  timber  resources  in  the  Territory  available  for  commercial 
uses. 

The  Arizona  Lumber  and  Timber  Company  has  been  continuously  in  operation  for 
twenty  years,  the  whistle  havine  blown  for  the  first  time  on  August  20,  1882.  The 
volume  of  business  has  constantly  increased  until  it  is  now  from  four  to  six  times  ae 
great  as  during  any  one  year  of  the  first  ten  years  of  its  existence.  A  better  index  of 
me  general  progress  of  the  Territory,  we  believe,  could  not  be  had,  for  the  advance 
in  our  operations  has  been  the  result  of  the  advance  made  in  the  interests  surround- 
ing us. 

Sagina/w  ajid  Manistee  Lumber  Company^  Williams. — Mr.  William 
F.  Dermont,  general  manager  of  the  Saginaw  and  Manistee  Lumber 
Company,  has  submitted  a  orief  statement  of  the  progress  made  by 
his  company  during  the  year,  and  the  quantity  of  luml&r,  boxes,  and 
other  articles  manufactured. 

The  manufacture  of  lumber  for  the  fiscal  year  closed  June  30, 1902, 
was  23,000,000  feet,  and  other  production  is  given  as  follows:  Box 
shooks,  5,400,000  feet;  lath,  4,769,000;  stulls,  64,765  linear  feet. 

The  average  number  of  men  employed  in  the  woods  by  the  com- 
pany during  the  year  was  130;  the  ayei'age  number  employed  in  the 
sawmill,  planing  mill,  box  factory,  and  yard  was  200. 

The  company  operates  the  Saginaw  Southern  Railway,  which  runs 
into  the  forests  from  the  mills,  and  during  the  year  branches  of  this 
road  were  built  to  extend  farther  into  the  forests. 

FOREST   RESERVES. 

A  number  of  forest  reserves  have  been  made  in  Arizona  during-  the 
past  year,  removing  large  areas  of  land  from  entry.  The  San  Fran- 
cisco Forest  Reserve,  created  August  17, 1898,  was  enlarged  by  Execu- 
tive order  of  April  12,  1902,  so  as  to  cover  the  sections  owne3  by  the 
Santa  Fe  Pacific  Railroad  Company,  successors  to  the  Atlantic-Pacific 
Railroad.    The  Black  Mesa  Forest  Reserve  was  created  August  17, 
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1898;  the  Prescott  Forest  Reserve  was  created  May  10,  1898,  and 
enlarged  October  21, 1899;  the  Santa  Rita  Forest  Reserve  was  created 
by  Executive  order  of  April  11,  1902,  and  is  situated  south  and  south- 
east of  Tucson;  the  Santa  Catalina  Forest  Reserve,  created  by  Executive 
order  July  2,  1902,  is  situated  northeast  of  Tucson;  Mount  Graham 
Forest  Reserve,  created  by  Executive  order  dated  July  22, 1902,  is  situ- 
ated northeast  and  south  of  Camp  Grant  Military  Reservation:  Chiri- 
cahua  Forest  Reservation,  createa  by  Executive  order  of  Julv  30, 1902, 
\»  situated  east  of  Tombstone,  in  Cochise  County,  and  extencfs  about  10 
to  15  miles  from  the  New  Mexico  boundary;  Grand  Canyon  Forest 
Reserve  was  created  by  Executive  order  of  February  20, 1893. 

Four  sections  of  land  southeast  of  Tucson,  in  Pima  County,  were 
reserved  during  the  year  for  an  agricultural  experimental  station,  and 
the  director  of  the  agricultural  experimental  station  of  Arizona  has 
under  way,  upon  this  land,  experimentations  in  the  improvement  of 
the  ranges. 

Tree  planting, — An  inspection  of  the  mountains  and  hills  in  the 

neighborhood  of  Prescott  and  other  portions  of  the  Territoiy,  which 

have  in  the  past  been  denuded  of  their  timber,  leads  to  the  belief  that 

the  (government  Forestry  Department  should  plant  either  young  trees 

or  seeds  of  forest  trees  common  to  their  several  localities.     Massive 

stumps  of  the  oak,  pines  in  variety,  ash,  walnut,  sycamore,  juniper, 

birch,  Cottonwood,  and  other  trees  indicate  that  the  soil  is  capable  of 

growing  large  timber,  and  if  the  Forestry  Department  should  instruct 

the  forest  supervisors  to  collect  and  plant  seeds  of  trees  in  suitable 

places,  in  time  these  districts  would  again  be  growing  timber  of  the 

greatest  value  to  the  country;  and  with  the  growth  of  timber  it  mav 

be  expected  that  the  present  unfavorable  conditions  of  the  climate  will 

be  affected,  for  the  trees  will  atti'act  and  conserve  moisture.     It  may 

be  safely  predicted  that  the  old  springs  will  revive  and  the  dry  water 

courses  again  be  charged  with  running  water  for  the  use  of  the  miner 

in  reducing  his  ores  and  the  irrigator  in  cultivating  the  valleys  below. 

Another  matter  for  the  consideration  of  the  Forestry  Department  is 

the  necessity  of  replanting  young  trees  upon  the  ground  which  is  now 

being-  laid  bare  by  lumbermen.     Lumber  in  the  future  will  be  in  great 

demand,  and  provision  for  its  growth  is  of  the  greatest  importance  to 

the  country.     Nature  in  its  wild  way  cares  for  many  young  trees 

on  the  mountain  sides,  but  its  efforts  can  be  increased  a  thousandfold 

by  the  guiding  hand  of  the  Forestry  Department. 

MIXING. 

Guiding  and  directing  the  destiny  of  every  industiy,  mining  in 
Arizona  has  always  occupied  the  vanguard  of  civilization;  progress 
and  wealth  in  all  commercial  lines,  education,  society,  and  the  advance- 
ment of  cities  and  towns  all  received  their  impetus  of  growth  because 
of  the  development  of  some  rich  mining  district,  which  made  it  possi- 
ble for  other  industries  to  thrive.  But  few  counties  in  Arizona  present 
exceptions  to  this  fact;  vet  if  the  history  of  the  settlement  of  the 
country  is  closely  studied  it  will  be  found  that  scarcely  a  communit}' 
in  Arizona  has  not  sprung  up  more  or  less  directly  through  the 
influence  of  mining  development;  therefore  it  must  be  conceded  that 
mining'  stands  first  and  foremost,  planting  the  outpost  of  civilization 
in  new  districts,  creating  wholesome  conditions  of  life  in  untamed  and 
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uninhabited  mountains,  and  adding  each  year  to  the  taxable  wealth  of 
the  Territory  and  its  individual  prosperity. 

The  knowledge  that  vast  mineral  wealth  was  hidden  in  the  mountains 
of  Arizona  made  hundreds  of  brave  men  risk  the  dangers  of  the  early 
frontier.  The  Ajo  copper  mines  in  Yuma  County  were  among  the 
fii-st  discovered;  the  Vulture,  in  Maricopa,  began  to  give  up  its  great 
wealth  a  few  years  later,  and  long  before  these  mines  were  found  by 
European  settlers  the  Indians  and  Spaniards  had  worked  and  recovered 
untold  wealth  from  mineral  veins  in  this  Territory.  The  cattle  indus- 
try came  after  mining  had  led  the  way  and  made  a  path  in  the  wilder- 
ness? for  the  greater  civilization  which  was  to  follow.  Other  industries 
appeared,  drawn  by  the  magnetism  of  treasure  stored  in  mountains 
and  plains,  until  to-day  we  tind  Arizona  one  of  the  greatest  conmion- 
wealths  in  the  United  States,  and  mining  occupies  the  vanguard,  as  it 
has  from  the  start,  in  the  march  of  progress  toward  the  greatest 
realization  of  development  in  all  of  the  Territory's  resources. 

There  is  scarcely  a  mountain  range  in  Arizona  of  any  importance 
that  is  not  highly  mineralized.  Mining  camps  are  now  found  from 
one  end  of  the  Territory  to  the  other,  and  new  districts  are  being 
developed  and  mines  opened  up  with  astonishing  rapidity.  So  great 
is  this  development  in  Arizona  at  the  present  time  that  one  soon 
loses  track  of  the  growth  unless  constant  attention  is  applied.  Where 
there  was  a  prospector's  camp  a  year  ago,  to-day  there  exists  a  pros- 
perous production  camp,  with  extensive  equipment  and  populated  by 
mining  operators  and  miners. 

The  production  of  gold  in  Arizona  increases  each  year  a.s  develop- 
ment or  this  metal  progresses.  Arizona  contains  within  it8  borders 
some  of  the  richest  gold-producing  camps  in  the  United  States. 

The  production  of  copper  has  made  this  Territory  famous  through- 
out the  world  as  a  mining  region.  The  chief  copper-producing  mines 
are  the  United  Verde  at  Jerome,  the  Copper  Queen  at  Bisbee,  the  Old 
Dominion  and  the  United  Globe  mines  at  Globe,  the  Arizona  Copper 
Company's  mines  at  Clifton,  the  Detroit  Copper  Companv's  mines  at 
Morenci,  the  Shannon  copper  mines  near  Clifton,  the  Silver  Bell  in 
Pima  County,  the  Tro}^  mmes  in  Pinal  County,  and  a  number  of  other 
camps. 

The  decrease  in  the  prices  obtained  for  copper  has  resulted  in  the 
closing  down  of  Helvetia.  Silver  Bell,  and  a  number  of  other  smaller 
camps  during  the  year;  but  the  large  mines  have  not  been  materially 
affected. 

Every  mining  district  of  Arizona  reports  activity  in  the  develop- 
ment of  properties  during  the  year,  and!^  extensive  sales  of  mines  have 
been  made,  resulting  in  the  investment  of  large  sums  of  capital  in 
development  and  equipment. 

Scarcity  of  water  in  many  of  the  mining  districts  has  retarded 
development  to  some  extent;  but  this  drawback  is  f  requentlv  met  with 
in  Arizona,  and  miners  are  usuallv  prepared  to  overcome  the  adverse 
conditions. 

Imi^ortant  additions  have  been  made  to  the  mining  operations  within 
the  Territory.  Several  large  mines  have  become  proaucei's,  bringing 
into  existence  new  and  important  mining  camps,  and  the  progress  of 
the  year  was  perhaps  the  most  extensive  in  the  history  of  mining  in 
A  rizona. 

Yavapai,  Graham,  Cochise,  Gila,  Yuma,  Pima,  Pinal,  and  Mohave 
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are  the  leading  raining  counties  of  Arizona.  Maricopa  County  has  a 
number  of  rich  mines,  embracing  within  its  boundaries  the  famous 
Vulture  gold  mine,  which  in  years  past  was  one  of  the  great  wealth 
producers  of  the  Southwest.  The  Phoenix  gold  mine  is  in  this  county, 
and  there  are  a  great  many  excellent  mining  properties  in  the  Castle 
Creek  district  which  have  received  attention  ciuring  the  year  in  devel- 
opment and  equipment.  Maricopa  County  does  not  claim  to  possess 
the  biggest  mines,  but  the  countv  stands  always  ready  to  provide  hav 
and  grain,  vegetables,  fruits,  and  other  products  of  the  ranches  to  all 
the  great  mines  within  reach. 

In  order  to  present  substantial  information  in  regard  to  the  advance- 
ment in  the  mining  industry  during  the  past  tiscal  year,  I  have  the 
honor  to  submit  herewith  brief  descriptions  of  some  of  the  leading 
mines  of  Arizona  of  which  reports  have  been  submitted  to  me: 

COCHISE  COUNTY. 

Cochise  County  has  advanced  wonderfully  during  the  year  in  min- 
ing. A  number  of  productive  mines  have  been  opened  up  in  different 
sections  of  the  county,  and  the  expansion  of  Bisbee,  the  great  copper 
camp,  has  been  most  marked. 

Douglas,  the  new  town  on  the  international  border,  is  to  be  a  center 
of  smelting  and  reduction  works,  aside  from  the  claims  it  possesses  as 
a  railroad  point  of  importance.  The  Copper  Queen  Consolidated 
Mining  Company  will  construct  large  reduction  works  at  this  place, 
which  will  embrace  processes  for  the  treatment  of  all  products  of  the 
mines  of  Phelps,  Dodge  &  Co.  in  Arizona  and  northern  Sonora.  The 
works  will  have  a  capacity  of  1,500  tons  per  day.  The  Calumet  and 
Arizona  Mining  Company  is  also  constructing  reduction  works  at 
Douglas,  where  the  ores  from  the  company's  mines  in  the  Bisbee 
district  will  receive  treatment.  The  plant  will  have  a  capacity  of  600 
tons  per  day. 

The  Copper  Queen  Consolidated  Mining  Company  is  building  a  store 
at  Douglas,  which  will  cost  $100,000  when  completed.  From  this  store 
supplies  will  be  furnished  the  different  smelting  and  mining  camps  of 
the  company,  including  Douglas,  Nacosari,  and  other  camps. 

Calumet  and  Arizona  mines. — The  Calumet  and  Arizona  Mining 
Company,  a  new  corporation  in  Arizona,  has  organized  three  com- 
panies during  the  past  year  to  operate  in  mining  enterprises.  I.  L. 
Men-ill,  superintendent  of  the  Calumet  and  Arizona  Mining  Company, 
reports  that  his  company  has  completed  4  miles  of  exploration  work 
underground  during  the  year.  This  work  has  exposed  ore  bodies  of 
fair  average  in  copper,  gold,  and  silver.  The  smelter,  of  600  tons 
capacity,  which  is  oeing  erected  at  Douglas,  will  be  in  operation 
by  October  1  of  the  present  year.  This  company  has  expended  for 
exploration  work  and  machinery  during  the  past  year  $4:00,000.  This 
sum  does  not  include  the  purchase  price  of  the  properties,  which  is 
said  to  be  §500,000. 

Copper  Queen  Consolidated  Mining  Company, — Mr.  Walter  Douglas, 
superintendent  of  this  company,  reports  as  follows  on  the  progress  of 
the  company's  operations  during  the  past  year: 

The  output  of  this  company  for  the  twelve  months  ending  June  30,  1902,  was 
18,:U3  tons  of  copper.  The  mine  is  oi)erated  and  the  ore  is  brought  to  the  surfac^e 
through  five  shafts,  of  which  two  are  used  for  development  work  only.  The  differ- 
ent gbaltfi  are  connected  w4th  the  smeUing  works  by  a  standard-gauge  railroad,  and 
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the  ore  is  transported  by  this  railroad  from  the  storage  bins  at  the  hoistinK  works  to 
the  main  smelter  bins' fn)m  whence  the  furnaces  are  fed.  The  reduction  works 
are  composed  of  a  smelting  and  converting  plant,  there  being  five  steel  water-jacketed 
furnaces  12()  by  42  inches  and  five  5  by  9  loot  "Queen  Type'*  converters.  Steam  is 
furnished  for  the  hoisting  and  reduction  works  by  32  common  tubular  and  marine 
boilers  of  various  sizes  and  designs,  the  fuel  at  present  in  use  being  crude  oil  from 
Texas  atid  California.  The  total  consumption  is  about  13,000  gallons  per  day,  while 
about  1(H)  tons  of  coke  is  consumetl  at  the  smelter. 

The  wage  of  underground  work  is  a  unifonn  one  of  $3.50,  all  working  eight-hour 
shifts.  This  also  applies  to  a  great  extent  in  the  smelting  w^orks  as  regards  skilled 
labor. 

On  account  of  the  congested  condition  of  the  reduction  works,  it  has  been  decided 
to  remove  the  smelting  operations  to  a  more  convenient  locality,  and  there  is  being 
constnicted  at  the  present  time  a  new  and  modem  plant  at  Douglas,  28  miles  from 
the  mines,  which  will  have  a  capacity  of  1,500  tons  of  crude  ore  per  day. 

The  Black  Diamond. — A  new  camp  has  appeared  in  the  Dragoon  Range  of  moun- 
tains known  as  Black  Diamond.  It  is  7  miles  from  Peanre,  and  has  grown  dur- 
ing the  year  to  l)e  a  camp  of  several  hundred  people.  A  smelter  of  200  tons'  capacity 
has  been  erected  upon  this  property,  and  will  soon  be  in  operation.  Over  one 
hundred  men  are  constantly  employe<i  in  the  Black  Diamond  mines.  The  product 
of  the  mines  is  copper. 

Tornhntone  OmHoVt dated  Mh\ifi<. — Mr.  H.  J.  (imy,  assistant  superin- 
tendent of  this  company,  has  provided  the  followin^infomiation  con- 
cerning the  mines  and  opei*ations  of  his  company  at  Tombstone  during 
the  past  year: 

During  the  past  vear  active  work  has  l)een  resumed  in  Tombstone  mining  district. 
A  new  company,  the  Tombstone  Consolidated  Mines  Company,  Limited,  has  secured 
nearly  all  the  valuable  claims  in  the  district  and  is  engaged  in  reopening  the  mines 
in  preparation  for  working  them  l>elow  the  water  level,  which  proved  a  bar  to  further 

Erogress  in  their  early  history.  An  entirely  new  vertical  snaft  for  drainage  and 
oisting  has  been  sunk,  reaching  the  water  at  569  feet  from  the  surface.  The  shaft 
has  four  compartments,  two  for  rock  and  two  for  pumps  and  measures,  7  by  22  feet 
inside  timbers,  which  are  of  the  best  quality  of  10  bv  10  mch  Oregon  pine,  anci  will  be 
12  by  12  inches  below  the  water.  Two  hoisting  engines  are  installed,  naving  cylinders 
16  by  24  inches  and  16  by  60  inches,  the  latter  a  double- reel  first-motion  flat-rope 
rock  hoist  and  the  former  a  geared  hoist  to  handle  the  pumps.  Steel  buildings  and 
a  steel  gallows  frame  have  been  erected  to  jfuard  against  the  danger  of  fires,  which 
have  been  so  disastrous  in  the  past.  The  boiler  plant  consists  of  four  200-hor8epower 
internal-furnace  boilers  made  lor  125  pounds  working  pressure.  The  station  pumps 
are  of  the  duplex  triple-exi)ansion  condensing  type;  two  with  cylinders  15,  2K5,  and 
39  inches;  and  13  plungers  with  24-inch  stroke,  an<i  two  with  same  sizes  of  steam  cylin- 
ders and  stroke,  but  9J-inch  plungers.  One  of  the  above  pumps  goes  at  the  600-foot 
level  and  two  at  the  1,000-foot  level  when  reached.  The  sinking  pumps  are  simple 
direct-acting  duplex  pumps  with  steam  cylinders  14  by  12  inches  and  8-inch  plungers. 
There  are  five  or  these,  three  to  l>e  in  constant  use,  while  the  fourth  is  lowering  and 
the  fifth  held  in  reserve  for  emergencies.  The  installation  of  the  pumps  is  proceeding 
rapidly  and  sinking  below  water  will  l)egin  as  soon  as  the  machinery  is  in  place. 

A  railroad  is  being  built  to  Toml)stone  from  Fairbank  by  the  El  Paso  and  South- 
western Railroad  Company,  and  will  probably  l)e  completed  bv  Januar\'  1. 

The  Tombstone  company  has  had  the  mines  examined  and  reporteii  on  by  some 
of  the  best-known  mining  engineers  of  the  country,  who  are  unanimous  in  their 
opinions  of  their  great  value.  The  production  of  the  mines  when  previously  worked 
amounteti  to  over  $5:^0,000,000  in  gold,  silver,  and  lead. 

(jniiUKtnvealth  nuae. — This  gold-producing  mine  is  regarded  as  one 
of  the  most  substantial  in  Arizona.  During  the  past  year  the  work 
has  been  directed  mainly  in  mining  and  developing  ore  bodies  in  the 
main  workings.  The  mine  is  about  500  feet  in  depth,  and  pumping 
plants  have  been  installed  for  deeper  sinking.  The  drifts  and  stopes 
of  the  workings  have  been  considerably  extended,  but  little  work  nas 
been  done  on  the  property  of  the  company  outride  the  main  workings. 

The  Commonwealth  is  located  at  Pearce,  on  the  eastern  slope  of  uie 
Dragoon  range  of  mountains.  A  new  stamp  mill  was  erected  recently 
to  take  the  place  of  the  one  destroyed  by  nre.     There  are  80  stamps, 
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and  about  200  tons  of  ore  are  crushed  each  day.     Crude  petroleum  is 
used  as  fuel.     About  200  men  are  employed  throughout  tne  year. 

The  Bisbee  West,  Copper  Belle,  South  Bisbee,  Arizona  and  Lowell, 
Gleason,  Turquoise,  and  Dos  CJabezas  are  among  the  important  mines 
of  the  county  which  hav  e  received  attention  during  the  year,  reports 
upon  the  development  of  which  have  not  been  received  by  me. 

GILA   COUNTY. 

The  United  Globe  rnrnes, — Mr.  N.  S.  Bermy,  superintendent  of  the 
United  Globe  mines,  submits  the  following  statement  of  the  opera- 
tions and  progress  made  during  the  past  fiscal  year: 

Our  output  is  divided  into  two  classes,  one  of  which  is  ore  produced  under  the 
supervision  and  direction  of  the  company,  and  the  other  class  is  the  result  of  the 
leasing  to  sundry  miners  the  right  of  extracting  ore  from  some  of  our  outside  claims, 
which  ore  could  not  be  mined  conveniently  under  the  company's  direction. 

Of  the  first  class,  the  amount  of  ore  produced  was  7,656,000'  pounds,  which  aver- 
aged about  14  per  cent,  yielding  approximately  1,000,000  pounds  of  copper  at  the 
furnaces.  Owing  to  our  smelter  having  been  dismantled  about  two  years  ago,  this 
ore  was  not  treated  here  in  Globe,  but  sent  to  the  Phelps-Dodge  smelters  in  Bisbee. 
Of  the  second  class,  the  lessees  produced  1,140,000  pounds  of  ore  assaying  about 
20  per  cent,  which  yielded  approximately  228,000  pounds  of  copper,  this  ore  con- 
taining also  a  varying  amount  of  silver,  running  from  1  to  15  ounces  per  ton,  which 
added  slightly  to  the  value  thereof.  AH  of  the  lessees'  ore  was  shipped  to  the  cus- 
tom smelters  at  El  Paso,  Tex.,  and  to  Silver  City,  N.  Mex.  It  should  be  stated  that 
the  above  figures  for  the  output  of  lessees'  ore  represent  the  amount  of  ore  shipped  from 
July  1  to  December  31,  1901.  After  that  date  all  shipments  from  this  source  were 
stopped  for  the  reason  that  the  fall  in  the  price  ot  copper  and  a  coincident  rise  in 
the  smelting  charges  by  the  custom  smelters  effectually  cut  off  all  profit  from  these 
operations.  Since  January  1,  1902,  the  lessees,  in  the  hope  of  a  betterment  of  these 
conditions,  have  continued  their  mining  operations,  and  not  being  able  to  ship,  their 
ore  has  accumulated  on  our  dumps  until  at  the  present  time  we  have  ready  to  ship 
at  the  first  opportunity  some  500  tons  of  high-grade,  hand-sorted  copper  ore,  which 
will  average  over  20  per  cent  copper  and  some  silver. 

It  is  to  be  noted  that  there  is  a  considerable  variance  in  the  amount  we  produced 
last  year  and  the  production  for  this  year,  which  is  owing  to  the  fact  that  our  main 
shaft,  on  account  of  its  unsafe  condition,  was  abandoned,  and  the  sinking  of  our  new 
three-compartment  shaft  (commenced  about  March  1, 1901)  being  of  primary  impor- 
tance, all  other  mining  operations,  such  as  production  of  ore,  had  to  give  way  to  it 
and  were  therefore  curtailed  to  a  certain  extent. 

On  July  1,  1901,  the  new  shaft  had  been  sunk  to  a  depth  of  about  400  feet.  From 
that  point  the  progress  was  considerably  slower,  and  by  April  1,  1902,  the  shaft  had 
reached  a  depth  of  765  feet.  At  this  point  a  heavy  flow  of  water  broke  into  the 
shaft,  flooding  it  to  within  a  few  feet  of  the  third  level,  and  since  that  time  all  of 
our  energy  has  been  directed  toward  un  watering  the  shaft  with  both  boilers  and 
pumps,  t'rom  a  flow  of  about  1,000,000  gallons  per  day  the  flow  has  decreased  to 
about  250,000  gallons  per  day,  and  while  we  are  as  yet  unable  to  prosecute  the  sink- 
ing to  anjr  extent,  we  are  in  condition  to  do  a  considerable  amount  of  development 
work,  whi<!h  we  are  pushing  on  the  fifth  and  seventh  levels.  By  means  of  tun- 
nels and  drifts  we  have  accomplished  about  5,000  feet  of  development  work  in  other 
portions  of  our  property. 

Our  hoisting  machine  is  a  horsepower-geared  double-drum  hoist,  and  our  pump- 
ing machinery  consists  of  a  compound  condensing  Knowles  station  pump  and  three 
Cameron  sinkers.  For  these  engines  we  have  a  boiler  capacity  of  about  300  horse- 
power. 

In  July,  1901,  the  number  of  men  we  employed  was  110.  Owing  to  the  concentra- 
tion of  our  work  in  the  shaft  and  the  subsequent  flooding  thereof,  we  have  reduced 
the  force  considerably  and  we  now  employ  about  fifty  men,  whose  wages  vary  from 
^  per  day  for  surface  labor  to  $4  per  day  for  shaft  men. 

J^OTE. — The  condition  in  which  our  lessees  find  themselves  is  practically  the  con- 
dition of  all  the  small  producers  of  the  district,  who  under  better  circumstances  pro- 
duced an  averfige  of  50  tons  of  similar  ore  each  day. 

Old  Dominion  Copper  Alining  and  Snteltlng  Company. — This  prop- 
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erty  is  situated  at  Globe,  Gila  County.  It  is  reached  by  the  Gila  Val- 
ley, (ilobe  and  Northern  Railroad,  which  connects  with  the  Southern 
Pacific  Railroad  at  Teviston. 

Since  April  2,  11>()2,  the  company  has  purchased  and  is  now  install- 
ing a  briquetting  plant,  two  additional  boilers,  and  a  slag-reverberatory 
furnace.  The  cost  of  these  additions  to  the  plant  and  the  cost  of  pro- 
viding modern  equipment  and  sinking  a  new  shaft  will  involve  an 
expenditure  in  the  aggregate  from  ^250,000  to  $300,000. 

The  directors  believe,  however,  that  the  whole  amount  required  for 
this  purpose,  as  well  as  paying  the  remaining  floating  indebtedne^ss,  can 
be  obtained  partlv  from  the  working  of  the  flue  dust  and  C^ontinental 
ores  now  on  nand  and  partly  from  the  sale  of  matte  and  high-grade 
sulphide  ores  on  hand  at  the  mines,  so  that  the  company  need  not  be 
burdened  either  by  a  floating  indebtedness  or  bond  issue,  and  that  the 
issue  of  additional  stock  is  not  required. 

The  production  of  tine  copper  for  the  year  ending  December  31, 
1901,  was  li),094,7S7  pounds,  and  has  l)een  continued  at  the  same  rate. 

For  the  year  ending  December  31,  19i)l,  the  total  cost  of  producing 
the  fine  copper  laid  down  in  New  York  and  sold  as  electrolytic  copper 
was  12i  cents  per  pound,  as  reported  to  the  stockholders  by  the  old 
management. 

For  the  three  months  ending  June  30,  1902,  the  cost  of  production 
of  tine  copper,  laid  down  in  New  York  and  sold  in  the  form  of  pig 
copper,  has  been  lOi  cents.  (The  cost  of  retining  pig  copper  into 
electrolytic  copi>er  is  about  three-fourths  of  a  cent  per  pound.) 

C5RAHAM   COUNTY. 

The  Arizona  (hpper  Company. — The  mines  and  works  of  this  com- 
pany are  located  at  Clifton,  in  Graham  County,  and  are  among  the 
most  extensive  in  Arizona.  Mr.  Alex.  Veitch,  assistant  manager  of 
this  companv,  has  sul)mitted  a  statement  of  the  progress  made  during 
the  year  ending  June  3,  1902,  which  is  presented  below: 

Mining  wa^  carried  on  ujwn  the  same  lines  as  formerly.  The  bulk  of  the  ore 
mined  came  from  stopes  and  open  cuts.  A  j?reat  amount  of  drifting,  cross-cuttijig, 
and  Hinking  was  al^o  done,  but  mostly  for  the  purpose  of  development. 

The  ore  is  conveyed  from  the  mines  to  the  Coronado  Railway  over  gravity  inclines 
and  dumped  into  bins  and  transferred  to  the  Coronado  Railway  cars  for  transporta- 
tion to  the  bins  at  the  works  at  Clifton. 

The  Coronado  Railway  from  Clifton  to  Longfellow,  a  distance  of  4  miles,  was 
changed  from  20-inch  to  60-inch  gau^;  from  Longfellow  to  Metcalf,  21  miles,  the 
gauge  is  20  inches,  but  is  at  present  being  changed  to  36-inch  gauge. 

During  the  month  of  August  last  year  the  smelting  plant  at  Clifton  was  entirely 
remodeled.  The  old  plant,  composed  of  7  water-ja<*ket  mmaces  of  a  dailv  capacity 
of  80  tons  each,  was  replaced  by  a  new  plant,  which  has  5  furnaces  of  350  tons 
daily  capacity  each.  A  new  blower  buildmg  was  erected,  which  contains  three  No. 
9  and  one  No.  7  Root's  blowers.  These  blowers  are  operatetl  by  a  270-hor8e power 
Corliss  engine. 

A  300- ton  concentrator  was  built  aUthe  Longfellow  mines,  and  this,  with  the  four 
concentrating  plants  already  in  oj)eration  at  Clifton,  gives  a  daily  concentrating 
capacity  of  1,100  tons.  The  concentrator  at  Longfellow  is  oi)erate<l  by  three  110- 
horsepower  gas  engines  of  the  Crossley  type.  Two  of  the  cont^entratore  at  Clifton 
are  o])erated  by  electric  |K>wer  and  two  by  gas-engine  power. 

The  power  plant  Ls  composed  of  six  lOO-horsepower  Crossley  engines  belted  to  edx 
100-horsepower  dynamos,  five  oO-horsepower  gas  engines  which  drive  a  Reidler  air 
compressor  whicli  supnlips  blast  for  the  converter  plant,  and  two  25-horsepower 
gas  engines  beltetl  to  dynamos  for  electric  light.  The  convertor  plant  has  three 
stands  in  operation  v;ith  a  daily  capacity  of  50  tons  Bessemer  copper.     The  leac»hing 
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plant  has  a  daily  capacity  of  250  tons.   The  acid  plant,  which  supplies  sulphuric  acid 
for  leaching,  has  a  daily  capacity  of  13  tons  H2SO4.  , 

The  total  amount  of  copper  produced  during  the  year  ending  June  30, 1902,  was^ 
as  follows:  Bessemer  copper,  13,405  tons;  bluestone  copper,  557  tons. 

Coyisolid<ded  Gold  Mountain  mine^t, — A  new  mining  district  came 
into  prominence  early  in  the  past  year,  and  the  marvelous  gold  dis- 
covery, which  gave  the  district  the  undivided  attention  of  mining  men 
for  some  time,  was  remarkable  in  many  respects.  Located  in  the  Gali- 
uro  Mountains  of  Graham  County,  a  region  heretofore  seldom  visited, 
the  big  gold  vein,  which  is  now  the  property  of  this  company,  was 
entirely  overlooked,  and  might  have  remained  in  tHe  wilderness  for 
many  years  had  it  not  been  for  a  tireless  prospector.  Jack  Garden,  who 
found  the  vein  early  in  the  year.  The  company  has  spent  during  the 
year  about  $20,000  in  development  work.  It  is  the  puraose  of  the 
company  to  continue  the  development  of  the  property,  ana  later  erect 
reduction  works. 

Mr.  Porter  W.  Flemming,  secretary  of  the  Consolidated  Gold 
Mountain  Mining  Company,  submits  the  following  report  of  his  com- 
pany's operations  during  the  year  in  the  new  district: 

Besides  the  original  company  claims  the  company  held  under  bond  eleven  claims 
bonded  to  the  company  in  the  total  8um  of  $160,000.  The  company  has  taken  up 
the  bonds  and  now  has  title  in  fee  simple  to  about  twenty-five  claims*  two  mill  sites 
and  two  power  sites  on  Arivaipai  Creek.  The  power  sites  have  sufficient  water  to 
develop  1 ,000  to  2,000  horsepower,  according  to  tests  by  an  engineer.  Professor  Blake, 
of  the  Arizona  School  of  Mines,  made  a  very  elaborate  report  of  the  Galiuro  forma- 
tion, and  gave  it  as  his  opinion  that  the  gold  values  would  increase  in  value  with 
depth.  The  company  is  now  preparing  to  gain  greater  depth,  and  the  present  shaft 
already  shows  that  the  best  values  will  be  obtained  at  water  level. 

This  is  distinctly  a  gold  property,  and* the  ledge  forms  a  very  prominent  outcrop 
above  the  level  of  the  surrounaing  country. 

Detroit  Copper  Company, — The  mines  of  this  company  are  located 
at  Morenci,  a  few  miles  from  Clifton.  The  camp  has  a  population  of 
4,000  people,  and  has  grown  up  under  extensive  operations  carried  on 
for  many  years  by  the  Detroit  Copper  Company,  which  is  controlled 
by  Phelps-Dodge  &  Co.  and  Mr.  James  Douglas,  who  own  the  Copper 
Queen  at  Bisbee.  The  Detroit  copper  camp  ranks  fourth  among  the 
large  producing  mines  of  Arizona.  The  company  operates  its  mines 
ana  works  upon  an  extensive  scale  under  the  direction  of  Mr.  C.  E. 
Mills. 

The  production  of  copper  is  between  1,300,000  and  1,400,000  pounds 
per  month.    During  the  past  year  the  camp  has  progressed  wonderfully. 

ShnnnfM  mines, — One  of  the  most  important  of  the  new  copper 
mines  of  Arizona  is  the  Shannon,  near  Clifton,  where  the  Shannon  Cop- 
per Mining  Company  is  operating.  A  recent  report  of  the  progress 
of  this  company  says: 

A  surface  tram  line,  which  is  built  on  an  incline  of  36°,  1,500  feet  long,  and  double- 
tracked,  is  operating  between  the  bottom  of  the  Chase  Gulch  and  the  main  tunnel  of 
the  mines.  At  the  foot  of  this  incline  are  six  ore  bins  with  chutes  for  loading  into 
cars.  At  the  upper  terminus  are  six  similar  bins  which  receive  the  various  grades  of 
ore  from  the  mme.  The  cars  on  the  incline  operate  by  gravity,  the  1  J-inch  cable 
winding  on  a  double  drum  reel  at  the  upper  terminus.  These  drums  are  13  feet  in 
diameter,  each  5  feet  8  inches  wide,  and  having  a  14-inch  brake  band.  This  gravity- 
operate*!  hoist  runs  an  air  compressor,  the  latter  serving  as  an  auxiliary  brake,  so  as 
to  absolutely  control  the  motion  of  the  loads  on  the  hue.  The  main  double  track 
line  cross-cuts  to  the  ore  bodies  in  Shannon  Hill.  It  is  715  feet  long  and  cuts  about 
300  feet  below  the  apex.  It  is  7  by  8  feet  and  was  driven  in  seventy-eight  days  by 
hand  drilling  at  a  cost  of  $5  per  foot.     This  tunnel  connects  with  numerous  other 
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tunnels,  drifts,  and  levels  from  different  directions,  and  also  with  workings  above  it 
through  chuttT>.     . 

The  prind|>al  mine  of  the  company  is  located  about  8  miles  northwe*«t  of  Clifton, 
a  half  mile  from  Met<«lf,  and  at  a  considerable  elevation  in  a  mountain  range. 
The  main  mine  opening  is  a  double  track  tunnel  in  Shannon  Hill,  al>ove  Chase  (Tulch. 
This  tunnel,  715  teet  long,  cross-cuts  the  ore  bodies  at  a  depth  of  300  feet  l)elow  the 
apex.  This  tunnel  connects  with  various  other  drifts  and  tunnels  and  workings 
ar)ove  them,  by  which  the  mine  ha^  already  been  develoj>ed. 

The  company  has  built  a  spur  railway  track  from  the  Arizona  and  New  Mexico 
Railway  to  the  smelter.  The  smelter  consists  essentially  of  two  blast  furnaces  with 
a'  daily  caimcity  of  6(K)  tons. 

The  first  pro<luct  is  black  copper,  but  it  is  planned  to  soon  put  in  concentrators  and 
a  l>es:^emerizing  plant.  The  company  has  in  use  one  28-horsepower  engine,  one  34- 
horset)ower  engine,  one  6-hor8ej)Ower  engine  and  pump  combined,  all  consuming 
gasoline.  The  smelting  plant  of  the  Shannon  Copper  Company  is  located  about  a 
mile  from  Clifton  and  near  San  Francisco  River.  The  furnaces  are  built  in  a  steel 
stnicture,  42  by  80  feet  in  size. 

MOHAVE  aUNTV. 

In  the  Chloride  district  a  50-ton  viik^n  smelter  has  been  completed 
at  Chloride  by  the  Shasta  ('ounty  Smelting  and  Refining  Company, 
the  op(^ration  of  which  started  auspiciously.  The  company  proposes 
to  erect  an  additional  li)0-ton  stack  during  the  present  year. 

One  complete  *iO()-ton  concentrating  mill  has  been  completed  at 
Chloride  during  the  year,  and  the  district  is  in  excellent  conaition. 

Mohave  County,  in  the  northwestern  corner  of  the  Territory,  is  one 
of  the  important  mining  counties  of  Arizona  and  the  one  that  depends 
the  most  exclusively  on  the  mining  industry.  On  its  west  are  Cali- 
fornia and  Nevada,  and  on  its  north  Nevada  and  Utah.  The  Coloi-ado 
River  bounds  it  on  the  west.  It  hAs  112,000  square  miles,  but  a  verv 
small  population.     Very  little  of  its  arid  valleys  and  plains  are  yet  irri- 

¥ited,  but  the  country  has  thousands  of  acres  that  could  be  reclaimed, 
hree  mountain  ranges  traverse  the  county  from  north  to  south,  and 
their  rocky  ribs  are  seamed  with  ledges  of  gold,  silver,  copper,  and 
lead.  Near  Mineml  Park  are  many  ledges  or  turquoise,  which  show 
evidences  of  having  been  systematically  worked  by  a  prehistoric  race. 
Stone  hammers  and  rude  tools  have  been  found  in  all  the  openings  of 
the  mines.  There  are  immense  beds  of  gypsum  along  the  Coloi-ado 
River  n  rthwest  of  Kingman. 

Mohave  Countv's  mines  are  estimated  to  have  vielded  over 
^0.000.000  in  thirty  years.  Mining  bepn  in  1860,  but  di'd  not  flourish 
until  the  coming  of  the  Sapta  Fe  Pacihc  Railroad  across  the  country. 
Before  that  coramimication  with  the  outside  world  was  by  way  of 
steamer  down  the  Colorado  River.  Some  very  valuable  discoveries 
were  made  in  the  White  Hill  district  in  18!f^2,  since  which  time  large 
amounts  of  Eastern  capital  have  been  invested  and  development  has 
been  rapid.  In  one  case  an  English  companv  paid  $1,750,00C»  for  the 
White  Hill  group,  and  have  since  expended  ^500,000  in  developing 
water  and  working  the  mine.     At  Chloride  a  100-ton  concentrating 

Slant  is  l)eing  worked  by  a  Scoti'h  syndicate  on  the  ore  from  the  Elk- 
art  mine,  and  a  40-ton  stamp  mill  is  working  in  the  White  Hills. 
The  Hualapai  mining  district  contains  an  area  of  15  miles  in  length 
bv  3  miles  in  width  and  is  composed  of  five  different  mining  camps — 
Clhloride,  Mineral  Park,  Todd  liasin,  Cerbat,  and  Stockton  Hill. 

A  few  miles  south  of  Kingman  a  district  rich  in  gold  is  being  opened 
up,  and  several  small  mills  will  soon  be  erected  to  work  the  ores.     The 
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dry  placer  mines  of  the  Chemehuevis  Mountains  continue  to  add 
thousands  of  dollars  annually  to  the  wealth  of  the  world.  In  Todd 
Basin,  16  miles  north  of  Kingman,  is  the  Oro  Plata  mine. 

PIMA  COUNTY. 

Silver  Bell  ininlng  district, — This  district  is  located  in  the  Silver 
Bell  Mountains,  26  miles  southwest  from  Red  rock,  a  station  on  the 
Southern  Pacific  Railroad,  45  miles  west  of  the  city  of  Tucson. 

The  following  companies  own  the  mines  of  the  district:  Silver  Bell 
Ck)pper  Company,  Atlas  and  Redrock  Mining  Company,  and  Oxide 
Copper  Company. 

The  Oxide  Copper  Company  during  the  past  year  sank  a  5()0-foot 
perpendicular  shaft,  and  are  now  drif tmg  for  the  ore  body.  The  mine 
18  equipped  with  a  gasoline  hoist  and  an  air  compressor  to  operate 
machine  drills.  The  mine  produces  about  34,000  gallons  of  water  per 
twenty-four  hours.     There  &re  also  some  springs  near  the  mine. 

The  Atlas  and  Redrock  Company's  property  is  not  worked.  The 
Silver  Bell  Copper  Company  have  developed  to  a  depth  of  400  feet  on 
the  ore  body  with  drifts  and  levels  at  100,  150,  250,  and  350  feet. 
The  drifts  run  north  and  south  sevei*al  hundred  feet  on  the  above 
levels.  Crosscuts  have  been  run  from  east  to  west  50  to  120  feet  on 
the  ore  at  the  several  levels,  the  ore  at  the  lowest  workings  carrying 
values  as  high  as  at  any  point  above.  The  surface  ores  are  carbon- 
ates of  copper,  and  with  depth  they  turn  to  sulphides  (chalcopyrite). 

From  9,000  to  10,000  feet  of  work  was  done  within  the  last  year, 
and  from  this  work  over  16,000  tons  of  ore  were  extracted  (no  stoping 
being  allowed). 

The  furnaces  smelted  16,442  tons  of  ore,  producing  4,487,076 
pounds  matte,  which,  when  retined,  produced  2,650,000  pounds  cop- 
per.    The  ore  averaged  8  per  cent  copper  and  2  to  3  ounces  silver. 

Total  smelting  coet $101,313.75 

Total  mining  coet 74,569.73 

Total  cost 175,883.48 

Net  value  of  matte  in  New  York 280,396.39 

Profit  on  three  hundred  and  eight  days*  run  of  furnace 104, 512. 91 

Although  an  old  district,  nothing  but  surface  work  has  been  done 
until  the  last  year.  The  Silver  Bell  Copper  Company  having  acquired 
title  at  that  time,  at  once  commenced  to  aevelop  tneir  property.  They 
have  now,  besides  the  deeper  workings  referred  to,  developed  the  sur- 
face showing  of  4,500  feet  in  length  and  100  to  200  feet  wide.  It  is 
the  intention  now  to  equip  the  property  with  reduction  works  suitable 
for  such  a  propertv  ana  connect  same  by  rail  with  the  Southern 
Pacific  Railroad.  The  property  is  equipped  at  present  with  a  30-horse- 
power  steam  hoisting  works;  25-horsepower  gasoline  air  compressor 
to  opei-ate  machine  drills;  two  50  ton  furnaces  (circular  water-jacket 
type),  complete  with  two  60-horsepower  boilers,  engines,  blowers,  etc. 

The  fuel  for  hoist  and  furnace  is  wood,  purchased  at  ^3  per  cord. 
AVater  sufficient  for  present  purposes  is  secured  from  wells  of  30  to  70 
feet  deep.  This  will  be  increased  to  the  limit  of  consumption  from 
the  lower  workings  of  the  mine,  which  are  now  at  the  water  level. 

The  fissured  zone  of  the  Silver  Bell  Mountain  is  located  at  the  west- 


Digitized  by 


Google 


46  REPORT    OF    THE   GOVERNOR   OF    ARIZONA, 

em  base  of  the  range  and  at  quite  a  distance  below  the  contact  of  the 
overlaying  sedimentaries.  The  ore  is  associated  with  various  trappean 
dikes,  consisting  of  basalt  and  dolorite.  However,  a  gre^t  deal  ot  the 
ore  obtained  is  in  the  shattered  zones  in  the  ^eat  fissures,  unaccom- 
panied by  dikes,  the  evidence  of  f umarolic  action  being  very  great,  as 
IS  exhibited  in  the  large  deposits  of  the  secondary  deposition  of  lime 
carbonate  (calcite);  also  by  the  large  deposition  of  manganese. 

This  district  has  every  evidence  of  teconiing  one  of  the  great  pro- 
ducers of  this  section  of  Arizona. 

Offal f}ui  O^pper  Mhihuj  Company, — The  properties  of  this  com- 
pany are  located  in  the  Santa  Catalina  Mountains,  about  25  niile^  in  a 
direct  line  from  Tucson,  northeasterly,  and  about  12  miles  from  the 
San  Pedro  River,  and  covers  over  a  mile  in  length  of  a  large  copper 
belt.  The  ore  occurs  in  a  contact  vein  between  lime  and  quaitzite. 
The  croppings  on  this  vein  extend  the  full  length  of  the  property. 
These  croppings  have  l)een  opened  up  by  shafts  for  the  entire  length 
of  the  vein  on  the  property. 

The  principal  development  has  been  done  on  the  Silver  Reef  claim, 
under  the  large  outcrop.  A  crosscut  tunnel  wa^s  run  320  feet  in 
length,  crosscutting  a  vein  of  sulphide  ore  15  feet  in  width  250  feet 
beneath  the  surface  outcrop.  A  drift  260  feet  has  been  run  on  this 
ore.  A  raise  was  run  from  this  drift  to  the  surface,  following  the 
ore.  A  winze  is  now  being  sunk  in  the  drift,  following  the  ore  down, 
and  is  now  down  60  feet.  Over  2,000  feet  of  development  has  been 
done  on  the  property,  and  work  is  bein^  pushed  as  rapidly  as  possible. 
The  company  owns  water  rights  sufficient  for  reduction  works  and 
also  for  generating  electric  power  for  running  machinery. 

This  mine  will  be  within  10  or  12  miles  of  the  proposed  Phoenix  and 
Eastern  Railroad,  which  will  give  cheap  transportation.  The  improve- 
ments consist  of  *»>ars  and  track  in  the  mine  and  good  stone  and  frame 
buildings  for  the  camp. 

Old  Ba/rff/  district, — In  the  Santa  Rita  Range  of  mountains  the  Old 
Baldy  mining  district  is  fast  being  developed.  For  the  past  six  years 
active  work  lias  been  carried  on  by  numerous  mining  men  who  own 
promising  claims  in  that  range  of  mountains.  The  Old  Baldy  mines, 
embraring  about  twenty  claims,  have  during  the  past  vear  received  a 
great  deal  of  attention.  W.  B.  McCleary,  the  principal  owner  of  these 
mines,  reports  that  the  development  of  copper,  gold,  lead,  silver,  and 
molybdenite  has  been  prosecuted  successfully,  and  the  district  is  one 
of  great  ])romise. 

Saiitif  Rita  M<fHntain»<. — The  New  York  Mining  Company  is  devel- 
oping mines  in  this  range  with  success,  and  the  Narragansett  mine,  a 
copper  property,  has  produced  considerable  shipping  ore.  The  Cuprite 
is  a  new  camp  in  this  range,  the  mines  having  been  developed  during 
the  year  to  some  considenihle  extent,  and  equipment  placed  upon  the 
property.  Helvetia,  which  two  years  ago  was  a  progressive  camp, 
IS  at  i)resent  cl()s(»d,  owing  to  the  decrease  in  the  price  of  copper.  This 
camp  is  eijuipped  with  a  smelter,  a  baby -gauge  milway  for  the  trans 
portation  of  the  ores  from  the  mines  to  the  works,  and  is  prepared  to 
carry  on  the  mining  and  production  of  copper  extensively.  Through- 
out the  Sant4i  Rita  Range  there  are  a  great  many  j>romising  mimng 
properties,  some  of  which  have  been  developed  (furing  the  year,  and 
many  of  them  providing  shipping  ore. 
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SANTA   CRUZ    COUNTY. 

Mi^H^ry  mhies. — Mr.  J.  N.  Curtis,  general  manager  of  the  Mo  wry 
mines,  has  submitted  the  following  interesting  report  of  these  historic 
mining  properties: 

The  Mowry  is  one  of  the  oldest  mines  in  this  section  of  Arizona,  and  the  most  his- 
torical, having  been  confiscated  by  the  United  States  Government  during  the  civil 
war  on  account  of  the  owner,  Lieutenant  Mowry,  furnishing  lead  to  the  Confederate 
Army.  These  mines  are  located  in  the  Patagonia  Mountains,  14  miles  southerly  from 
the  town  of  Patagonia,  a  station  on  the  New  Mexico  and  Arizona  Railway. 

The  Mowry  vein  is  located  on  the  contact  between  the  Cambrian  c^uartzite  and 
the  Silurian  lime.  The  ore  itself  is  an  altered  pro<luct  from  the  Cambrian  quartzite; 
its  values  are  lead -silver,  occurring  as  a  cenissite  (carbonate  of  lead). 

The  action  of  ascensive  hot  waters  in  this  mine  is  very  evident  and  conclusive.  The 
different  water  courses,  carrying  large  amounts  of  manganese  and  calcite,  are  plainly 
discernible  along  the  strike  of  the  vein.  The  uptilted  sedimentaries  on  the  outcrop 
of  the  vein  are  almost  vertical,  but  as  the  vein  continues  on  its  downward  course  it 
follows  the  dip  of  the  sedimentaries  so  far,  and  stands  now  at  a  depth  of  300  feet, 
approximately  at  55  degrees  from  the  horizontal.  The  granite  to  the  south  of  the 
Cambrian  quartzite  is  very  prominent,  but  altered  to  a  considerable  extent. 

The  ore  chutes,  several  in  number,  cross  the  strike  of  the  vein  from  west  to  east  at 
an  angle  of  about  45  degrees,  showing  great  strength  and  continuity.  The  minerali- 
zation of  this  vein  is  undoubtedly  the  result  of  volcanic  explosions  in  its  immediate 
vicinity,  which  were  subsequently  followed  by  wonderful  gevser  action. 

Upon  the  prop>erty  several  shafts  have  been  sunk.  The  deepest  now  down  is  340 
feet  (the  water  level),  and  several  hundreds  of  feet  of  drifts,  crosscuts,  etc.,  have  been 
run,  fully  3,000  feet  of  work  being  done.  The  main  shaft  will  be  sunk  at  least  another 
100  feet  to  prove  the  ore  value  below  the  water  level. 

The  mine  now  produces  40,000  gallons  of  water  per  day.  This  is  sufficient  for  all 
present  requirements.  The  property  is  equipped  with  two  steam  hoisting  works  and 
a  50-ton  concentrating  mill. 

The  nearest  mines  to  this  property  now  being  worked  are  the  Pride  of  the  West 
and  others,  of  Washington  Camp,  some  5  miles  to  the  south.  Washington  is  a 
very  important  mining  camp  of  Arizona  on  account  of  the  treatment  they  have  so 
succeesfully  a<iopted  on  a  very  base  ore. 

Other  minefi, — In  this  count}'  there  are  many  important  n)ines,  nota- 
bly the  Pride  of  the  West,  the  World's  Fair,  the  Patagonia  district, 
and  other  mininsf  centers.  Reports  have  not  been  received  from  thej^e 
different  camps,  hence  I  am  unable  to  give -a  comprehensive  report  of 
the  development  which  has  been  carried  on  during  the  year. 

Many  new  mines  are  now  being  worked  in  Santa  Cruz  County ,  great 
activit}'  being  reported  in  the  Santa  Rita  Mountains.  This  i-ange  of 
mountains  runs  northwest  and  southeast  and  is  richly  mineralized.  A 
portion  of  the  mining  districts  of  this  range  are  in  Santa  Cruz  County 
and  some  are  in  Pima  County,  notably  Old  Baldy,  Helvetia,  and  a 
number  of  other  districts. 

YUMA   COUNTY. 

General  fh^x'hmmeiit. — The  greatest  industrial  advancement  of  Yuma 
County  during  tne  past  year  has  been  in  mining.  Two  of  the  largest 
gold  producers  of  the  Territory — the  King  of  Arizona  and  La  Fortuna — 
are  located  in  this  count3\  Millions  of  dollars  have  been  produced  by 
La  Fortuna  during  the  past  six  vears,  and  the  King  of  Arizona  has 
entered  upon  a  profitable  career  or  production,  which  is  fast  placing  it 
in  the  front  rank  of  gold  mines  of  the  Southwest. 

At  Quartzite,  in  the  northern  portion  of  Yuma  County,  the  develop- 
ment of  mining  claims  is  carried  on  activ^ely,  and  successful  results 
have  been  attained.     Fifteen  companies  are  now  at  work  upon  mines 
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in  that  district.  The  Guadalupe  Mining  and  Milling  Company  operate 
a  stamp  mill  at  Wells,  the  supoly  camp  of  the  new  district. 

The  Harqua  Hala  mines,  rich  in  gold  production  for  many  years, 
have  again  been  operated  during  the  year.  Between  Harrisburg  and 
Harqua  Hala  the  properties  of  the  Kio  Del  Monte  Company,  twenty 
or  more  claims  in  number,  are  being  extensively  developed.  The 
erection  of  a  40-stamp  mill  upon  this  property  will  begin  during  the 
fall  months. 

At  Harrisburg  the  Socorro  Gold  Company  is  actively  engaged  in 
developing  their  mining  properties.     The  Desert  Dwarf  is  a  new  gold 

?>roducer  of  Yuma  County.  It  has  been  developed  to  a  depth  of  500 
eet. 

The  Castle  Dome  lead  mines  in  Yuma  County  are  among  the  richest 
and  most  productive  in  the  Territory.  Since  1863  these  mines  have 
been  worked  almost  convstantly,  first  by  the  Indians  and  later  by 
Americans.  To-day  these  mines  are  proJiucing  quantities  of  lead  and 
silver  ore,  and  a  large  number  of  men  are  ennnoyed. 

Among  other  prominent  gold  districts  of  Yuma  County  are  Centen- 
nial, Paloma,  Picacho,  Pot  Holes,  and  numerous  placer  mining  dis- 
tricts along  the  course  of  the  Colorado  River. 

Yuma  County  is  essentially  a  ffold-producing  region,  although  there 
are  some  copper,  silver,  and  lead  mines  there. 

YAVAPAI   COUNTY. 

Cmigress  Consolidated  mines, — ^These  mines  are  famous  as  deep  gold 
workings,  and  are  perhaps  the  deepest  mines  in  this  section  of  the 
United  States.  The  statement  of  Mr.  W.  F.  Staunton,  superintendent 
of  the  mines,  appears  below: 

Production  for  the  year  ending  June  SO^  1902, 
[In  fine  ounces.] 


,     Gold. 

Silver. 

16,647 

16.0KZ 

4,892 

8,603 

21,539 

24,655 

18,960 

10,827 

From  concentrates  shipped  to— 

Pueblo 

El  Paso 

Total 

Frora  cyanide  bullion  shipped  to  mint 

Total  production 35,499  \       34.982 

All  the  mines  of  the  company  have  been  actively  and  continuously  worked  during 
the  year,  the  averaj?e  nuraoerof  men  employed  being  350.  Miners*  wages  are  ^ 
for  hand  work  and  $3.50  for  mac^hine.  Tne  amount  of  ore  mined  and  milled  was 
50,947  tons  of  2,000  pounds.  There  are  five  principal  shafts,  having  depths  as  fol- 
lows: 1,150,  1,700,  3,125,  700,  and  1,200  feet.  The  amount  of  development  work 
done  during  the  year  was  about  lO.OCk)  linear  feet,  consisting  mostly  of  drifts  on  the 
veins. 

A  new  40-8tarap  mill  was  started  on  May  22, 1901,  and  has  since  run  continuously. 
It  has  1,000- pound  stamps,  dropping  6  inches  100  times  per  minute.  Twenty  mesh 
]No.  24  steel-wire  screens  are  used,  and  new  standard  concentrating  tables.  The 
mortars  have  7-ton  cast  iron  anvil  blocks  under  each,  which  rest  on  concrete.  The 
mill  engine  is  compound  condensing,  as  is  also  the  air  compressor,  which  is  placed 
in  the  mill  engine  room  and  furnishes  compressed  air  at  100  pounds  pressure  through- 
out the  mine  for  drilling  and  other  nower  uses.  Twenty  2Vinch  Sullivan  drills  are 
used.  Crude  oil  is  used  for  fuel.  The  works  are  lighted  by  electricity.  The  mill 
tailings  are  treated  by  cyanide  process,  after  a  preliminary  roasting  m  a  Brown 
mechanical  furnace  fired  with  crude  oil. 
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Octave  gold  inines, — A  new  gold  camp  of  great  importance,  known 
as  the  Octave,  has  sprung  into  existence  in  i  avapai  County,  10  miles 
in  a  noitheasterly  direction  from  the  Congress  mine,  in  tHe  foothills 
of  the  famous  Rich  Hill.  A  description  of  the  development  of  the 
mines  and  the  equipment  of  them  is  given  below  by  Mr.  A.  E.  Hurley, 
assistant  superintendent  of  the  Octave  Gold  Mining  Company: 

Our  ledge  runs  in  a  northeast  and  southeast  direction  and  dips  about  26°  from  the 
horizontal;  U  worked  by  three  tunnels,  the  lower  of  which  tajw  the  vein  at  about  ftOO 
feet  in  depth.  We  have  five  shafts,  two  of  w  hich  are  used  as  main  working  shafts, 
one  being  1,010  feet,  the  other  1,028  feet  in  depth.  The  ledge  at  these  depths  is  con- 
siderable larger  than  in  the  surface  workings. 

During  the  year  ending  June  30  we  have  mined  and  treated  about  50,000  tons  of 
ore.  Our  method  is  wet  crushing  in  a  40-8tamp  mill,  amalgamation  and  concentra- 
tion by  12  frue  vanners  and  cyaniding  the  wet  pulp  direct  from  the  vanners  without 
either  drying  or  roasting. 

Our  method  of  treatment  is  very  economical,  inasmuch  as  the  ore  is  handle<l  auto- 
matically from  the  time  it  enters  the  rock  breaker  until  the  tailings  are  sluiced  from 
the  leaching  mats. 

We  have,  during  the  past  year,  completed  about  10,000  feet  of  development  work, 
all  of  which  has  been  confined  to  this  property,  as  we  have  done  no  exploration 
work  in  this  district  aside  from  the  Octave. 

The  company,  however,  is  working  quite  extensively  in  the  Prescott  district, 
operating  the  Penn  mine  commonly  Known  as  the  "Mudhole,"  also  the  Crooks 
mine. 

Oro  Grande, — The  Oro  Grande  mine  has  made  its  greatest  develop- 
ment during  the  past  year.  From  a  mere  prospect  it  has  grown  into 
a  property  of  considerable  importance.  Tne  report  of  the  progress 
made  during  the  year,  furnished  me  by  the  manager  of  the  Oro  Grande 
Mines  Company,  is  submitted  herewith: 

The  property  is  located  A\  miles  in  a  northerly  direction  from  the  town  of  Wick- 
enbui^,  and  consists  of  nine  claims  situated  in  the  Black  Rock  mining  district, 
Yavapai  County,  and  three  mill  sites  on  the  Hassayampa  River,  on  which  there  is  a 
running  stream  of  water,  which  during  the  dryest  seasons  has  never  been  known  to 
carry  less  than  400  miner's  inches.  All  of  these  claims  and  mill  sites  have  been  sur- 
veyed, and  final  application  has 'been  made  to  the  Government  for  patent. 

The  strike  on  the  main  vein,  on  which  we  own  7,500  feet,  or  five  claims  lengths,  is  a 
little  to  the  east  of  the  north,  and  it  can  be  plainly  traced  on  the  surface  for  a  dis- 
tance of  over  4,000  feet.  Following  it  north  from  the  present  working  shaft,  which 
is  situated  on  the  Copperhead  claim,  as  the  higher  slopes  of  the  hill  above  are  reached 
the  vein  is  talus  capped  and  covered  in  places,  but  in  every  instance  where  this  cap- 
ping has  been  removed  the  ore  body  is  exposed  beneath  it  and  shows  up  the  charac- 
ter strongly.  At  some  points  the  vein  crops  out  boldly  and  shows  a  width  of  over 
100  feet.  Lower  down  the  hill,  where  the  surface  water  has  cut  gulches  in  deeply, 
large  croppings  of  the  ledge  matter  is  exposed  which  is  identical  with  the  material  of 
the  ore  Dcdy  as  developed  in  the  underground  workings.  On  the  Frenchman  claim, 
which  is  about  1,600  feet  north  of  the  present  working  shaft  and  on  the  same  vein, 
an  adit  has  been  run  into  the  hill  a  distance  of  25  feet  and  winze  sunk  18  feet.  This 
work  is  in  ore  and  demonstrates  that  the  vein  is  strong  and  continuous  to  that  point. 

On  the  side  claims  there  are  numerous  small  veins  running  at  angles  to  the  main 
lode,  notablv  on  the  Collosal  Claim,  which  bears  a  ledge  very  similar  to  the  main 
vein.  On  this  a  shaft  has  been  sunk  to  20  feet  and  exposes  the  vein  to  that  depth, 
and  it  cian  be  traced  on  the  surface  for  fully  1,500  feet.  Also  on  the  Nigger  Ben  and 
Mountain  Claims  are  led^s  exposed,  but  poss^sory  work  only  being  done  on  them, 
nothing  definite  as  to  their  value  or  extent  can  be  stated. 

The  main  ore  body  lies  between  a  micaceous  schist  on  the  west  and  diorite  and 
feldspathic  granite  on  the  east.  It  consists  of  a  friable  porphyry  quartz,  with  num- 
berless pockets  of  black  and  brown  ferruginous  oxides.  The  nighest  gold  values  are 
found  in  these  oxide  pockets. 

Development  work  on  the  Oro  Grande  mine  was  commenced  early  in  the  year 
1901.  Since  that  time  we  have  done  535  feet  of  sinking  and  raising,  and  2,437  feet 
of  drifting  and  crosscutting,  all  of  the  workings  being  Tai]ge.  All  of  the  crosscuts, 
which  we  have  run  from  wall  to  wall,  show  the  average  w  idth  of  .the  ore  body  to  be 
120  feet. 
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At  a  point  about  1,000  feet  from  the  present  working  shaft  we  are  now  sinking  a 
three-compartment  shaft  which  will  he  used  as  a  working  shaft  when  completed. 
With  this  we  will  connect  the  different  levels,  which  is  the  course  of  our  work  at 
present,  and  this  will  serve  to  develop  the  vein  to  that  point,  and  from  where  further 
woi^  will  be  carried  on. 

Je^ie  Ml/tea  ('(mipa?ii/, — This  company  has  grown  out  of  the  Little 
Jessie  mines,  situated  m  Yavapai  County,  and  was  organized  for  the 
purpose  of  interesting  capital  in  putting  a  200-ton  cyanide  mill  upon 
the  Little  Jessie  mines.  The  development  work  consists  of  several 
shaft*^,  ranging  in  depth  from  50  feet  to  657  feet  each,  with  six  levels 
on  the  main  shaft  with  an  average  of  500  feet  each.  The  lower  grade 
ores,  being  free  from  copper,  are  adapted  for  the  operation  of  cyanide 
successfully.     The  mines  are  not  working  at  present,  the  Jessie  Mines 


Company  being  engaged  in  securing  capital  for  future  operations. 

MtneniJ  d^rtloj)tiient, — The  past  3'e«r  has  witnesvsea  astonishing 
development  in  lavapai  County.  In  It^H  within  its  borders  were434r 
patented  mines,  valued,  together  with  improvements,  at  $1,041,080.85. 
This  year,  1902,  shows  674  patented  claims,  which,  together  with 
improvements,  are  assessed  for  $1,810,069.41.  This  growth  has  not 
been  confined  to  any  one  particular  district  but  is  scattered  through- 
out the  entire  countrv.  The  first  placer  gold  discovered  in  the  Terri- 
tory was  found  in  lapavai  County,  at  Weaver  and  on  Lynx  Creek. 
These  districts  are  still  being  worked  and  pay  well  at  this  late  day,  the 
ground  in  some  places  being  worked  over  and  over  again  with  the  dry 
washer  process,  while  in  other  places  water  is  being  pumped  for  sluic- 
ing. \\  ith  proper  water  storage  one  cannot  state  just  what  these  rich 
beds  will  yield.  The  processes  now  employed  pay  fair  wages  to  those 
who  undertake  the  work. 

In  the  past  year  quartz  mining  has  seen  its  greatest  activity  in  the 
historv  of  the  country.  The  principal  mines  now  in  operation  and  the 
ones  that  have  made  the  greatest  improvements  in  the  past  year  are  as 
follows: 

At  the  United  Verde,  the  greatest  copper  mine  in  the  West,  the 
capacity  of  the  plant  has  been  increased  ana  the  production  of  ore  has 
been  the  largest  in  the  history  of  the  mine. 

At  Congress  a  new  40-stamp  mill  was  erected  and  the  plant  further 
equipped  for  milling  purposes. 

Octave  shows  a  large  increase  in  the  number  of  men  emploved  and 
in  the  production  of  concentrates  and  gold  bullion.  At  the  Poland  a 
tunnel  running  8,500  feet  is  being  driven  for  development  of  mineral 
veins  and  for  traction.  The  Fenn  Gold  Mining  Company  has 
increased  the  capacity  of  its  plant.  At  Victor  the  development  of  ore 
ha-s  been  pushed. 

The  Braganza  Mining  Company's  mine  is  being  svstematically  devel- 
oped and  is  producing  concentrates  and  bullion.  1^ he  Catoctin  mine  is 
now  being  reopened. 

The  Oro  Mining  Company  is  building  a  new  mill  and  opening  the 
mine.  The  Iron  Queen  Company  is  building  a  smelter  near  Mayer 
and  opening  mines.  The  Yeager  Canyon  Copper  Company  have  been 
pushing  development  work.  The  McCabe  extension  has  sunk  a  new 
shaft  and  made  other  improvements. 

The  Model  Gold  Mining  Company  has  been  operating  the  McCabe 
mine  and  producing  ore.  At  the  &)uth  Poland  development  work  is 
being  pushed.  At  Crown  Point  bodies  of  ore  have  been  developed. 
The  Merchants'  Mining  Company  is  operating  the  First  Home  mine. 
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The  Val  Verde  smelter  has  been  in  operation,  and  has  proven  a  boon 
to  ore  shippers  and  an  important  factor  in  the  development  of  the 
mining  industry  of  Yavapai  County. 

Reports  have  not  been  received  from  a  large  number  of  mining  dis- 
tricts in  Yavapai  County;  hence  I  am  unable  to  present  further  par- 
ticulars of  the  development  made  during  the  year. 

TERRITORIAL  GEOLOGIST. 

Pfof .  William  P.  Blake,  Territorial  geologist  and  director  of  the 
school  of  niin^s,  University  of  Arizona,  nas  submitted  an  interesting 
report,  from  which  I  have  the  honor  to  submit  the  following  excerpts, 
which  will  show  the  progress  made  in  the  development  of  various 
minerals  during  the  year. 

Mining  in  Arizona  during  the  year  ending  June  30,  1902,  has  been 
characterized  by  great  activity  and  a  large  influx  of  Eastern  capital 
for  exploration  and  development.  The  output  of  the  old  established 
properties  has  been  steadily  maintained,  and  new  discoveries  give 
brigfht  promises  for  the  future. 

The  more  noted  gold  mines,  especially  the  Fortuna  and  the  King  of 
Arizona,  in  Yuma  County,  the  Congress  and  other  mines  in  Yavapai 
County,  and  the  Commonwealth  at  Pearce,  in  Cochise  County,  have 
been  steadily  worked.  The  Crowned  King,  in  Yavapai,  has  been  closed, 
for  a  part  of  the  time  at  least,  by  litigation.  The  Mammoth  mine,  in 
Pinal  County,  for  a  long  time  a  large  producer,  has  been  worked 
down  to  the  water  level  and  is  closed  for  the  present,  pending  a  reor- 
ganization of  the  company  and  a  probable  combination  of  the  different 
properties  preparatory  to  draining  and  deeper  working. 

A  notable  and  important  example  of  the  need  of  consolidation  of 
many  adjacent  mining  claims  for  the  purpose  of  deep  mining  below 
the  general  water  level  of  the  region  is  found  in  the  Tombstone  mining 
district,  which  was  a  large  prooucer  of  gold  and  silver  from  1878  to 
1883,  until  the  presence  of  underground  water  prevented  deeper  work- 
ing. This  celebrated  district  of  Tombstone  is  now  being  resuscitated 
and  brought  into  prominence  by  a  consolidation  of  the  more  important 
of  the  productive  claims  under  one  management.  After  lying  practi- 
cally dormant  for  nearly  twenty  years,  since  the  destruction  of  two 
Eumping  plants  by  fire,  more  powerful  pumps  have  been  placed  at  the 
Dttom  of  a  new  four-compartment  shaft  sunk  600  feet,  or  to  the  water 
level.  This  shaft  is  fully  equipped  with  the  most  powerful  hoisting 
engines  and  will  be  the  central  shaft  for  all  the  mines  on  the  Contention- 
Grand  Central  lode.  It  has  been  found  that  pumping  in  one  mine 
lowers  the  water  level  in  the  other  surrounding  mines,  hence  one  cen- 
tral pumping  plant  of  large  capacity  will  suffice  to  unwater  the  chief 
mines  of  the  district. 

The  large  piles  of  old  tailings  at  the  Contention  mill,  on  the  San 
Pedro  River,  are  being  worked  over  by  the  cyanide  process. 

Amongst  numerous  gold-mining  properties  in  the  Bradshaw  district 
the  veins  near  the  Senator  mine  have  been  brought  to  notice  under  the 
title  of  the  Storm  Cloud  mines.  They  comprise  eight  full-size  claims 
and  six  fractional  claims.  The  veins  extend  in  a  general  northeast  and 
southwest  direction.  They  have  been  prospected  to  a  depth  of  about 
200  feet.  These  claims  are  in  a  high  and  timbered  belt  and  are  about 
12  miles  south  of  Prescott. 
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The  mines  of  the  Poland  Mining  Company  are  situated  in  Yavapai 
County,  18  miles  from  the  city  of  Prescott,  and  connect  with  it  dv 
rail.  Yhis  rid^e  or  mountain  is  being  pierced  from  side  to  side  hy  a 
double-track  crosscut  tunnel  from  the  upper  waters  of  Lynx  Creek  on 
one  side  to  the  valley  of  Big  Bug  Creek  on  the  other,  a  distance  of 
8,0(HJ  feet,  and  to  these  connect  a  branch  of  the  Prescott  and  Eastern 
Railway,  which  give  an  all-rail  outlet  to  the  products  of  the  mines. 
This  tunnel  is  known  as  the  Poland-Lynx  CreeK  Tunnel. 

A  20-stamp  concentrating  mill  has  been  erected  at  the  Poland  mine, 
and  is  supplied  with  eight  vVilfley  concentrating  tables. 

The  discovery  of  a  gold-bearing  vein  on  stratum  in  the  heart  of  the 
Ga,liuro  Mountains,  nearly  east  of  the  Mammoth,  on  the  San  Pedro, 
caused  considerable  excitement,  being  a  region  but  little  explored  and 
not  known  to  be  gold  bearing.  The  formations  are  massive  rhyolites, 
with  the  planes  of  structure  standing  nearly  vertical,  and  on  their 
older  vertically  disposed  beds  there  are  later  nearh'  horizontal  outflows 
of  rhyolite  and  of  tufaceous  beds,  as  well  as  hard  lava  beds  filling 
ancient  hollows  and  channels  now  high  above  the  modern  drainage. 

The  gold  occurs  free  in  visible  grains  and  particles  in  ouartzite 
rock  not  readily  distinguishable  from  the  rhyolite  walls.  Tne  chief 
mineralization  has  a  breadth  of  some  50  feet,  and  there  are  other,  but 
narrower,  parallel  seams.  While  rich  hand  samples  can  easily  be 
secured,  the  general  average  is  low,  and  can  be  ascertained  satisfac- 
torily and  conclusively  by  mill  tests  only.  It  is  probable  that  it  will 
not  exceed  $5  per  ton,  and  may  be  as  low  as  $3.  There  is  much  red 
hematite,  showing  the  former  presence  of  pyrite,  and  the  little  cavi- 
ties left  by  the  decomposed  pyrite  often  show  free  gold.  The  value 
of  this  interesting  gold  deposit  or  vein  can  not  be  shown  without  free 
crosscutting  and  milling  of  the  rock  as  extracted.  The  water  supply 
for  a  great  portion  of  the  year  is  ample  for  milling  or  for  cyanioin^. 
There  is  an  extensive  area  of  fine  timber,  in  which  the  cypress  i> 
abundant. 

There  have  been  some  promising  discoveries  of  free  gold  in  quartz 
near  Patagonia,  in  Santa  Cruz  County,  and  they  are  now  under 
development. 

The  Arizona  Gold  and  Copper  Company  is  working  a  group  of  silver 
mines  from  3  to  10  miles  west  and  north  from  Patagonia,  about  20 
miles  north  of  Nogales.  The  ores  are  largely  argentiferous  gra^'  cop- 
per and  are  found  in  quartz  veins  traversing  diorite,  the  Trenton 
being  one  of  the  principal  claims.  The  same  company  has  been 
putting  the  smelter  at  Patagonia  in  repair  with  the  intention  of  running 
it  when  the  production  of  the  camp  reaches  75  tons  of  ore  a  day.  New 
sampling  works  have  been  erected  in  connection  with  the  smelter  where 
lots  of  ore  can  be  sampled  and  purchased,  and  shippers  can  avoid  the 
cost  of  transportation  to  the  smelting  works  at  El  Jraso. 

The  Salero  Mines  Company  is  now  developing  the  Eureka-Mabel 
group  near  the  Trenton  by  a  crosscut  tunnel  whicii  gives  access  to  the 
lode  at  a  low  point  and  at  the  same  time  taps  a  suppTv  of  much-needed 
water.  The  same  association  is  developing  the  ola  l>arwin  lode  by  a 
deeper  shaft  with  a  steam  hoist  and  pump. 

liiere  has  been  great  activity  at  Harshaw  and  Washington  Camp. 
The  World's  Fair  mine,  reported  sold  for  $500,000,  remains  in  the 
possession  of  the  owners  who  have  worked  it  at  intervals  for  several 
years  past. 
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Copper. — The  leading  copper  mines  of  the  Territory,  notably  those 
of  the  United  Verde,  Clifton,  Globe,  and  the  Copper  Queen  at  Bisbee, 
have  continued  their  production. 

The  successful  leaciiinff  oi)erations  with  sulphuric  acid  at  Clifton 
mark  an  important  metallurgical  advance. 

Molybdenum, — Increased  attention  has  been  given  to  the  ores  of 
molybdenum  bj'^  reason  of  an  increased  demand  for  the  metal  to  alloy 
with  steel. 

The  sulphuret,  known  to  mineralogists  as  molybdenite,  is  the  form 
in  which  this  substance  generally  occurs  and  which  is  also  its  most 
merchantable  form.  It  is  found  in  Arizona  at  several  diiferent  places 
in  the  Santa  Rita  Mountains  and  at  a  copper-bearing  claim  in  the  Dra- 
goon Mountains.  In  all  these  localities  it  is  closely  associated  with 
quartz  and  to  such  an  extent  as  to  render  it  too  low  to  transport  profit- 
ably, while  all  efforts  to  obtain  it  of  higher  grade  by  concentration 
processes  have  been  futile. 

Molybdenum  can  also  be  obtained  from  the  acid  compounds,  notably 
from  the  molybdate  of  lead,  the  species  wulf enite,  often  wrongly  con- 
founded with  wolframite,  with  which  it  has  no  affiliations.  ^  uifenite 
is  a  common  assoinate  of  the  decomposed  lead  ores  of  Arizona,  and  to 
such  an  extent  as  to  justify  the  belief  that  the  molybdenum  occurs  in  the 
form  of  sulphide  in  the  galenite,  i.  e.,  that  molybdenite  and  galenite 
occur  in  intimate  mixture,  and  by  oxidation  the  yellow  compound  of 
molybdic  acid  and  lead  becomes  visible.  This  compound  was  found 
abundantly  in  the  auriferous  lead  ores  of  the  Mammoth  mine  at 
Schultz,  rinal  County,  and  shipments  of  this  ore  already  chronicled 
were  made  from  there  a  few  years  ago. 

But  notwithstanding  the  care  taken  to  separate  this  ore  as  far  as 
possible  from  the  gold-bearing  quartz,  it  was  found  to  be  present  in 
notable  amount  in  the  tailings  from  the  mill  on  the  San  Pedro.  These 
tailings  have  been  subjected  to  the  cyanide  process  for  the  removal  of 
the  ^old  which  the  mill  process  failed  to  get.  They  fonii  large  heaps 
looking  like  ordinary  sand. 

Efforts  have  been  made  to  recover  from  this  sand-like  mass  of  tail- 
ings the  small  particles  of  wulfenite  hy  concentration  processes,  and 
work  at  Mammoth  during  the  year  has  been  carried  on  to  this  end. 

Marble, — Ledges  of  marble  near  Bowie  have  attrat^ted  attention. 
The  stone  is  found  in  the  foothills  of  the  Chiricahua  Mountains  and 
near  the  old  military  post.  Both  black  and  white  marble  are  reported 
to  exist  there  in  large  deposits  and  of  superior  quality. 

A  ledge  of  white  statuary  marble  is  found  at  the  north  end  of  the 
Santa  Catalina  range  near  the  Condon  copper  property. 

Black  and  variegated  marble  exists  at  the  Total  Wreck  mine,  but 
has  not  been  explored. 

Considerable  amount  of  marble  of  various  shades  of  gray  and  white, 
mixed,  have  been  quarried  at  various  places  in  the  Santa  Ritas,  along 
the  road  leading  from  Vail's  to  the  copper  mines,  for  monumental  work 
tt  Tucson. 

A  fair  grade  of  black  marble  can  be  had  in  the  Tucson  Mountains  a 
few  miles  west  of  Tucson. 

DiAitomite. — Extensive  deposits  of  diatom  earth  have  been  brought 
to  general  notice  by  my  paper  on  ''Diatom  earth"  in  Arizona,  con- 
tributed to  the  Transactions  of  the  American  Institute  of  Mining 
Engineers  at  the  Philadelphia  meetings,  February  and  May.  1S92. 
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This  substance  occurs  in  extensive  beds,  mixed  in  with  fine  volcanic 
ash,  alonff  the  San  Pedro  River  below  the  town  of  Benson.  It  has 
many  and  important  uses  industrially,  but  the  high  cost  of  transporta- 
tion renders  its  exploitation  unprofitable  at  present. 

An  ancient  lake, — The  wide  extent  of  the  very  fine  material  compnos- 
ing  the  diatomite  beds  and  other  phenomena  indicate  the  former  exist- 
ence of  a  great  lake  or  estuary  or  comparatively  quiet  water  between 
the  Santa  Catalina  Mountains  on  one  side  and  the  Galiuro  Mountains 
on  the  other.  It  would  appear  that  this  bodv  of  water  extended  as 
far  up  the  valley  as  Fairbankand  beyond,  and  tbat  in  height  it  reached 
nearly  to  the  top  of  the  pan  between  the  Whetstone  Kange  and  the 
Santa  Catalina.  The  horizontal  sediments  seen  in  terraced  banks  about 
Benson,  on  the  Southern  Pacific  Railway,  are  good  evidence  of  the 
fomier  lacustrine  conditions  of  the  valley.  The  Sulphur  Springs 
Valley  also  gives  evidence  of  former  lake  conditions. 

LIVE-STOCK   INTERESTS. 

Mr.  H.  Harrison,  secretary  of  the  live-stock  sanitary  board,  has 
submitted  to  me  the  following  report  of  the  condition  of  the  live-stock 
interests  of  Arizona  for  the  year  ended  June  30,  1902: 

The  live-stock  industry  still  maintains  its  place  as  second  in  importance  among  the 
^reat  industrial  resources  of  the  Territory  of  Arizona.  The  last  year  has  been  pecul- 
iarly unfavorable  to  the  busine^  of  stock  raising,  by  reaaon  of  the  long-protracted 
drought,  and  in  the  more  arid  sections  considerable  loss  has  been  sustained;  but,  as 
if  to  compensate  for  this  condition,  nature  has  contributed  probably  the  heaviest  calf 
crop  ever  known  in  this  section,  conservative  estimates  placing  it  at  over  90  per  cent 

The  assessment  rolls  of  the  various  counties  show  a  marked  decrease  in  the  number 
of  live  stock,  especially  cattle;  in  fact  this  tendency  has  been  apparent  for  the  past 
four  years,  and  is  attributed  to  nmnerous  causes.  Arizona  has  not  suffered  alone  from 
shortage  of  water  and  range  feed;  the  same  conditions  have  obtained  in  all  the  range 
States  and  Territories,  and  in  most  instances  have  been  felt  more  acutely  than  here. 
As  a  natural  consequence,  the  demand  for  both  feeders  and  beef  cattle  has  been 
abnormally  heavy,  and  has  taxed  the  c*attlemen  to  the  utmost  to  meet  it.  The  result 
has  l)een  that  almost  every  available  animal  has  been  disposed  of  that  could  be 
spared  without  depleting  the  ranges  of  the  necessary  nucleus  for  breeding  purposes. 

Interest  and  activity  have  revived  among  breeders  generally,  and  the  tendency 
to  improve  the  native  stock  by  the  importation  of  blooded  animals  is  more  evident 
than  ever  Ixifore. 

In  no  section  of  the  United  States  is  the  general  health  of  live  stock  so  nearly  per- 
fect as  in  Arizona.  The  climatic  conditions,  although  so  varied  over  the  vast  terri- 
tory involved,  are  exceptionally  unfavorable  to  the  development  of  the  eontagioui^ 
diseases  common  to  live  stock.  This,  coupled  with  our  excellent  sanitary  laws,  and 
the  rigidity  with  which  they  are  enforced,  has  resulteii  in  excluding  from  the  ranges 
the  influx  of  any  but  the  healthiest  of  cattle. 

All  live  stock  offered  for  shipment  into  the  Territory  is  subject  to  inspection  at 
the  point  of  entry  by  the  Territorial  veterinarian,  which  inspection  is  invariably 
made,  except  when  such  shipment  is  accompanied  by  a  certificate  of  health  from  a 
competent  State  veterinarian. 

Occasional  slight  outbreaks  of  disease  have  occurred  which  have  been  traced  to 
stock  that  liave  been  brought  or  strayetl  in  from  adjacent  countries,  and  in  ever}* 
instance  the  most  drastic  methods  have  been  succe^uUy  employed  to  stamp  out 
such  attacks. 

The  unfavorable  conditions  referred  to,  although  working  a  temporary  hardship 
on  many,  are  not  without  advantages,  as  a  decided  check  to  overstocfcingthe  rang(>s 
result*!,  inbreeding  to  an  undesirable  extent  is  obviated,  and  a  general  disposition  to 
raise  a  better  class  of  cattle  is  evident. 

Keen  competition  in  all  lines  has  invaded  the  stock  raising  and  shipping  induHtry, 
and  every  year  it  becomes  more  apparent  that  quality  must  l)e  a  paramount  consid- 
eration to  Quantity  in  the  pn>fitable  handling  of  live  stock.  To-day  the  Arizona 
product  ranks  second  to  none  in  the  great  market  centers. 

Considerable  im}>etus  has  been  injected  into    the  business  of  horse  and  mule 
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raising,  due  to  the  brisk  demand  that  has  obtained  for  these  animals  for  military 
transport  and  draft  purposes.  The  natural  environment  of  animals  raised  in  this 
Territory  fits  them  peculiarly  for  the  work  required,  and  they  have  c*onseqiiently 
been  in  great  demand.  Owing  to  the  limited  interest  tha^  has  been  manifested  in 
horse  raising  for  the  past  few  years  the  available  supply  of  suitable  animals  has 
proven  entirely  inadequate  to  meet  the  demands. 

The  sheep  industry  is  in  better  condition  to-day  than  ever  before.  This  is  due 
largely  to  recent  l^slation  which  places  the  same  rigid  sanitary  safeguards  on  sheep 
as  nas  always  been  maintained  on  cAttle.  "Scabies"  and  other  common  diseases 
have  been  practically  eliminated,  and  the  more  serious  disorders  of  a  contagious 
nature  are  absolutely  unknown  here. 

Hog  raising  is  commanding  more  attention  than  in  the  past,  and  many  fine  droves 
of  breeders  have  been  recently  imported. 

•  During  the  past  year  Arizona  has  shipped  out  111,429  head  of  cattle,  4,587  horses 
and  mules,  2,404  hogs,  and  during  the  same  period  there  have  been  slaughtered  for 
home  consumption  37,531  head  of  cattle. 

The  assessment  rolls  of  the  various  counties  show  live  stock  with  an  assessed  valua- 
tion of  $4,314,231.80,  divided  as  follows: 


.  Horses. 

County. 

Num- 
ber. 

Value. 

Apache 

2,507 
8,792 
3,761 
2,790 
4,245 
4,633 
1,431 
2,007 
2,959 
2.220 
1,936 
4,325 

830,885.00 
72,504.00 
68,890.00 
46,005.00 

110,747.00 
90,495.00 
45,150.00 

Cochise 

Coconiuo 

Gila 

Graham 

Maricopa 

Mohave 

Navajo 

36,330.00 

Pima 

48,270.00 

Pinal 

27,480.00 
9,617.00 
80,226.00 
27,951.80 

Santa  Cruz 

Yavapai  

Yuma 

Mules. 


N-"!     value. 


48  ' 

$1,522.00 

l^i 

3.535.00 

61  1 

2,440.00 

73 

1,650.00 

88  , 

3,155.00 

234  ' 

6,850.00 

^  1 

315.00 

21  ' 

630.00 

93  1 

2,320.00 

78  1 

1,830.00 

76  i 

1,890.00 

129  , 

8,775.00 

25 

620.00 

Num- 
ber. 


Value. 


-I 


148 

69  ' 
190 
202  I 
233  I 

10  . 

34 

76  I 

15 

89 

37  ' 
175 
6  ' 


$1,472.00 

328.00 

1,020.00 

1,010.00 

2,135.00 

856.00 

170.00 

380.00 

75.00 

446.00 

240.00 

1,074.00 

70.00 


Swine. 


Num- 
ber. 


67 

118 

187 

353 

370 

2,026 

M 

92 

19 

218 

26 

203 

1,908 


Value, 


Sl»1.00 

325.00 

1,108.00 

1,059.00 

850.50 

6,065.00 

162.00 

460.00 

57.00 

620.00 

71.50 

735.00 

5,?24.00 


County. 


Apache  . .  - 
Cochii*e  . . . 
Coconino  . 

Gila 

Graham... 
Maricopa  . 
Mohave .  - . 

Navajo 

Kma 

Pinal 

Santa  Cruz 
Yavapai  .. 
Yama 


Cattle. 


Number. 


Value. 


Ooati*. 
Number.        Value. 


4.143  I 
48,207 
13,406  I 
30,762  { 
45,621  ' 
20,933  I 

ii,oai 

2,63:^  , 
22.259 
15,984 
15,392 
24.436 

1,341 


$60,204. 
481,075. 
142,  R16. 
308,535. 
467. H85. 
277.245. 
111.220. 

34,736. 
227,600. 
181,020. 
161,370. 
250,254. 

16,902. 


00 
00  I 
00  ; 
00  I 
00  ' 
00  I 
00  I 
00 
00  , 
00  I 
00, 
00  ' 
00  I 


620 
1,137 

700 
9,575 
7.977 
1,245 
2,500 

175 

10 

1,000 


$1,240.00 

2,174.00 

1,400.00 

19,150.00 

15,672.35 

1,820.00 

5,000.00 

375.00 

20.00 

2,000.00 


10.728 


21,456.00 


Sheep. 


Number.       Value. 


91,787 

4,040 

140,380 

155 

4,102 

11, 770 

215 

70,455 

5,140 

3,600 


$183,674.00 

7,380.00 

280,760.00 

310.00 

8.024.00 

23,540.00 

430.00 

140,910.00 

10,280.00 

7,000.00 


36,070  I   72,140.00 


In  considering  the  actual  numbers  and  values  the  above  figures  must  of  course  be 
taken  as  an  extremely  conservative  estimate. 


The  live-stock  law. — Arizona's  present  live-stock  law  is  probably  one  of  the  best  and 
most  far-reaching  measures  that  was  ever  enacted  for  the  government  of  the  live-stock 
industry.  Its  enforcement  is  placed  in  the  hands  of  a  board  of  three  commissioners 
and  a  Territorial  veterinarian  appointed  by  the  governor.  Under  its  provisions  the 
admuiLstration  is  divided  into  two  distinct  branches,  viz,  the  sanitary,  which  pertains 
to  health  and  quarantine  matters,  and  is  under  the  direct  supervision  of  the  Terri- 
torial veterinarian  by  direction  of  the  board;  and  the  brand- recording  and  inspection 
service,  which  is  directed  by  the  board,  through  its  secretary,  from  the  office  of  the 
board. 

The  duties  of  the  veterinarian  are  to  keep  in  touch  with  the  health  condition  in  all 
parts  of  the  Territory;  to  investigate  and  report  to  the  board  any  case  of  infectious  or 
contagious  disease  that  he  may  find;  to  advise  with  the  lx)ard  on  all  matters  pertain- 
ing to  quarantine  and  sanitary  regulations,  and,  under  the  rules  of  the  board,  to  inspect 
for  health  all  live  stock  entering  the  Territory.     The  board  is  further  empowered  to 
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authorize  him  to  destroy  any  infected  animals  that  may  menace  the  health  of  the 
live  stock  of  the  Territory. 

All  persons  oMminj?  range  qattle,  horses,  mules,  asses,  sheep,  or  goats  are  required 
to  adopt  a  brand  or  mark  by  which  they  may  be  distinguished,  and  said  brand  or 
mark  must  be  a  matter  of  record  in  the  office  of  the  board.  This  record  comprises 
8,635  brands.  It  is  made  the  duty  of  the  board  to  prevent  the  record  of  conflicting 
or  duplicate  brands. 

Upon  the  sale  of  the  brand  and  before  any  transfer  is  noted  on  the  records  a  dulv 
acknowledged  bill  of  sale  is  required  to  be  filed  with  the  board,  which  is  recorded. 
The  transfer  is  then  effected  and  a  new  certificate  issued. 

It  is  further  made  the  duty  of  the  board  to  devise  a  system  of  inspection  for 
health,  and  for  brands  and  marks  of  cattle  at  the  railway  loading  stations,  and  also 
of  all  cattle  slaughtered  for  food  within  the  Territory,  and  to  appoint  inspectors, 
whose  duty  it  is  to  enforce  the  laws  and  make  the  said  inspections.  All  inspectors 
are  re(}uired  to  file  a  bond  in  the  sum  of  $500,  running  in  the  name  of  the  Territory^ 
conditioned  on  the  faithful  performance  of  their  duties.  Regular  reports  are 
required  from  all  inspectors  of  their  official  acts,  which  are  kept  on  file  in  the  oflice 
of  the  board  and  are  open  to  public  inspection  at  all  times,  forming  a  complete  record 
of  over  100  districts.  The  compensation  of  inspectors  is  a  5-cent  per  capita  fee,  paid 
by  the  person  for  whom  the  inspection  is  made. 

The  butchering  of  cattle,  sheep,  swine,  and  goats  for  food  is  subject  to  the  super- 
vision of  the  sanitary  board,  ana  all  persons  before  engaging  in  such  business  are 
required  to  procure  a  license  to  butcher.  The  amount  of  the  license  fee  is  deter- 
mined by  the  population  of  the  town  where  the  business  is  to  be  conducted  and 
ranges  from  $30  to  $150  per  annum.  The  fees  derived  from  these  licenses  are  placed 
in  a  special  ** license  and  inspection  fund**  in  the  hands  of  the  Territorial  treasurer, 
to  be  drawn  upon  by  the  board  for  the  compensation  of  the  inspectors,  but  at  least 
10  per  cent  of  all  such  moneys  must  be  turned  into  the  general  fund  of  the  Terri- 
tory. This  provision  has  been  in  force  only  since  March,  1901,  and  has  proven  of 
great  benefit  to  the  people  of  the  Territory,  guaranteeing  as  it  does  the  quality  of  the 
meat  product  offered  for  public  consumption  and  safeguarding  the  butc-hers  and  cat- 
tlemen against  theft. 

Another  advantage  that  can  not  be  overestimated  is  that  every  licensed  butcher  is 
required  to  slaughter  at  a  fixed  place,  to  which  the  inspector  has  access  at  all  times; 
the  cattle  to  be  slaughtered  are  subject  to  inspection  both  before  and  after  slaughter, 
and  as  a  result  the  practice  of  butchering  on  the  range  and  the  vending  of  meat  by 
irresponsible  parties  has  been  effectually  checked. 

The  hides  of  all  cattle  slaughtered  are  inspected  for  brands  and  marks  and  a 
complete  record  kept  in  the  office  of  the  board,  compiled  from  the  reports  of  the 
inspectors. 

During  the  past  vear  there  were  95  butchers*  licenses  issued,  from  which  was 
derived  the  sum  of  |5,280,  and  during  the  same  period  there  was  paid  to  inspectore 
the  sum  of  $4,985.53,  and  to  the  general  fund  of  the  Territory  $1,170.67. 

The  board  has  been  extended  the  most  valuable  assistance  in  suppressing  the 
unlawful  handling  of  cattle  by  the  '^Arizona  Rangers,**  whose  services  have  oeen 
most  effective.  This  organization,  although  less  than  two  years  old,  has  succeeded  in 
breaking  up  some  of  the  worst  gangs  of  rustlers  that  have  infested  our  ranges, 
thereby  relieving  the  live  stock  board  of  one  of  the  gravest  problems  it  had  to  con- 
tend with. 

With  a  few  minor  changes,  which  will  be  suggested  in  the  biennial  report  of  the 
board,  we  believe  the  law  fully  covers  the  ground  for  which  it  was  framed,  and  will 
continue  to  prove  of  the  greatest  possible  protection  and  benefit  to  the  live-stock 
industry  of  the  Territory. 

The  Territory  has  recently  enjoyed  liberal  rains,  and  the  outlook  is  brighter  than 
for  many  years  for  the  stockmen. 

The  ranges  abound  in  good  feed,  and  already  the  feeders  of  the  Salt  River  and 
other  valleys  are  looking  forward  to  the  activity* of  the  coming  season.  Indications 
are  that  the  demand  for  beef  cattle  will  be  greater  than  ever  during  the  next  few 
months,  owing  to  the  general  shortage  of  feed  and  conditions  already  alluded  to. 

WILD  ANIMALS  OF  ARIZONA. 

Mr.  Charles  A.  Montgomery,  a  hunter  and  trapper  of  many  years' 
experience  in  Arizona,  has  contributed  some  facts  concerning  the  wild 
animals  of  this  Territory.  His  description  of  the  big  game  comes 
from  observation  covering  a  period  of  tnirty  years  of  active  life  in  the 

Digitized  by^OOQlC 


REPORT   OF   THE    GOVERNOR   OF    ARIZONA.  57 

mountain  regions  of  Arizona,  and  he  is  recognized  among  hunters  an 
authority  upon  the  subject,  which  he  presents  below  in  an  interesting 
and  instructive  manner.     Mr.  Montgomery  says: 

The  elk  riehtly  takes  the  lead  among  the  ^ame  animals  of  Arizona.  I  am  sorry 
to  say  that  the  number  of  elk  now  left  in  Anzona  is  very  small.  I  know  of  but  two 
small  bunches,  one  in  the  White  Mountains  of  Apache  County  and  the  of  her  in  the 
Blue  Range  in  Graham  County.  To  preserve  this  remnant  the  full  force  of  the  law 
should  be  used.  Unless  something  is  done  to  prevent  it  their  extermination  is  a 
matter  of  but  a  few  years. 

Of  the  deer  family  there  are  six  different  kinds  in  Arizona,  namely:  The  black- 
tail,  whitetail,  fantail,  mule  deer,  burro  deer,  and  Papago  or  spotted  deer.  The 
blacktail,  the  first  to  feel  the  exterminating  force  of  the  hunter,  is  still  with  us,  rang- 
ing from  the  northern  portion  as  far  south  as  the  high  mesas.  Of  late  years,  how- 
ever, they  are  not  often  found  below  the  pines. 

The  muledeer,  first  cousin  to  the  blacktail,  is  somewhat  more  shy  and  its  habitat 
is  less  exposed  to  the  hunter.  The  blacktail  still  roams  over  a  large  portion  of  the 
middle  and  southern  counties  of  the  Territory,  ranging  in  the  lower  country  and 
sometimes  found  well  out  on  the  flat  country,  mixing  with  the  burro  deer. 

The  burro  deer,  a  small,  compact,  gray  animal,  which  retains  its  color  of  ash  gray 
all  the  year  around,  is  distinctly  separated  from  other  species  of  the  deer  family. 
The  burro  deer  takes  on  its  fat  in  the  spring  and  summer  months.  The  only  fat  ones 
I  ever  killed  was  in  June  and  July.  Positive  facta  concerning  these  animals  are 
little  known  by  naturalists,  and  I  have  never  yet  seen  a  description  of  them. 
The  whitetail  and  fantail  are  so  near  kin  that  the  casual  observer  can  see  no  differ- 
ence; yet  one  exists,  and  he  who  studies  can  discover  it,  even  when  the  animal  is 
doing  Its  best  to  get  out  of  reach  of  your  gun.  The  habitat  of  these  animals  is  in  all 
parts  of  Arizona,  high  and  low,  among  the  pine,  the  oak,  the  juniper,  and  the 
meequite.  I  believe  the  whitetail  and  fantail  deer  will  be  with  us  when  all  other 
deer  are  gone. 

The  Papago  or  mottled  deer  are  very  rare  and  hard  to  find.  The  existence  of  this 
animal  has  been  questioned  by  many  hunters,  but  live  specimens  can  yet  l)e  found. 
The  habitat  of  this  deer  is  the  dry  and  almost  inaccessible  plains  of  southern  Ari- 
zona. To  give  a  better  description  of  this  deer  would  require  a  trip  down  in  their 
country,  which  at  this  time  of  the  year  is  very  disagreeable.  The  Papago  or  mot- 
tled deer  is  the  smallest  of  the  deer  family.  The  last  one  I  killed  weighed  17  pounds 
and  was  a  doe  fully  matured. 

The  antelope  or  pronghomed  is  still  to  be  found  in  portions  of  the  Territory, 
but  are  fast  disappearing. 

The  mountain  sheep  or  big  horn  have  been  driven  to  the  most  isolated  regions  of 
the  desert  and  in  a  few  years  more  they  will  have  disappeared  and  become  extinct. 

Of  the  bear  family  there- are  five  species,  three  known  to  hunters  as  '*  tree  climb- 
ers," and  two  species  known  as  the  *' long  claws"  or  ** ground  fighters."  Of  the 
tree  climbers,  the  large  brown  bear  is  the  most  destructive  to  cattle,  and  is  to  be 
found  in  all  portions  of  the  Territory.  The  cinnamon  bear  is  smaller,  longer,  and 
leaner  than  the  brown  bear  and  harder  to  find.  In  fact,  I  have  seen  but  five  animals 
of  this  kind  west  of  the  Rio  Grande  in  the  last  twenty-five  years.  The  small  black 
bear  is  plentiful  in  some  portions  of  the  country,  and  being  the  only  species  of  the 
bear  family  ^ood  for  man  to  eat,  I  hope  it  will  be  with  us  to  the  end.  Of  the  long 
claws,  the  grizzly  and  silver  tip  are  one  and  the  same.  The^  are  to  be  found  high 
up  in  the  mountains  in  the  summer,  and  during  the  fall  months  they  come  down  to 
oak,  juniper,  and  grapes.  The  little  gray  bear,  whose  average  weight  is  about  400 
pounds,  belongs  to  a  class  by  himself.  Ihave  killed  but  three,  and  know  nothing 
about  them  only  that  they  are  small,  compact  in  build,  and  of  a  gray  and  black  color 
mixed,  and  I  consider  them  the  most  vicious  animal,  with  one  exception,  we  have 
in  Arizona.     He  will  spring  and  fight  and  is  hard  to  kill. 

Of  the  large  cat  family  there  are  three  kinds:  The  jaguar  or  American  tiger,  rarely 
found  far  away  from  the  southern  border;  cougar  or  mountain  lion,  found  all  over 
the  Territory,  and  the  puma,  a  smaller  animal  than  the  cougar,  rarely  exceeding  6 
feet  in  length  from  tip  to  tip,  but  very  smooth  of  build  and  quick  in  action,  and  a 
great  lover  of  chickens  and  other  domestic  fowls. 

There  are  also  three  kinds  of  the  bob  or  wild-cat.  The  wolf  family  consists  of  the 
lobo,  a  large  animal  with  a  tawny  and  brown  color,  and  when  running  in  bands  they 
are  very  destructive  to  range  stock.  The  gray  or  mountain  wolf  is  seldom  found 
below  the  pine  belts  of  the  high  mountains.  The  keiliola  or  prairie  wolf,  in  part- 
nership with  the  bussarel,  are  the  most  vahiable  scavengers  and  range  over  the  entire 
country.     The  red  fox,  crop  (or  silver-gray)  fox,  the  small  gray  fox,  the  civet  cat, 
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the  raccoon,  pine  sciuirrel,  gray  squirrel,  and  the  rock  squirrel  are  all  found  in 
Arizona. 

The  beaver  is  still  found  in  portions  of  the  Territory.  The  wild  turkey,  quail,  and 
ringneck  pigeon  are  also  found  here. 

HUNTING   AND  FISHING. 

Mr.  W.  L.  Pinney,  member  of  the  lish  and  game  commission  of  Ari- 
zona, has  prepared  the  following  report  upon  the  subject  of  hunting 
and  tishing: 

The  tourist  who  comes  to  Arizona  may  expect  to  find  at  any  season  of  the  year  as 
fine  shooting  as  may  be  had  in  any  portion  of  the  United  States.  Being  a  newly 
settled  country,  not  a  great  deal  of  attention  has  been  paid  to  hunting  as  a  sport  by 
the  local  inhabitants  until  within  the  past  few  years,  ana  during  that  time  an  eflScient 
system  of  game  wardens  carrying  into  effect  the  game  laws  in  force  in  the  Territory 
has  caused  a  marked  increase  rather  than  a  decrease  in  the  large  and  small  game  of 
Arizona.  The  Federal  game  laws  have  proven  of  great  advanta^  to  the  officers  of  the 
Territory  in  protection  against  the  sale  and  shipment  of  game. 

In  central  and  southern  Arizona,  in  the  summer,  the  white-winged  dove  {JfelopeUa 
leucoptera)  is  found  in  great  numbers.  They  are  probably  the  finest  shooting  in  the 
world.  Experienced  wing  shooters  are  freouentlj;  able  to  kill  a  hundred  of  these 
swift-flying  oirds  within  an  hour  or  two.  These  birds  are  so  numerous  in  the  farm- 
ing sections  as  to  be  almost  considered  a  pest  at  times. 

The  quail  common  to  the  Pacific  coast  (CaUipepla  gamheln)  are  found  throughout 
the  Territory  in  abundance.  The  open  season  is  from  October  15  to  March  1.  Quail 
are  hunted  more  than  any  game  we  have.  Since  the  passage  of  the  last  game  laws, 
prohibiting  the  trapping  and  marketing  of  game,  these  birds  have  multiplied  rapidly. 
The  duck  and  goose  season  is  the  same  as  quail,  and  they  are  found  m  abundance 
along  the  rivers  and  irrigated  sections  of  the  valleys  and  m  the  lakes  of  northern 
Arizona.  Probably  no  finer  shooting  ground  for  wild  fowl  exists  than  the  mouth  of 
the  Colorado  River  at  the  Gulf  of  Califomia,  60  miles  below  Yuma.  This  trip  is 
frequently  made  by  sportsmen  in  the  winter.  Wild  turkeys,  jrrouse,  snipe,  rail,  and 
other  game  birds  are  found  in  various  sections  of  Arizona.  Efforts  to  introduce  bob- 
white  auail  and  imported  pheasants  have  so  far  not  been  very  successful. 

The  Killing  at  any  time  of  camel,  elk,  mountain  sheep  or  mountain  goats,  and 
female  deer  is  })rohibited;  also  antelope  until  January,  1906.  The  deer  season  is 
open  from  November  15  to  December  15,  and  they  are  so  plentiful  that  a  number 
were  killed  last  winter  within  10  miles  of  Phoe^iix,  and  not  over  a  mile  from  the  cul- 
tivate<l  fanns  of  the  valley.  Guided  may  be  had  in  any  of  the  larger  towns  of  the 
Territory  for  parties  who  wish  to  hunt  big  game.  Bear*  and  mountain  lions  are  still 
numerous  in  the  wooded  mountain  regions;  these  animals  are  destructive  to  cattle 
and  sheep,  and  the  generous  bounties  offered  by  the  Territory  for  their  scalpe  have 
resulted  m  a  great  many  of  them  being  killed. 

The  mountain  stream's  of  northern  Arizona  abound  in  brook  trout  and  bass,  and 
offer  practically  unlimited  sport.  The  warm- water  streams  in  central  and  southern 
Arizona  are  filled  with  fish  peculiar  to  this  section,  noticeably  several  varieties  of 
suckers  and  the  Colorado  River  salmon.  Carp  and  a  couple  of  varieties  of  the  catfish 
are  found  in  abundance  in  these  streams.  Bass  and  other  fish  are  being  introduced 
and  are  doing  finely. 

NATURAL  SCENERY. 

Nature  has  given  to  the  world  no  picture  more  beautiful  than  the 
Grand  Canyon  of  the  Colorado  in  northern  Arizona.  The  marvelous 
beautv  and  sublimity  of  this  great  gorge  is  fast  spreading  the  fame  of 
this  Territory  to  all  portions  of  the  world  as  the  home  of  wonderful 
natuml  seener}^.  An  adequate  impression  of  its  bewildering  phases  of 
grandeur  is  scarcely  conveyed  to  tne  mind  by  description;  only  those 
who  have  stood  on  the  rina  of  the  canyon  and  looked  down  upon  the 
great  expanse  of  eroded,  carved,  and  painted  eailh  can  appreciate  fully 
this  great  work  of  nature.  The  traveler  finds  in  it  a  power  of  concen- 
tration which  holds  him  a  prisoner  to  its  charms;  eacJi  day  brings  out 
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some  new  phase  of  beauty,  the  gorge  deepens,  it^  borders  stretch 
farther  on,  and  the  great  spectacle  gr^ually  passes  beyond  the  power 
of  the  mind  to  comprehend.  The  impression  it  makes  deties  all  other 
scenes  to  rob  it  of  the  place  it  holds  supreme. 

During  the  past  year  a  railroad  has  been  completed  to  the  rim  of 
the  Grand  Canyon,  and  thousands  of  travelers  have  taken  advantage 
of  this  opportunity  to  visit  the  canyon.  Hotel  accommodations  are 
provided,  and  visitors  are  guided  into  the  depths  of  the  gorge,  where 
they  may  explore  the  wonderful  scenes  presented  on  everv  hand.  The 
railway  runs  from  Williams,  on  the  Santa  Fe  Pacific,  and  the  distance 
to  the  canyon  from  that  point  is  65  miles.  A  stage  line  runs  from 
Flagstaff,  taking  passengers  through  to  the  canyon  over  a  fine  moun- 
tain road  rich  in  scenery  of  exceptional  grandeur.  The  distance  from 
Flagstaff  is  74  miles. 

The  natural  ^bridge  is  another  attractive  place  which  is  visited  by 
travelers  who  care  to  go  into  the  mountains  on  an  overland  journey, 
and  in  point  of  interest  it  is  regarded  as  one  of  the  wonders  of  nature 
which  is  well  worth  a  long  journey  to  see.  The  natural  bridge  is  in 
northern  Arizona,  and  is  reached  from  points  on  the  Santa  Fe  Pacific 
Kailroad.  The  people  of  Arizona  frequently  go  there  in  numbers 
during  the  summer  time  to  camp  and  hunt. 

Among  other  points  of  great  interest  are  the  cliff  dwellers  in 
Yavapai  and  Coconino  counties,  Montezuma's  well  and  castle  in  Yavapai 
County,  the  Casa  Grande  ruins  in  Pinal  County,  the  old  San  Xavier 
Mission  in  Pima  County,  the  petrified  forests  in  Navajo  County,  and 
numbers  of  ancient  ruins  of  prehistoric  interest  in  different  portions 
of  the  TeiTitory. 

Arizona  possesses  a  wealth  of  mountain  scenerv  which  is  unequaled 
in  atti*activeness  by  any  mountain  region  of  the  tJnited  States. 

INDIANS. 

PHOENIX    INDIAN   SCHOOL. 

The  following  report  of  the  advancement  of  the  Indians  at  the  Phoe- 
nix school  was  submitted  by  Mr.  C.  W.  Goodman: 

The  Phoenix  Indian  Industrial  School  was  established  and  a  superintendent 
appointed  in  January,  1891.  The  school  was  opened  in  the  West  End  Hotel  the  fol- 
lowing September,  with  31  boys.  The  number  was  soon  increased  to  42  boys,  which 
taxed  the  capacity  of  the  building.  Mr.  Hugh  Patton,  a  Pima  Indian,  now  the  day 
school  teacher  at  Gila  Crossing,  was  the  first  teacher.  May  6,  1892,  the  school  was 
transferred  to  its  permanent  quarters  on  the  160  acres"of  land  3  miles  north  of  Phoenix. 
This  quarter  section  was  valued  at  $9,000,  of  which  the  Government  paid  16,000  and 
the  citizens  of  Phoenix  donated  $3,000. 

Since  then  the  school  has  grown  until  there  are  now  about  30  buildings  for  the 
650  pupils  and  56  employees.  The  extensive  grounds  are  well  cared  for  and  quite 
ornamental,  and  the  school  is  quite  a  resort  for  Phoenix  people  and  their  friends. 

The  average  attendance  for  the  fiscal  year  of  1902  was  657.  The  following  28  tribes 
were  represented,  coming  from  all  parts  of  Arizona  and  seven  or  eight  other  States 
and  Territories:  Apache,  Arapaho,  Chemehuevi,  Chippewa,  Comanche,  Hopi,  Hupa, 
Klamath,  Little  Lake,  Maricopa,  Mission,  Mohave,  Piute,  Papago,  Pawnee,  Pima, 
Pueblo,  Ro^ue  River,  Shoshoni,  Siletz,  Snake,  Hualapai,  AVashoe,  AVillow  Creek, 
Yaqui,  Yuki,  Yuma,  and  Zuni. 

About  100  mixed-bloods  have  been  returned  to  their  homes  and  their  places  are 
being  filled  with  full-bloods  and  others  having  a  much  larger  per  cent  of  Indian 
blood  than  those  returned. 

The  appropriation  for  1903  provides  for  700  pupils,  an  increase  of  100  over  the 
previous  year.  Purchase  has  been  made  of  an  additional  80  acres,  which  is  located 
1  mile  east  of  the  school  and  is  under  the  Grand  and  Arizona  canals.     The  soil  is 
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excellent  for  ^rdening  and  fruit  raising,  and  water  to  supplement  the  flow  in  the 
canals  will  be  developed  by  pumping  from  wells  and  can  be  had  at  from  40  to  50  feet 
in  dej)th.  The  wells  on  the  original  farm  are  being  enlarged  and  deepened,  and  & 
pumping  plant  will  be  put  in  to  supply  the  160  acres.  Alfalfa  and  grain  can  thus  be 
grown  in  great  abundance  where  now  it  is  difficult  to  raise  feed  enough  for  a  few 
cows  and  work  horses. 

During  the  vear  an  auditorium  was  completed  at  a  cost  of  about  $7,500,  and  a  bath 
house  for  girls  at  a  cost  of  $4,500.  Plans  are  being  prepared  for  new  buildings, 
which  have  been  authorized  at  a  cost  of  $34,000. 

The  class-room  work  is  thorough  and  the  excellent  course  of  study  promulgated 
by  Miss  Reel,  superintendent  of  Indian  schools,  has  been  adopted.  A  class  of  six 
completed  the  common-school  work.  Their  essays  and  orations  caused  surprise,  on 
account  of  their  thoughtfulness  and  originality,  to  many  in  the  large  audience  that 
greeted  them. 

But  the  industrial  work  is  properly  given  the  most  prominence.  The  boys  are 
well  trained  in  the  trades  and  agricultural  industries,  and  the  girls  in  housekeeping 
and  doma«?tic  arts.  Special  courses  are  given  in  domestic  science  and  sloyd  and 
manual  training,  including  mechanical  drawing.  During  the  year  the  boys  have 
been  in  demand,  not  only  for  work  on  ranches,  but  at  their  trades,*  a  number  of  them 
getting  $1.50  to  $2.50  a  day  from  contractors  and  others.  The  Indians  of  Arizona 
are  learning;  to  take  their  place  among  the  peaceable,  law-abiding,  and  useful  citizens 
of  the  Territory. 

PIMA   AGENCY. 

Mr.  Elwood  Hadlev,  of  the  Pima  Indian  Agency  at  Saeaton,  submits 
the  following  interesting  report  of  the  progress  made  by  the  Pima 
Indians  during  the  past  year: 

Pima  Agency  is  located  at  Saeaton,  Ariz.,  16  miles  north  of  Casa  Grande,  on  the 
Southern  Pacihc  Railway,  which  town  is  our  railway  and  telegraph  station.  From 
Casa  Grande  there  is  a  stage  daily,  except  Sunday,  to  Saeaton  carrying  the  mail  and 
pa8i?engers. 

At  the  beginning  of  the  fiscal  vear  1902  there  were  under  the  control  of  this  agency 
the  Gila  River,  Salt  River,  Gila  bend,  and  San  Xavier  Reservations,  four  in  all,  with 
a  total  population  of  between  5,000  and  6,000  Indians,  of  the  Pima,  Maricopa,  and 
Papago  tribes.  There  are  besides  between  2,000  and  2,500  nomadic  Papago  wander- 
ing about  the  country  south  of  the  Southern  Pacific  track,  over  whom  the  agent  has 
little  more  than  nominal  control. 

On  the  I9th  of  April,  1902,  the  San  Xavier  Reservation,  on  which  there  are  about 
500  Papago,  together  with  all  the  nomadic  Papago  in  Pima  County,  was  separated 
from  this  agency  by  order  of  the  Department,  and  placed  in  charge  of  J.  M.  Beiiger, 
for  many  years  farnier  in  charge  at  San  Xavier. 

The  lands  of  the  reservation  were  allotted  several  years  ago,  and  the  Indians,  hav- 
ing water  for  irrigation,  are  self-supporting  and  fairly  prosperous. 

The  lands  of  the  Gila  Bend  Reservation,  about  120  miles  west  of  Saeaton,  have  also 
been  allotted,  but  the  Indians  having  very  little  water  and  no  prospect  of  getting 
more,  have  been  obliged  to  eke  out  a  livinj^  as  best  they  can. 

Very  few  have  attempted  to  improve  their  allotments.  Anything  like  progress  is 
impossible,  and  I  am  more  than  ever  of  the  opinion,  which  I  expressed  in  my  former 
reports,  that  as  soon  as  water  is  obtained  for  the  Gila  River  Reser\*ation  the  Gila 
Bend  Indians  should  be  brought  here  and  allotted  lands,  of  which  there  is  a  great 
plenty  waiting  only  for  irrigation. 

On  the  Salt  River  Reservation  the  condition  of  the  Indians  has  not  changed  greatly 
during  the  past  year.  They  have  water  enough  to  make  them  self-supporting,  and 
their  progress  toward  civilization  is  steady.  The  plan  of  self-government,  instituted 
at  my  sugg^^tion,  which  I  mentioned  in  my  report  of  last  year,  still  works  satisJ^- 
torily. 

The  Indians  live  at  peace  with  each  other  and  their  white  neighbors.  They  will 
make  good  citizens  whenever  the  Department  decides  to  allot  the  lands  of  the'reser- 
vation,  and  the  sooner  this  is  done  the  more  rapid,  in  my  opinion,  will  be  their 
progress. 

The  Gila  River  Reservation  is  much  larger  than  either  of  the  others  in  my  chai^ge, 
and  on  it  live  the  greater  part  of  the  Pima,  together  with  the  Maricopa,  who  occupy 
the  extreme  western  end,  and  of  whom  there  are  about  350  left. 

\yhile  the  condition  of  the  Indians  on  this  reservation  is  far  from  what  is  to  be 
desired,  a  fact  owing  altogether  to  the  lack  of  water  for  irrigation,  nevertheless, 
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despite  this  and  in  the  face  of  poverty,  their  progreps  during  the  four  years  of  my 
administration  has  been  marked.  1  can  see  great  improvement  in  their  habita  anS 
customs,  and  a  wish  to  attain  the  civilization  of  the  white  man.  They  have  become 
very  industrious  when  any  encouragement  is  offered,  and  exhibit  an  increasing 
desire  for  better  clothing  to  wear  and  better  houses  to  live  in,  and  they  grow  more 
and  more  fiiendly  toward  schools. 

Long  hair  and  paint  are  rapidly  bei'oming  things  of  the  past,  and  the  habits  of 
civilization  are  becoming  a  part  of  their  everyday  life.  When  the  San  Carlos  reser- 
voir shall  have  been  completed  and  the  Gila  Kiver  Reservation  watered  the  Indians 
will  be  in  a  condition  to  appreciate  the  advantages  offered  them,  and  will  make  rapid 
strides  toward  independence  and  good  citizenship.  When  that  time  comes,  with 
brick  schoolhouses  and  churches  dotting  fertile  lands,  with  their  children  well  fed, 
going  to  and  from  school;  with  enough  and  to  si»are  for  their  stock,  it  will  be  hard 
to  find  a  happier  and  more  prosperous  people. 

Four  years  ago  the  Indians  claimed  that  the  Government  ought  to  keep  them. 
Now  that  sentiment  is  entirely  rooted  out  and  a  sense  of  their  obligation  to  tne  Gov- 
ernment has  taken  place.  When  opportunity  to  help  themselves  offers  they  are 
anxious  to  work.  Their  progress,  however,  must  necessarilv  be  slow  until  water  is 
providtjd  for  their  )ands,  the  lands  allotted  in  severalty,  and  each  Indian  made  to 
feel  that  his  success  in  life  depends  upf>n  his  own  efforts. 

They  have  always  been  a  nation  of  farmers  and  need  only  water  and  a  little  com- 
petent instruction  to  undertake  successfully  any  form  of  agriculture  which  may  prove 
most  profitable. 

Their  lands  would  be  admirably  adapted  to  the  cultivation  of  the  sugar  beet,  and 
that  imhistry  would  prove  very  remunerative. 

The  Indians  on  the  Gila  Kiver  Reservation,  granted  water,  could  raise  enough 
beets  to  justify  the  establishment  of  a  good -sized  beet-sugar  plant,  and  I  have  been 
assured  ny  capitalists  that  the  factory  would  soon  come  if  tne  industry  were  once 
established. 

FORT   APACHE  INDIAN   AGENCY. 

Mr.  C.  W.  Grouse,  Indian  agent  at  Fort  Apache,  submits  the  follow- 
ing report  of  the  condition  of  the  Apache  Indians: 

This  reservation  comprises  about  2,000,000  acres,  yet  not  more  than  2,000  acres  of 
it  are  fit  for  farming  purposes  on  account  of  its  mountainous  character,  and  as  there 
are  only  2,000  Indians  to  whom  this  reservation  belongs,  it  is  seen  that  each  Indian 
has  on\}r  1  acre  of  farming  land,  while  he  has  almost  a  thousand  acres  of  very  rough 
mountainous  land  that  is  wholly  unfit  for  use  by  Indians  except  for  the  purjxjse  of 
stock  raising.  This  reser\'ation  lies  north  of  Salt  River  (Black  Riverj  in  (iila, 
Navajo,  and  Apache  counties.  The  northern  fourth  of  the  reserve,  from  tne  crest  of 
the  Mogollon  Mountains,  is  covered  with  fine  timber  suitable  for  lumbering  purposes, 
but  it  is  of  little  benefit  to  the  Apache  for  he  is  not  allow^e<l  to  use  any  of  it,  except 
what  he  tan  be  induced  to  put  in  a  house  for  himself.  The  law  is  such  that  he  can 
not  sell  any  of  his  timber  after  it  has  been  made  into  lumber,  even  to  contractors 
here  on  his  own  land. 

It  is  said  that  there  are  some  good  mining  prospects  on  this  reservation.  It  would 
be  a  public  benefit  (including  the  Indians)  should  Congress  make  a  law  permitting 
any  citizen  of  the  United  States  to  prospect  this  reserve  under  proper  restrictions, 
locate  anv  property  he  chooses,  and  give  the  Indians  10  per  cent  of  the  output. 

It  would  be  a  great  wrong  to  throw  open  their  land  to  so-called  settlement  of  the 
whites,  for  there  is  no  part  of  this  reservation  not  already  occupied  that  any  white 
man  would  use  as  a  home.  Onl}^  cattle  and  sheep  owners  would  be  benefited  in 
such  a  move,  and,  granting  that  it  is  a  splendid  place  for  stock  raising  by  our  white 
brethren,  why  would  not  stock  grow  on  it  just  as  well  for  Indians,  when  properly 
directed  by  their  agent?  In  my  opinion,  the  salvation  of  these  Indians  lies  in  the 
herding  industry,  and  it  is  not  at  all  visionary  to  say  that  within  three  years  they 
can  be  made  wholly  self-supporting;  in  fact,  they  earn  75  per  cent  of  their  own  sup- 
port at  present,  for  there  is  nothing  furnished  them  except  on  the  ground  of  charity; 
that  is,  for  the  very  old  and  helpless,  and  to  those  who  have  not  yet  had  an  oppor- 
tunity to  help  themselves. 

It  is  not  generallv  known,  but  it  is  a  fact  that  the  Indians  of  this  agency  never 
have  been  rationed  only  six  months  of  the  year,  and  they  are  better  Indians 
because  of  it.  They  have  been  compelled  to  sacnfice  a  little  more  than  their  relations 
of  the  San  Carlos  Ileservation,  and  they  are  better  for  it;  yet  they  are  not  very  good 
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Indiana,  their  chief  vices  being  drunkenneee,  gambling,  lying,  and  bigamy.  But  the 
wonder  is  that  they  are  not  worse  than  they  really  are,  for  they  have  been  propped 
up  so  long  by  the  Government  and  have  been  compelled  to  sacrifice  so  little  that 
thev  have  grown  careless,  wasteful,  and  despondent. 

Notwithstanding  the  notorious  record  of  these  Apaches  and  all  that  has  been  said 
about  them  to  disparage',  yet  during  the  past  year  they  have  earned  and  sold  more 
than  $25,000  worth  of  the  products  of  their  own  labor.  They  have  received  this 
amount  of  money  from  the  sale  of  wild  hay,  com,  barley,  charcoal,  and  womi  to  this 
agency  and  to  the  military  at  Fort  Apache.  During  the  ensuing  two  or  three  years 
it  would  be  difficult  for  them  to  live  if  they  had  not  the  market  at  Fort  Apache.  I 
have  so  managed  the  affairs  of  the  Indians  here  during  the  past  year  that  they  have 
now  a  credit  of  more  than  |9,000,  which  is  about  $4.50  per  capita.  This  amount  has 
been  raised  and  saved  in  the  following  ways:  I  reduced  their  beef  rations  last  year  in 
amount  25  per  cent,  and  by  so  doing  saved  for  them  $3,000,  and  I  inaugurated  the 
plan  of  grazing  the  lands  they  could  not  use  themselves  for  want  of  stock,  and  I  have 
already  collecte<l  from  this  source  more  than  $6,000.  When  the  grass  is  not  con- 
sumed by  stock  it  is  usually  consumed  by  forest  fires,  and  with  it  goes  many  thou- 
sands of  dollars  worth  of  fine  pine  timber.  The  intention  of  the  Government  is  to 
have  me  invest  about  $10,000  m  the  purchase  of  sheep  and  cattle  as  a  beginning  of 
the  henling  industry,  but  you  have  alrea*ly  noticed  that  we  have  realized  almost  the 
amount  to  De  expende<l. 

SAN   CARLOS  AGENCY. 

The  Apaches  are  located  on  the  Fort  Apache  and  San  Carlos  reser- 
vations. By  nature  they  are  wild,  nomadic,  and  warlike,  and  only 
within  recent  years  have  they  adopted  peaceful  pursuits.  They  are 
now  making  steady  advance,  especially  in  agriculture. 

Mr.  Stephen  James,  acting  Indian  agent  at  San  Carlos,  submits  the 
following  description  of  the  condition  of  the  Apache  Indians: 

For  years  it  has  been  estimated  that  the  Indians  here  earn  two- thirds  of  their  liv- 
ing, one-third  being  supplied  by  the  Government  ration. 

The  census  shows  a  decrease  of  437  over  last  year.  This  is  partly  accounted  for 
by  the  excess  of  deaths  over  births  of  61  to  27.  But  the  main  cause  has  been  the 
departure  of  a  large  number  to  earn  their  own  li\ing  and  seek  homes  off  the  reser- 
vation. 

There  were  326  Indians  punished  during  the  year  for  various  petty  offenses,  and 
one  was  convicted  in  the  courts  of  murdering  his  wife  and  was  given  a  life  sentence 
in  Yuma. 

The  agent  marries  the  Indians,  and  they  are  made  to  conform  to  the  marriage  laws 
of  the  Territory  as  nearly  as  possible. 

The  Indians  have  the  reputation  of  being  good  workers;  the  main  trouble  being 
that  they  will  not  stay  with  a  job.  They  worked  on  a  road  for  a  mining  company  at 
Bowie  with  entire  satisfaction,  and  also  near  Globe.  The  Indians  adapt  themselves 
to  any  kind  of  labor  very  readily.  There  are  a  number  who  are  fairly  grood  miners. 
Manv  of  them  have  lately  been  working  for  the  Southern  Pacific  Kailway.  I  do 
not  think  that  they  have  the  least  desire  or  intention  of  making  any  trouble,  as  in 
the  old  days.  The  old  ones  are  too  old  and  the  young  ones  are  more  familiar  with 
baking  ** powder"  than  any  other  kind. 

The  following  statements  show  the  condition  of  the  Indians  in  civilization,  agri- 
culture, and  other  pursuits: 

Total  Indian  and  mixed-blood  population,  2,578;  males,  1,225;  females,  1,353; 
number  of  Indians  who  wear  citizens  dress  in  mrt,  1,732;  number  of  Indians  who 
can  read,  670;  number  of  Indians  who  can  use  English  enough  for  ordinary  inter- 
coiu-se,  1,060;  number  of  children  of  school  age,  577. 

Number  of  acres  of  land  cultivated,  2,450;  number  of  acres  fenced,  7,000  (the 
Indians  are  required  to  work  the  roads  on  the  reservation);  bushels  of  wheat  raised, 
2,121);  bushels  of  barley  raised,  1,785;  bushels  of  com  raised,  1,500  (this  is  the  small- 
est crop  in  years  on  account  of  the  severe  drought). 

Last  year's  crop  was  as  follows:  Wheat,  14,913  bushels;  barley,  16,868  bushels; 
this  was  probably  20  per  cent  alwve  the  average. 

Tons  of  hay  cut  by  Indians,  180;  cords  of  wood  cut  (sold  at  $6  per  cord),  1,150; 
value  of  Indian  products  sold  to  the  Government,  $12,269;  horses  owned  by  Indians, 
2,400;  cattle  owned  by  Indians,  1,004. 
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OTHER   ARIZONA  INDIANS. 


Navaho  Indians, — The  Navaho  Indians  are  a  pastoral  people,  hav- 
ing tended  herds  and  flocks  from  earliest  timies.  Their  reservation 
contains  about  12,029  square  miles,  the  greatest  part  of  which  is  val- 
ueless. The  land  is  adapted  for  raising  sheep  and  goats,  and  some  of 
the  wool  is  used  by  the  Indians  to  make  the  famous  Navaho  blankets. 
Cultivation  of  the  soil  can  be  carried  on  only  in  the  mountain  valleys 
and  along  some  of  the  streams.  The  flocks  of  the  Navaho  have  suf- 
fered greatly  during  the  last  ten  years  on  account  of  the  steady 
decreasing  rainfall  and  the  resulting  scarcity  of  water  and  vegeta- 
tion. The  number  of  sheep  and  goats,  estimated  as  nearly  1,000,000 
in  1890,  has  been  constantly  decreasing,  until  now  the  number  scarcelv 
exceeds  500,000.  Another  contributing  factor  is  the  drought,  which 
has  caused  an  almost  total  failui*e  in  crops;  in  consequence,  tne  Indians 
are  forced  to  slaughter  their  flocks  to  keep  from  starvation.  In 
addition  to  sheep  and  goats,  the  Navaho  raise  large  herds  of  Indian 
ponies.  The  crops  raised  in  recent  years  have  not  been  suflScient  to 
support  over  one-fourth  of  the  population.  The  Navaho  own  nearly 
one-half  of  all  the  goats  in  Arizona.  The  number  of  fleeces  reported 
by  them  is  exceeded  only  by  Apache  County,  but  the  product  is  much 
lighter  and  of  poorer  quality. 

The  report  for  this  reservation  includes  only  about  one-half  of  the 
Navaho  tribe,  relating  only  to  the  Indians  on  the  reservation.  The 
scarcity  of  vegetation  has  forced  about  one-half  of  the  tribe  to  wander 
over  parts  of  New  Mexico,  Colorado,  and  Utah,  in  order  to  maintain 
their  flocks  and  herds. 

Moqui  Indians, — ^The  Moaui,  or  Hopi,  Indians  are  not  reservation 
Indians.  They  live  in  pueblos  similar  to  those  of  the  Pueblo  Indians 
of  New  Mexico.  Their  reservation  embraces  an  area  of  about  55 
miles  east  and  west  and  65  miles  north  and  south.  The  water  supply 
is  very  limited,  and  irrigation  is  carried  on  in  the  primitive  Indian 
method.  The  Moqui  are  provident  and  self-supportmg.  Thev  have 
been  known  to  have  a  supply  of  corn  and  dried  peaches  on  hana  from 
two  to  four  years.  The  principal  crop  is  corn,  of  which  they  raise 
nearly  as  much  as  the  other  tribes  of  the  Territory  combined.  Other 
products  are  sweet  corn,  squashes,  beans,  and  melons.  The  majority 
of  farms  are  patches  of  from  3  to  20  acres,  a  few  having  as  high  as  30 
acres  under  cultivation.  They  also  possess  large  flocks  of  sheep  and 
goats.  The  Moqui  are  the  only  Indians  reporting  orchard  products  to 
any  extent.  Peach  trees  to  the  number  of  15,541  are  reported  as 
owned  by  them. 

Colorado  River  Reservation, — The  Colorado  River  Reservation,  the 
home  of  650  Mohave,  extends  for  60  miles  along  the  Colorado  River 
and  contains  about  240,000  acres.  A  portion  is  subject  to  the  annual 
overflow  of  the  Colorado  River,  but  the  larger  part  requires  irrigation 
to  raise  a  crop.  It  is  estimated  that  nearly  the  entire  valley  could  be 
irrigated  with  an  inexhaustible  supply  of  water  at  a  nominal  expense. 
The  land  thus  irrigated  could  support  nearly  all  the  Indians  of 
Arizona. 

The  resources  of  the  reservation  are  very  great.  The  soil  is  as  fer- 
tile as  any  in  Arizona,  and  crops  will  grow  the  year  around.  All 
fruit  trees  indigenous  to  southern  California  thrive  here. 

Wheat  is  the  most  successful  crop  of  the  Mohave,  but  barley  and 
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corn  do  well.  The  vegetables  usually  grown  are  beans,  melons,  and 
pumpkins.  A  centrifugal  pump  recently  installed  irrigates  about 
600  acres. 

Papago  Ltdfan^, — TfciePapago,  or  San  Xavier,  Resei*vation  embraces 
an  area  of  105  square  miles.  The  chief  occupation  of  the  Indians  is 
agriculture,  in  which  they  are  making  steady  progress,  although  they 
have  experienced  many  drawbacks.  They  are  industrious  and  eco- 
nomical, spending  the  money  received  from  their  crops  on  improved 
machinery  and  in  building  new  homes. 

EDUCATION. 

Arizona  boasts  of  the  public  school  system  which  is  in  force  through- 
out the  Territory,  embracing  a  comprehensive  course  of  education, 
from  the  primary  grades  of  the  common  schools  to  the  higher  branches 
of  science  in  the  normal  schools  and  the  University  of  Arizona.  Edu- 
cation is  compulsory  in  Arizona,  and  the  enforcement  of  this  law  has 
been  the  means  of  greatly  increasing  the  school  attendance  during  the 
past  two  years.  The  advancement  of  education  during  the  past  year 
nas  been  marked,  the  report  of  the  superintendent  of  public  instruc- 
tion showing  an  increase  during  the  past  two  years  of  4,426.  The 
enrollment  in  the  public  schools  tor  the  same  period  shows  an  increase 
of  2,699.  An  increase  of  eighteen  school  districts  is  noted  during  this 
period,  the  present  number  of  districts  being  275.  The  granmiar  and 
primary  schools  have  increased  54,  there  being  452  at  the  present 
time.  The  number  of  teachers  employed  is  457,  an  increase  of  58. 
The  average  salary  paid  to  male  teachers  in  the  Territory  is  $85.51; 
of  female  teachers,  ^71. 75.  Thirty -seven  new  schoolhouses  have  been 
built  during  this  period. 

The  valuation  of  school  property  in  the  Territorv  has  increased  from 
$529,024  on  June  30,  1900,  to  $654,942  on  June  30,  1902.  The  total 
receipts  for  school  purposes  has  increased  from  $421,776.15  for  the 
year  ending  June  30,  1900,  to  $531,191.38  for  the  school  year  ending 
June  30,  1902,  an  increase  of  $109,415.23.  Expenditures  for  school 
purposes  have  increased  from  $345,314.29  to  $401,235.59,  an  increase 
of  $55,920.90;  valuation  of  school  libraries  has  increased  from  §6,245 
to  $8,582,  an  increase  of  $2,237:  valuation  of  school  apparatus  has 
increased  from  $20,530  to  $21,408,  an  increase  of  $878. 

The  twenty-first  legislature  wisely  abolished  the  county  boards  of 
examiners,  doing  awav  with  county  certificates.  The  examinations  at 
present  are  conducted  in  the  several  counties  by  the  county  suj>erin- 
tendents,  and  the  answers  are  sent  to  the  Territorial  board  of  examiners 
for  marking  and  grading. 

The  successful  applicants  receive  Territorial  certificates  which  are 
valid  in  all  counties  of  the  Territory.  This  insures  a  uniform  system 
of  grading  and  certification  throughout  the  Territory.  The  regulations 
relating  to  the  system  of  certification  of  teachers  will  compare  ravorably 
with  many  of  the  older  States  and  communities. 

A  teacher  from  any  State  must  hold  a  diploma  of  graduation  from 
a  State  institution  of  learning,  such  as  a  university,  normal  school,  or 
college  of  high  rank,  authorized  by  the  State  in  which  it  is  locatx^  to 
certificate  its  graduates  to  teach  in  the  public  schools  of  that  State; 
otherwise  an  examination  in  one  of  the  counties  of  Arizona  for  a  Ter- 
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ritorial  certificate  is  required  before  he  or  she  is  allowed  to  teach  in  any 
of  the  public  schools  of  the  Territory-. 

The  graduates  of  the  two  normal  schools  of  Arizona  who  have  fol- 
lowed tDe  profession  of  teaching  have  proven  successful  educators,  and 
their  diplomas  are  recognized  m  many  of  the  States  without  further 
examination  or  certification. 

A  summary  of  school  statistics,  as  prepared  by  the  superintendent 
of  public  instruction,  appears  below: 

Summary  of  school  staiiMicn. 


Whole  number  of  children — 

Between  6  Hnd  21 

Between  8  and  14 

Enrolled  In  public  schools 

Average  dally  attendance  in  public  schools 
Percentage  of  school  population- 
Enrolled  

In  daily  attendance 

Cost  per  capita— 

On  population 

On  enrollment 

On  average  daily  attendance 

Number  of  new  districtM  organized 

Xumber  of  district<  lapsed., 

Number  of  new  schoolhouHes  built 


1901. 


23,435 
11,574 
17,817  ! 
10,921  1 

25.259 
12,822 
19,208 
9,514 

76  + 
47      i 

76+ 
38- 

$14.63  1 

$19. 15  ' 

$30.66  • 

15  1 

^  1 

18 

$15. 11 

$19. 41 

$34.82 

11 

11 

19 

RECEIPTS. 


Amount  received  from—  ' 

Territorial  fund i  $11,457.62 

County  taxes , i  181,2(M.74 

Polltaxe?* 46,553.  &1 

Special  district  taxes 13,079.80 

Sale  bonds  and  interest |  11 ,  929. 17 

License  Hues  and  other  sources i  70, 429. 97 

Balance  on  hand  June  30 74.947.89 


$22,961.a5 

195.609.01 
69.734.72 
14, 126. 59 

118,871.21 
34,950.91 

130.955.85 


EXPENDITURES. 


Amount  paid  for— 

Teachers'  salaries $214,265.58  $224,699.86 

Ubraries ,           366.46  857.55 

Apparatus !        3,335.48  ,  2,137.44 

Building  and  furniture i      27,528.17  60,954.23 

Biinds.  including  interest 17,155.13  l  24,550.19 

Repairs,  full  and  contingent  expense i      74,187.98  ,  61,529.53 

Miscellaneous  purposes ,  27, 106. 79 

Total  expenditures '    386,838.80  I  401,235.59 

Total  bonded  indebtedness !  301,737.00 

Valuation  of  school  property 612,929.00  1  654,942.00 


NUMBER  OF  TEACHERS  EMPLOYED. 


Whole  number  of  male  teachers  employed 

HTiole  number  of  female  teachers  employed — 

Total  number  of  teachers  employed 

Avezage  .Halar>'  per  month  paid  male  teachers  . , 
Average  salary  per  month  paid  female  teachers 

Total  number  of  high  schools 

Total  number  of  grammar  schools , 

Total  number  of  primary  schools 


112 

118 

333 

839 

445 

457 

$80.83 

$85.51 

$64.31 

$71.75 

1 

2 

124 

122 

307 

330 

7351—02- 
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UNIVBBSITY  OF   ARIZONA. 

The  University  of  Arizona  is  recoffnized  as  the  leading  educational 
institution  of  the  Southwest  and  ranks  well  among  the  universities  of 
the  United  States.  The  advancement  has  been  rapid  and  substantial 
during  the  past  year,  the  gi*aduating  class  being  the  largest  in  the 
history  of  the  institution. 

The  report  of  the  president  of  the  University  of  Arizona,  Mr. 
F.  Yale  Adams,  which  follows,  covers  the  progress  and  improvements 
made  during  the  past  fiscal  year  and  includes  a  comprehensive  state- 
ment of  the  university: 

Buildings. — All  the  buildings  were  painted  during  the  year  and  have  been  wired 
for  electric  lights.  A  new  dining  hall  50  by  104  feet,  brick,  with  hard -wood  floors, 
was  completed  June  1, 1902.  This  building  will  seat  210  students;  contains  also  cloak 
rooms,  kitchen,  bakery,  and  laundry,  furnished  at  a  cost  of  about  $7,000,  and  is  an 
addition  which  has  been  long  needed.  Congress  has  approved  the  act  of  the  last 
Territorial  legislature  providing  for  an  issue  of  bonds  for  125,000  for  the  construction 
of  a  library,  museum,  and  administration  building  for  the  university,  and  plans  for 
its  construction  are  now  beinjf  connidered. 

Equipment. — The  usual  additions  have  been  made  to  the  library,  including  among 
other  valuable  works,  a  complete  set  of  the  Journal  of  the  Institute  of  Mining  Engi- 
neers. Many  additions  have  been  made  to  the  apparatus  in  the  physic»s  and  chemi- 
cal laboratories.  A  beginning  has  been  made  in  a  complete  botanical  survey  of  the 
Territory.  A  Pratt  &  Whitney  14-inch  engine  lathe  has  been  added  to  the  equip- 
ment of  the  mechanical  engineering  department,  together  with  manv  small  tools, 
making  this  now  one  of  the  best  equipped  shop  departments  in  the  West.  There 
have  l^n  many  additions  to  the  museum  during  the  year,  including  mineral  speci- 
mens, birds,  a  large  collection  of  prehistoric  relics,  and  part  of  the  skeleton  of  a 
whale.  The  military  department  has  ret^ived  100  Springfield  cadet  rifle**,  with  full 
accouterments,  and  a  3-inch  muzzle-loading  rifle  with  carriage  and  accessories. 

FacuUif. — For  the  first  time  in  the  history  of  the  university,  a  Regular  Array  ofli- 
cer  has  been  detailed  as  military  instructor,  ('apt.  G.  W.  Cole  has  given  excellent 
8er\'ice,  and  the  spirit  of  the  students  has  been  commendable. 

Courses. — The  requirements  for  entrance  to  the  subcollegiate  department  have  been 
advanced  one  year,  making  it  the  equal  of  the  best  preparatory  and  high  school  in 
the  country.  The  new  courses  in  engineering  have  been  offered  for  the  first  time 
this  year,  one  in  mining  engineering  and  one  in  civil  engineering;  also,  one  new 
course  in  physics  and  one  in  advanced  shopwork.  The  class  in  mining  engineering 
spent  a  week  in  careful  study  of  the  works  at  Clifton  and  Morenci. 

Attendance. — The  total  enrollment  for  the  year  was  215.  Each  class  showed  an 
increase  over  the  same  class  last  year,  the  increase  in  collie  students  being  espe- 
cially remarkable — an  increase  of  55  per  cent  over  last  year.  The  class  graduated  in 
June,  1902,  numbered  9,  the  largest  in  the  history  of  the  university. 

In  general,  the  university  has  shown  a  marked  degree  of  progress  during  the  past 
year.  The  spirit  in  the  student  body  is  excellent,  there  being  a  noticeable  absence 
of  hazing  or  roughness,  while  all  seem  to  be  animated  by  loyalty  to  the  faculty  ami 
the  univer^itY. 

Origin. — The  university  was  established  by  an  act  of  the  thirteenth  legislative 
assembly  of  the  Territory  in  1885.  The  bill  was  introduced  into  the  c»oun<nl  by  Hon. 
C.  C.  Stevens,  of  Tucson,  carried  through  the  house  by  the  able  efforts  of  Hon.  Selim 
M.  Franklin,  and  approved  by  the  govenior  March  12,  1885.  A  tract  of  40  acres  of 
land  was  given  by  the  citizens  of  Tucson  as  a  site.  The  university  was  opened  to 
students  October,  1891. 

Design. — The  purpose  of  the  university  is,  in  the  language  of  the  oipuiic  law,  "to 
provide  the  inhabitants  of  this  Territory  with  the  means  of  accjuiring  a  thorough 
knowledge  of  the  various  branches  of  literature,  science,  and  the  arts,"  and  so  far  as 
possible  a  technical  education  atlapted  to  the  development  of  the  peculiar  resources 
of  Arizona.  In  furtherance  of  this  latter  purpose  instruction  is  especially  provided 
in  agriculture,  the  mechanic  arts,  and  in  mining  and  metallurgy.  The  agncultural 
experiment  station,  a  department  of  the  university,  is  wholly  engaged  in  developing 
the  agricultural  resources  of  the  Territory.  The  institution  aims  to  fill  in  the  Terri- 
tory the  place  occupied  in  the  States  by  the  State  universities.  That  the  university 
m^'  be  of  service  to  all,  a  subt^ollegiate  department  is  maintained. 

Organization  and  administration. — The  government  of  the  university  is  vested  in  a 
corporation  styled  the  board  of  regents  of  the  University  of  Arizona,  consisting  of 
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the  governor  of  the  Territory  and  the  Buperintendent  of  public  instruction,  ex  officio, 
and  four  other  members  appointed  by  the  governor. 

Location  and  dimate. — The  University  of  Arizona  is  located  at  Tucson,  one  of  the 
largest  towns  of  the  Territory.  Tucson  is  on  the  main  line  of  the  Southern  Pacific 
railway,  312  miles  west  of  El  Paso,  Tex.,  and  500  miles  east  of  Los  Angeles,  Cal. 
The  town  lies  in  a  broad,  fiat  valley  at  an  elevation  of  2,400  feet  above  sea  level  and 
is  surrounded  by  mountains.  Its  dry,  healthy  situation  with  its  mild  and  equable 
climate  has  made  Tucson  a  famous  winter  resort.  The  winter  climate  is  especially 
good;  the  temperature  is  cool  and  strengthening,  but  not  severe,  the  lowest  tempera- 
ture recorded  during  the  average  year  being  about  20°  F.  above  zero.  But  little 
rain  falls  during  the  winter;  fogs  are  unknown;  cloudy  days  are  rare,  the  percentage 
of  sunshine  throughout  the  winter  being  greater  than  that  recorded  at  any  other 
place  in  the  United  States.  Owing  to  the  extreme  dryness  of  the  air  the  highest  tem- 
peratures are  less  oppressive  to  the  senses  and  less  dangerous  to  the  health  than  the 
summer  heat  of  the  Upper  Mississippi  Valley  States.  The  total  amount  of  rainfall 
averages  less  than  12  incnes. 

Site. — The  university  is  situated  upon  high  ground  about  a  mile  from  the  business 
center  of  Tucson,  with  which  it  is  connected  by  a  street-car  line.  On  every  side  it 
commands  a  view  of  mountain  scenerv  of  remarkable  extent  and  grandeur.  The 
location  can  not  be  surpassed  for  health  fulness.  The  water  supply  of  the  university 
is  drawn  from  a  well  on  the  premises  100  feet  deep  and  is  of  unusally  good  quality. 

Buildings. — The  main  building.  University  Hall,  is  200  by  105  feet,  two  stories  in 
height,  the  first  story  of  gray  stone,  the  second  of  red  brick,  and  is  completely  sur- 
rounded by  a  wide  2-story  veranda.  The  building  contains  the  offices,  recitation 
rooms,  laboratories,  and  apparatus  rooms  of  the  various  departments,  an  assembly 
room,  the  libraries  of  the  university  and  experiment  station,  and  the  Territorial 
museum.  Adjoining  the  main  building  is  the  mining  annex,  80  by  60  feet,  equipj>ed 
with  metallurgical  machinery.  Three  brick  houses,  2  stories  high,  are  occupied 
as  homes  by  the  president  and  instructors. 

North  Hall,  a  dormitory  2  stories  in  height,  built  of  gray  stone  of  fine  quality, 
originally  provided  as  a  home  for  male  students,  has  been  refitted  for  the  use  of 
young  women.  It  contains  a  students*  dining  room,  kitchen  connected  therewith, 
16  rooms,  each  large  enough  to  accommodate  two  students,  and  a  reception  room. 

South  Hall,  a  fine  brick  dormitory  containing  40  rooms,  with  bath  and  toilet  rooms, 
has  been  recently  built  for  the  use  of  male  students  and  instructors. 
^  A  substantial  brick  building  contains  a  suite  of  rooms  for  the  use  of  the  commer- 
cial assaying  department,  the  rooms  being  furnished  with  a  large  melting  furnace, 
with  necessary  muffle  furnaces  and  other  accessories. 

Joined  in  continuous  structure  with  the  assaying  building  are  the  shops  of  the 
mechanic  aVts  department,  occupying  an  area  of  80  by  95  feet,  containing  a  room  for 
mechanical  and  free-hand  drawing,  and  the  machinery  and  appliances  for  the  work- 
ing of  wood  and  iron. 

Other  buildings  are  the  boiler  house,  which  also  contains  the  well  and  pumps 
whereby  the  water  supply  for  irrigation  and  general  purposes  is  obtained,  a  green- 
house, 80  by  21  feet,  a  propagating  house,  the  cottage  occupied  by  the  domestic 
science,  and  a  temporary  wooden  building  used  for  various  purposes. 

Effufprnevt. — The  library,  containing  7,000  bound  volumes  and  11,000  pamphlets, 
is  open  to  the  use  of  all  students.  Tne  books  are  new  and  standard.  A  valuable 
feature  of  the  library  is  the  collection  of  complete  sets  of  scientific'and  literary  peri- 
odicals, which  are  of  special  service  in  research  work. 

Museum. — The  seventeenth  legislative  assembly  of  Arizona  passed  an  act  establish- 
ing a  general  museum  at  the  univer.-^ity.  The  object  of  the  museum  is  to  collect 
materials  of  all  kinds  illustrating  the  resources  and  development  of  Arizona,  and 
particularly  to  preserve  historical  relics,  including  those  pertaining  to  the  aboriginal 
inhabitants. 

Donations  of  specimens  and  collections  will  be  received  and  acknowledged  with 
thanks,  but  no  special  provision  has  yet  been  made  bv  the  legislature  for  the  support 
of  this  department  aside  from  a  small  appropriation  /or  the  salary  of  a  curator. 

The  collections  now  displayed  at  the  university  comprise  representative  series  of 
minerals,  ores,  and  rocks  of  Arizona.  Among  these  may  be  particularly  mentioned 
superb  specimens  from  the  mines  of  the  Copper  Queen,  at  Bisbee.  There  are  also 
collections  of  typical  rocks  and  minerals  for  comparison,  and  many  specimens  of  ores 
from  different  parts  of  the  United  States  and  abroad.  Great  numbers  of  valuable 
specimens  are  now  stored  in  trays,  preparatory  to  classification  and  distribution  in 
cases.  It  is  desired  to  make  the  collection  of  ores  and  minerals  fully  represent  the 
great  mineral  resources  of  Arizona. 

Living  nrcommodations. — Provision  is  made  as  far  as  possible  for  furnishing  board 
and  room  to  students  of  both  sexes  upon  the  university  grounds. 
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Young  men  have  excellent  quarters  in  South  Hall,  a  new  dormitory  buildine. 

North  HaJl,  the  home  of  the  young  ladies,  is  in  charge  of  an  experieneeS  and 
capable  preceptress,  who  has  constant  supervision  of  those  rooming  there. 

Rooms  contam  a  clothespress,  and  are  provided  with  single  bedsteads,  table, 
chairs,  mirror,  washbowl,  pitcher,  and  slop  jar.  Students  will  supply  their  own 
lamps,  brooms,  mattresses,  pillows,  sheets,  blankets,  towels,  napkins,  rugs,  and  such 
other  articles  as  they  may  desire  for  ornamenting  their  rooms.  They  will  care  for 
their  own  rooms,  under  the  direction  of  the  instructor  in  chan?e. 

Feex  and  expenses. 


Uighesi^ 


Tuition,  free ' 

Matriculation  (paid  but  once ) I       $6. 00  $5. 00 

Laboratory  and  shop  fees,  varying  according  to  courses,  per  annum '         1.  od  30. 00 

Books,  per  annum 6.00  20.00 

Board,  permonth 15.00  18.00 

Lights  per  room,  per  month ,  .25  1. 00 


College  of  agriculture  and  mechanic  arts, — The  courses  offered  in  the  college  of  agri- 
culture and  the  mechanic  arts  provide  a  liberal  training  for  young  men  and  women 
along  literary  and  scientific  lines  and  for  young  men  along  engineering,  mechanical, 
and  agricultural  lines.  Great  latitude  of  election  is  given  in  the  literary  and  scien- 
tific courses,  but  the  course  in  engineering  is  more  rigid  in  its  rec^^uirements.  Full 
details  of  the  various  courses  follow.  In  all  the  courses  the  aim  is  to  combine  the 
practical  with  the  theoretical  in  instruction.  The  needs  of  our  young  and  growing 
Commonwealth  are  kept  in  mind,  and  in  all  courses  some  instruction  is  provided 
which  has  for  its  aim  the  making  of  good  citizens. 

Arizona  tSchool  of  Mines. — The  School  of  Mines  is  designed  for  the  education  and 
training  of  young  men  in  the  arts  and  sciences  directly  involved  in  the  industries  of 
mining  and  metallurgy.  E8i)ecial  attention  is  given  to  the  sciences  of  mathematics, 
physics,  chemistry,  mineralogy,  geology,  and  their  applications.  The  two  years' 
course  in  assaying  is  designed  to  prepare  students  for  assaying  only.  The  bureau  of 
mines  and  assaving,  while  not  directly  connected  with  the  work  of  instruction, 
affords  with  its  laboratory  and  the  influx  of  new  material  a  valuable  object  lesson  to 
the  advanced  students  of  mining  and  metallurgy. 

Organization  and  ivork. — The  agricultural  experiment  station  is  a  legally  constituted 
department  of  the  university,  whose  purpose  is  "  to  aid  in  acquirin|f  ajid  diffusing 
*  *  *  useful  and  practical  information  on  subjects  connected  with  agriculture, 
and  to  promote  scientific  investigation  and  experiment  respecting  the  principle  and 
applications  of  agricultural  science." 

With  the  above  objects  in  view,  the  organization  of  the  station  includes  the  depart- 
ments of  administration,  agriculture  and  horticulture,  animal  husbandry,  botany,  and 
chemistrj',  the  whole  or  the  major  portion  of  the  time  of  one  or  more  members  of 
the  station  staff  being  devoted  to  each  department  of  the  station  work.  Proviaon  is 
made  for  meteorological  and  entomological  work  also,  though  to  a  less  degree. 

Owing  to  the  wide  variation  in  agricultural  conditions  in  Arizona,  it  has  been  found 
of  advantage  to  distribute  the  work  so  that  each  department  is  located  so  far  as  pos- 
sible in  the  situation  most  favorable  to  the  accomplishment  of  its  own  special  results. 
According  to  this  principle,  the  various  lines  of  experiment-station  work  have  been 
distributed  as  follows: 

The  director's  office  and  the  departments  of  botany'  and  chemistry  are  maintained 
at  Tucson,  in  the  universitv  buildmgs.  Through  this  arrangement' the  experiment 
station  profits  by  the  buildings.,  libraries,  and  associations  of  the  university,  while 
the  university  is  benefited  from  time  to  time  by  the  teaching  ability  of  members  of 
the  station  staff.  It  has  been  found  that  from  this  base  of  operations  the  three 
greatest  agricultural  districts  of  the  Territory — Salt  River  Valley,  the  I^wer  Colorado, 
and  the  Upper  (lila — are  accessible  with  equal  convenience  for  field  work  and 
observ'ation. 

On  the  same  grounds — fitness  in  location  for  the  work  undertaken — the  experi- 
ment-station farm  has  been  maintained  and  is  being  constantly  strengthened  at 
Phoenix.  Salt  River  Valley  is  intermediate  in  elevation,  in  situation,  and  in  mean 
yearlj;  temperature  between  the  other  two  farming  districts  above  mentioned,  and 
for  this  reason  the  agricultural  and  horticultural  results  obtained  there  are  caftable 
of  the  most  general  application  in  the  Territory  at  Large. 

On  the  same  principle  again^  the  date-palm  orchard  is  located  in  the  alkaline  dis- 
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trict  south  of  Tempe,  where  a  successful  demonstration  of  this  palm  as  a  commercial 
fruit  producer  will  be  of  the  greatest  value,  creating  use  for  great  areas  of  alkaline 
land  in  the  arid  Southwest. 

The  range  station  also,  for  the  study  of  worn-out  range  country  with  a  view  to  its 
reclamation  to  usefulness,  is  located  in  a  typical  district  near  Tucson,  anfl  is  con- 
ducted under  the  auspices  of  the  department  of  l)otany. 

The  services  of  specialists  in  various  subjects,  such  as  entomology,  meteorology, 
and  soil-survey  work,  have  also  been  secureci  from  time  to  time. 

The  results  of  the  experiment-station  work  are  made  public  at  frequent  intervals 
in  the  bulletins  and  reports  of  the  station.  These  publications  are  made  in  two 
series:  First,  the  longer  and  more  technical  bulletins,  stating  in  considerable  detail 
the  investigations  as  they  mature;  and,  secondly,  the  Timely  Hints  for  Farmers, 
which  are  brief  writings  issued  at  the  time  when  they  will  be  most  useful,  written  in 
plain  language  and  presented  in  popular  form.  The  annual  reports  are  for  the  most 
part  written  popularly,  and  afford  a  convenient  and  reliable  summary  of  each  year's 
work  as  it  comes  to  completion. 

General  information. — in  this  department  the  university  offers  the  work  of  a  mo<lel 
high  school,  with  the  added  advantages  of  shopwork  and  drawing  and  of  domestic 
science. 

Students  of  sufficient  age  who  have  finished  the  study  possible  to  them  in  their 
home  schools  are  enabled  to  continu(i  their  preparation  for  college  at  the  university 
under  the  most  favorable  circumstances. 

The  equipment  of  the  scientific  laboratories  is  available  for  use  in  the  subcollegiate 
work  wherever  it  can  be  used  advantageouslv,  and  makes  possible  strong  work  in 
elementary  science.  The  instructors  in  this  departm' nt  are  assisted  by  the  profes- 
sors of  the  college  department,  several  of  whom  regularly  conduct  subcollegiate 
classes.  By  reference  to  the  course  of  study  which  follows  it  will  be  seen  that  it 
offers  a  comprehensive  training  for  those  who  may  not  be  able  to  pursue  their  studies 
further,  while  it  gives  a  good  preparation  for  college. 

Bureau  of  minen  and  asisaying. — In  accordance  with  the  act  of  the  legislature  of  the 
Territory  approved  March,  1897,  and  amended  in  March,  1899,  assays  of  ores  and 
Jiiinerals  are  made  for  the  prospectors  and  miners  of  Arizona  and  for  others  at 
fixed  rates  established  by  law. 

To  meet  the  requirements  of  this  work  a  special  laboratory  building  of  brick  has 
been  ere<rted  and  maintained.  It  is  fitted  up  as  a  complete  assay  office,  and  is  pro- 
vided Avith  a  double  large  brick  coke  furnace,  a  melting  furnace,  and  gasoline  fur- 
naces in  a  fireproof  room.  There  are,  in  addition,  a  parting  and  wet  assay  room,  a 
balance  room,  and  office. 

Extreme  accuracy  and  excellence  of  work  are  considered  of  more  importance  than 
pecuniary  profits.  All  assays  are  made  in  duplicate,  and  if  not  accordant  are  repeated. 
A  special  expert  assayer  is  emploved,  and  the  assays  are  not  made  by  students,  who 
receive  their  instruction  in  the  laboratories  of  the  main  building. 

The  money  received  for  assaying  is  deposited  monthly  to  the  credit  of  the  assay 
fund,  which  is  used  to  pay  the  assayer  and  the  cost  of  materials  and  apparatus. 

Courtte  of  study. — The  following  course  of  study  will  be  required  of  all  students  who 
fit  themselves  at  the  university  for  entrance  to  the  freshman  class  in  1903.  Such 
variations  will  be  made  from  it  during  the  next  year  as  will  adapt  it  to  the  case  of 
students  already  in  the  subcollegiate  department. 

Military  drill  and  physical  culture  are  required  of  all  able-bodie<l  students  through- 
out the  course. 

[Numerals  indicate  number  of  recitations  per  week.  Subjects  marked  *  are  elective.  Two  subjects 
from  the  electives  must  be  chosen  each  year  for  the  last  three  years.] 

First  year. — English  and  English  reading,  7;  commercial  arithmetic,  3;  American 
history,  2;  elementary  science,  5;  drawing  and  shopwork  or  domestic  science,  5. 

Second  year. — English  and  English  reading,  4;  algebra,  5;  *  bookkeeping,  5;  gen- 
eral history,  3;  *  Latin,  5;  *  agriculture,  5;  drawmg  and  shopwork  or  domestic 
science,  5. 

Third  year. — English  and  English  reading,  5;  plane  geometry,  5;  civics,  2;  par- 
liamentary practice,  1;  *  physiology  (i),  chemistry  (J),  5;  *  Latin,  5;  *  French,  5; 
*  Spanish,  5;  *  German,  5;  *stenography,  5;  *  drawing  and  shopwork  or  domestic 
science,  5. 

Fourth  year. — English  and  English  reading,  6;  algebra  (j),  higher  arithmetic  (J), 
4;  parliamentary  practice,  1;  *  physics,  5;  *  Latin,  4;  *  French,  4;  *  Spanish,  4; 
♦German,  4;  English  history,  3. 

Mathematics. — The  course  in  arithmetic  begins  with  percentage,  and  includes  a 
thorough  review  of  the  remainder  of  the  subject.  Special  stress  is  laid  on  thorough- 
ne*«  and  accuracy  and  a  comprehension  of  the  unity  of  the  subject.     Much  time  is 
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given  to  the  mental  examples  in  order  to  develop  accuracy  and  rapidity  in  all  mental 
operations. 

In  algebra  special  attention  is  given  to  the  transition  from  arithmetic  to  algebra,  to 
the  fundamental  operations,  and  especially  to  factoring.  The  course  includes  as  much 
as  is  found  in  any  good  text-book  of  algebra  through  quadratic  equations. 

Plane  geometry  occupies  one  year.  This  is  so  taught  as  to  develop  orderly  habits 
of  thinking  and  mvestigation.  To  that  end  much  original  work  is  required,  includ- 
ing practical  problems  involving  the  application  of  the  principles  learned. 

EnglUh  and  English  reading. — The  course  in  Eniarlish  embraces  grammar,  compo- 
sition, and  rhetonc,  besides  a  critical  study  of  assigned  classics.  It  begins  with  a 
systematic  study  of  grammar.  Throughout  the  whole  course  attention  is  paid  to 
wor-k  in  composition,  the  aim  being  to  enable  the  student  to  express  himself  clearly, 
accurately,  and  with  ease.  In  rhetoric  much  attention  is  paid  to  the  principles  of 
style  and  expression.  The  English  classics  studied  in  this  department  are  those 
required  for  entrance  to  the  university. 

Under  the  general  head  of  English  reading  the  students  are  given  drill  in  the  ele- 
mentary principles  of  reading  and  elocution.  Much  of  the  required  work  in  p^epa^ 
atory  English  is  done  under  this  head. 

Tfie  course  in  English  reading  aims  to  enable  the  pupil  to  comprehend  the  bei*t 
thoughts  of  the  best  authors  and  to  acquire  a  taste  for  good  literature. 

The  work  includes  a  thorough  study  of  the  elements  of  modulation,  empjhasis,  and 
an  elementary  training  of  the  voice.  By  far  the  greater  part  of  the  time  is  devoted 
to  a  somewhat  careful  study  of  selected  classics. 

The  text-books  in  use  during  1902-3  are  those  of  the  entrance  requirements  in 
English. 

nistory. — The  aim  in  all  the  work  in  history  is  to  lead  the  pupil  to  see  the  develop- 
ment of  races  and  nations  along  political,  social,  and  relipous  hues,  and  to  arouse  m 
him  a  love  for  the  subject  and  a  habit  of  broad  and  discriminate  reading. 

American  historj'  is  reviewed  during  the  first  year.  Montgomery  is  used  as  a 
text-book  with  Smith's  Topical  Manual,  but  much  collateral  reading  is  required,  and 
the  institutional  side  of  the  history  is  made  prominent. 

The  work  of  the  second  year  includes  ancient,  mediteval,  and  modem  history  and 
the  leading  facts  in  the  political  development  of  races  and  nations.  Adams's  Euro- 
pean History  is  used,  supplemented  by  the  reading  of  references  contained  therein. 

Fiske's  Civil  (iovemment  in  the  United  States  is  the  text-book  in  civics.  The 
historical  development  of  the  subject  is  made  prominent,  while  practical  problems, 
such  as  taxation  and  municipal  government,  are  made  the  subject  of  special  study 
and  investigation. 

Coman  and  Kendall's  History  of  England  is  used  as  the  text-book  in  the  fourth 
year. 

Drauings  and  shopwork. — This  course  in  manual  training  is  the  preparatory  couree 
leading  up  to  the  college  mechanics  arts  course.  The  work  consists  of  both  Hrawing 
and  shopwork,  between  which  subjects  the  student's  time  is  about  equallv  divided. 
The  course  covers  three  years  and  is  designed  to  furnish  a  thorough  elementary 
knowledge  of  manual  training  as  taught  in  the  subcoUegiate  schools  of  the  countrj'. 

First  year— Drawing:  Free-hand;  lettering;  geometrical  designs;  historic  ornament 
Shopwork:  Wood  i»arving;  geometrical  designs;  historic  ornament. 

Second  year — Drawing:  Instrumental;  geometrical  constructions;  orthographic 
projections.    Shopwork:  Joining  and  wood  turning;  cabinetwork  and  wooden  ware. 

Third  year — Drawing:  Mechanical  drafting;  shop  drawings;  free-hand  drawing; 
free-hand  working,  sketching,  and  sketching  from  nature;  lettering.  Shopwoi^: 
Forging,  pattern  making,  and  molding. 

Domestix',  science. — The  course  in  domestic  science  is  arranged  to  give  instruction  in 
the  science  and  art  of  home  economics  and  to  raise  home-making  to  a  higher  plane. 
It  includes  all  branches  of  home  science,  hygiene,  chemistry  of  cooking  and  clean- 
ing, preparation  of  all  food  stuffs,  l)oth  fancy'  and  elementary'. 

Two  courses  are  offered  in  sewing.  The  first  year  includes  fancy  needlework,  and 
the  second  year  drafting,  cutting,  and  dressmaking.  The  course  includes  laundering 
of  lace  and  ribbons,  nursing  and  food  for  the  sick,  marketing,  and  management  of 
servants.  Social  duties  and  customs  of  society  are  considered  with  particular  care. 
The  students  have  access  in  the  domestic  science  library  to  all  the  best  authorities. 

Bookkeepingy  stenography,  and  typefcrUing. — Bookkeeping  is  taught  by  the  modem 
budget  system.  The  work  is  individual,  and  each  student  may  progress  as  fast  as  his 
time  and  ability  permit.  The  course  is  thorough  in  all  the  details  of  office  practice. 
The  course  includes  instruction  in  commercial  law.  A  complete  course  in  stenog- 
raphy is  offered,  the  Pitman  system  being  used.  The  department  is  equipped  with 
Remington  typewriters. 
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Parliamentai'y  practice  and  debate. — The  two  higher  classes  in  the  subcoUegiate 
department  devote  one  period  of  each  week  to  work  in  parliamentary  practice  and 
debate.    The  classes  are  organized  under  a  regular  constitution  and  by-laws. 

Instruriion  is  given  in  parTiamentarj^lau\  Roberts's  Rides  of  Order  being  used  as  a  text- 
hook. — ^The  members  are  required  to  mtroduce  resolutions  and  prepare  debates  upon 
them.  They  are  also  given  practice  in  performing  the  duties  of  secretary  and  in 
presiding  in  the  meetings. 

Scumce. — It  is  the  object  of  the  course  in  science  to  initiate  the  student  into  the 
processes  and  methods  used  in  laboratory  work;  to  teach  close  observation,  careful 
manipulation,  and  logical  deduction;  to  acquaint  the  student  with  the  fundamental 
facts  of  the  various  branches  of  science,  and  to  give  full  practice  in  the  use  of  good 
English  in  describing  various  observations  and  experiments. 

An  introductory'  laboratory  course  is  given  in  the  first  year.  The  third  year  is 
riven  half  to  physiology  and  half  to  chemistry,  pursued*  on  the  laboratory  plan. 
During  the  fourth'  year  a  rigid  course  is  given  in  physics,  fully  covering  college  pre- 
paratory physics,  with  ample  experimental  w^ork.  Abundant  apparatus  and  labom- 
tory  fat'ilities  are  supplied  for  all  these  courses. 

Agriculture. — It  is  not  intended  here  to  anticipate  the  work  prescribed  in  the  regu- 
lar college  course  in  agriculture,  but  rather  to  present  certain  practical  elementary 
phases  of  the  subject  found  to  be  of  especial  value  in  this  r^on.  The  course  will 
deal  with  many  of  the  varied  problems  which  confront  the  Arizona  farmer  and  will 
be  of  exceptional  benefit  to  tnose  who  have  spent  some  time  on  an  Arizona  farm 
and  are  accordingly  acquainte<l  with  existing  agricultural  methods.  The  Timely 
Hints  published  by  the  experiment  station  will  be  closely  followed  when  applicable, 
the  bulletins  of  the  various  stations  carefully  examined  as  the  subjects  may  demand, 
and  the  students  will  be  encouraged  to  preserve  for  future  use  valuable  references  in 
the  way  of  bulletins  and  other  agricultural  works. 

Such  subjects  as  the  following  will  be  discussed,  and  to  the  extent  possible,  illus- 
trated by  means  of  experiments: 

Weeds — their  means  of  propagation  and  dissemination,  their  frequence  and  abund- 
ance, and  methods  of  eradication.  Life  history  of  fungi  causing  common  plant 
disease,  with  methods  of  control.  Treatment  of  insect  pests.  Collection,  preserva- 
tion, and  germination  of  seeds  of  economic  trees  and  shrubs,  with  proper  methods  of 
tree  planting  and  proper  trees  to  plant  for  forests,  fruit,  or  ornament.  Irrigation  of 
^utlens  and  fields;  thmgs  that  must  be  known  before  successful  irrigation  is  possible. 
Practicability  of  constructing  dams  to  hold  storm  water  for  agricultural  and  grazing 
purposes.  Forage  plants  of  the  Territory,  including  grasses,  salt  bushes,  and  other 
plants;  their  reproduction  and  conservation;  study  of  these  plants  from  the  experi- 
ment station  grass  garden.  Range  reclamation  and  restoration;  study  of  experiment 
station  range  reserve.     Soils — treatment  of;  also  adaptability  to  various  plants. 

General  information. — The  departments  and  courses  of  study  of  the  university  are 
arranged  as  follows: 

I.  College  of  agriculture  and  mechanic  arts:  A  literary  course  leading  to  the  degree 
of  Bachelor  of  Philosophy;  a  scientific  course  leading  to  the  degree  of  Bachelor  of 
Science;  an  engineering  course  leading  to  the  degree  of  Bachelor  of  Science;  an 
agricultural  course  leading  to  the  d^ree  of  Bachelor  of  Science  in  Agriculture;  a 
chemistry  course  leading  to  the  degree  of  Bachelor  of  Science  in  Chemistry, 

II.  School  of  mines:  A  mining  engineering  course  leading  to  the  d^ree  of  Bachelor 
of  Science  in  Mining;  a  two  years*  course  in  mineralogy  and  assaying;  a  bureau  of 
mines  and  assaying. 

III.  Agricultural  experiment  station. 

IV.  SubcoUegiate  department:  English,  classical  and  scientific  courses;  manual 
♦raining  and  domestic  science  courses;  commercial  course. 

tsummnry. — Graduate  students  4,  seniors  10,  juniors  11,  sophomores  11,  freshmen 
17,  unclassified  collegiate  20,  fourth  subcoUegiate  22,  third  subcoUegiate  50.  first  sub- 
collegiate  57,  unclassified  subcoUegiate  13;  total,  215. 

TEMPE  NORMAL  SCHOOL. 

Mr.  Charles  H.  Jones,  secretary  of  the  board  of  education  of  the 
Tempe  Normal  School,  in  his  report  submitted  to  me  July  1,  1902, 
describes  this  important  educational  institution  as  follows: 

Of  the  public  institutions  of  Arizona,  the  Tempe  Normal  School  is  one  of  the  most 
progressive  and  successful.     It  has  graduated  160  young  men  and  women. 

(h-ipn. — The  school  was  established  at  Tempe  by  an  act  of  the  thirteenth  le^sla- 
ture,  in  1886,  and  until  1890  employed  but  1  teacher. 
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In  1893  the  enrollment  reached  87,  and  3  teachers  were  employed,  since  when 
the  pchool  has  grown  rapidly.  The  building  then  occupied  was  a  small  one-story 
structure,  badly  crowded,  whereupon  appropriations  were  made  by  the  sixteenth  and 
seventeenth  legislatures  for  a  new  building,  which  was  b^un  in  1894  and  completed 
in  1897,  at  which  time  the  registration  had  reactied  150  and  the  faculty  numbered  7 
meml>er8. 

In  1899  one  year  was  added  to  the  course,  placing  it  upon  an  e<}uality  with  other 
recognized  normal  schools.  This  act  of  the  board  at  first  nad  the  effect  of  diminish- 
ing attendance,  but  in  the  past  two  years  it  has  l)een  increasing,  till  the  present  year 
roll  has  137  in  the  normal  school  proper  and  48  in  the  practice  school, 

Covrse  of  fftiidff. — During  the  past  two  years  the  four-vear  course  adopted  in  1899 
has  l>een  thoroughly  systematized  and  mastered  by  the  classes  of  1901  and  1902, 
each  consisting  of  18  members.  Of  the  da.^  of  1901  all  but  2  taught  in  the  public 
schools  of  Arizona  last  year,  and,  according  to  the  reports  of  the  county  superin- 
tendents, are  giving  excellent  satisfaction.  Most  of  the  class  of  1902  were  engaged  to 
teach  before  they  graduated,  and  at  the  present  writing  all  are  engaged  in  town  or 
country  schools  of  Arizona. 

The  work  of  the  school  is  divided  into  three  courses,  as  follows: 

1.  The  normal-school  course  of  four  years. 

2.  The  subnormal  course  of  one  year" 

3.  The  training-school  course  of  five  years. 

The  work  of  the  normal-school  course  includes  the  following  departments,  each 
being  in  charge  of  a  member  of  the  faculty  who  is  a  specialist  in  that  particular  line  of 
work:  English,  mathematics,  science,  professional  instruction,  military,  physical 
culture,  history,  civics,  economics,  and  manual  arts,  including  commercial  subjects 
and  vocal  music. 

The  course  is  so  arranged  that  students  who  do  not  intend  to  teach  may  take  an 
academic  course  of  three  years  and  omit  the  professional  studies.  This  course  is  as 
complete  as  that  of  the  best  academies,  as  the  equipment  of  laboratories  and  library 
are  elaborate  and  the  teaching  force  most  excellent.  Credits  secured  from  this 
course  are  accepted  by  the  University  of  Arizona  and  the  University  of  California. 

An  elective  course  of*  Latin  will  be  introduced  this  year.  Any  student  com- 
pleting the  full  course,  including  Latin,  can  enter  any  of  the  universities  without 
examination. 

Buildings. — Training  school:  Since  the  last  biennial  report  the  old  Normal  School 
building  has  been  remodeled  into  a  training  school,  at  an  expense  of  about  $1,500. 
It  is  a  one-storv  brick  structure,  70  by  60  feet,  with  a  broad  veranda  entirely  sur- 
rounding it,  and  a  10-foot  hall  extending  through  it  from  north  to  south,  and,  so  far 
as  environment  is  concerned,  leaves  little  to  be  desired.  The  building  is  coiumodious, 
and  the  grounds  are  large  and  attractively  laid  out  and  furnish  ample  room  for  recre- 
ative sports  and  for  a  school  garden. 

The  building  contains  four  class  rooms  and  the  principal's  office,  and  is  equipped 
with  all  the  aids  employe<l  in  the  best  schools.  It  is  under  the  charge  of  a  skilled 
instructor,  who  is  held  responsible  for  the  progress  of  the  pupils,  but  the  pupils  are 
instructed  by  the  students  of  the  senior  class  under  her  supervision. 

The  amount  of  time  devoted  by  each  student  of  the  senior  cla*«8  to  actual  teaching 
in  the  training  school  is  equivalent  to  six  hours  i)er  week  for  thirty-six  weeks.  There 
are  at  present  48  pupils  enrolled  in  the  training  school,  representing  a  class  in  each 
of  the  first  four  grades  of  the  public-school  course,  with  12  pupils  in  each  class. 
This  limits  the  practice  teaching  and  methods  of  our  graduates  to  primary  work, 
which  of  course  is  the  most  important,  but  a  broader  field  should  be  furnished  them 
for  working  out  the  theories  and  methods  of  the  grammar-school  work.  Classes 
should  \ye  formed  in  the  training  school  representing  at  least  the  first  seven  grades 
of  public-school  work.  In  order  that  this  may  be  accomplished,  the  training  school 
will  have  to  be  enlarged  so  that  the  seven  necessary  class  rooms  will  be  available, 
and  the  teaching  force  of  the  model  school  would  have  to  be  increased.  This  of 
course  would  represent  a  considerable  expenditure  of  funds,  but  it  is  an  all-important 
question  and  must  receive  consideration  in  the  near  future  if  the  nonnal  expects  to 
follow  along  the  lines  of  professional  progression  and  give  our  graduates  the  same 
chance  for  preparation,  by  actual  practice  work,  as  is  afforded  by  other  State  nonnal 
schools. 

Dormitory:  By  an  act  of  the  twenty-first  legislature  a  tax  of  2  cents  per  $100  for 
two  years  was  levied  for  the  purpose  olf  building  a  dormitory  for  the  accommodation 
of  the  lady  students  of  the  normal.  It  was  thought  at  the  time  that  this  levy  would 
amount  to  nearly  $1«5,000,  while  in  fact  the  amount  secured  will  be  about  $12,000. 

A  building  is  now  in  course  of  constniction  which,  when  completed  and  furnished, 
will  cost  about  $12,000.  It  is  expected  that  this  building  will  be  completed  by  Sep- 
tember 15,  and  it  will  be  of  great  benefit  to  the  institution.    The  only  trouble  is 
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that  it  is  too  small  and  entirely  inadequate  to  meet  the  demands,  as  is  illustrated  by 
the  fact  that  all  of  the  rooms  are  already  engaged.  The  building  is  of  brick,  56  by 
39  feet,  two  stories  and  a  basement.  It  will  accommodate  only  26  roomers,  besides 
the  help,  but  the  kitchen  and  dining-room  facilities  in  the  basement  will  accommo- 
date about  50  boarders. 

It  is  very  evident  that  the  present  building  will  have  to  be  enlarged  so  as  to  accom- 
modate at  least  60  roomers,  or  a  new  building  will  have  to  be  constructed  and  the 
present  one  used  for  a  boys'  dormitory. 

The  normal,  being  a  Territorial  institution,  adequate  provisions  should  be  made  for 
the  students  of  the  Territory,  as  many  parents  in  the  remote  portion  of  the  Territory 
will  not  send  their  daughters  to  the  Normal  School  to  prepare  for  the  work  of  teach- 
ing unless  they  are  confident  that  ample  provisions  are  made  for  their  comfort  and 
supervision  by  the  normal  authorities,  ancl  if  such  provisions  are  not  made,  the  insti- 
tution will  lose  many  worthy  students  and  the  Territory  many  excellent  teachers. 

Grounds. — The  normal  campus  covers  an  area  of  20  acres*  and  the  buildings  are 
located  on  the  north  half.  This  was  planted  to  a^h  trees,  and  but  little  effort  was 
made  toward  systematic  arrangement. 

During  the  year  1900-1901  |1,875  was  expended  on  the  grounds,  and  during  the  year 
1901-2  $226  was  expended.  This  does  not  include  the  salary  of  the  gardener,  who 
is  employed  at  $60  per  month.  During  the  two  years  the  10  acres  upon  which  the 
buildmgs  are  located  have  been  newly  laid  out  by  an  experienced  landscape  gardener. 
A  fine  system  of  graveled  drives  has  been  constructed  and  bordered  with  grass  plats 
and  lined  with  trees  and  shrubbery,  the  latter  having  been  selected  with  a  double 
purpose  in  view-— that  of  beautifying  the  grounds  and  at  the  same  time  furnishing 
illustrative  material  for  the  work  in  botany.  Many  species  of  palms,  cypresses,  a 
large  collection  of  ro.se  bushes,  oleanders,  pef)per  trees,  umbrella  trees,  and  various 
other  plants  and  trees  foreign  to  this  region  have  been  planted,  and  a  tract  haa  been 
reserved  for  the  typical  plants  of  the  desert,  including  the  cacti,  of  which  a  large 
number  have  been  obtained.  The  campus  includes  a  parade  ground  for  military  drill, 
a  basket-ball  ground,  and  tennis  courts. 

A  space  is  also  set  aside  for  a  garden,  which  is  used  in  connection  with  the  nature 
work  in  the  training  school  and  the  classes  in  botany. 

While  great  improvements  have  been  made  in  this  direction,  much  still  remains  to 
be  done.  The  normal  p-ounds  should  be  made  the  most  beautiful  in  the  Territor\'. 
Nothing  is  wanting;  soil,  water,  and  climate  are  all  that  could  be  desired,  and  by 
continuing  along  the  lines  outlined  by  Landscape  Gardener  Smith,  of  Phoenix,  there 
can  be  no  doubt  but  the  nonnal  grounds  would  become  the  pride  of  Arizona. 

The  plans  as  outlined  two  years  ago  were  never  completed,  on  account  of  scarcity 
of  funds.  This  should  be  done  at  once,  in  order  to  secure  uniformity  in  appearance 
and  growth  of  shrubbery.  The  plan  should  also  be  extended  so  as'to  embrace  the 
grounds  of  the  new  dormitory  building.  Something  should  also  be  done  with  the 
south  half  of  the  grounds,  at,  present  writing  a  field  of  weeds.  A  portion  of  it  could 
be  utilized  for  an  athletic  field  and  the  remainder  planted  to  trees  and  shrubbery  pre- 
paratory to  the  erection  of  other  buildings.  This  improvement  could  be  made  with 
but  little  expense  and  would  contribute  greatly  to  the  appearance  of  the  premises. 

The  fence  surrounding  the  beautiful  grounds  and  frontmg  the  building  is  not  only 
dilapidated  in  appearance  and  out  of  harmony  with  everything  else,  but  on  account 
of  decay  will  have  to  be  repaired  in  many  places.  This  fence  should  be  renjoved 
from  the  north,  east,  and  west  sides  of  the  north  half  of  the  campus  and  replaced  by 
a  good  fence  that  would  be  in  keeping  with  the  grounds  and  buildings.  The  olci 
fence  could  l)e  utilized  in  the  south  half  of  the  campus. 

Equij)merU. — During  the  past  two  years  many  improvements  have  been  made  in 
equipping  and  furnishing  the  building,  which  prior  to  that  time  could  not  be  accom- 
plished on  account  of  the  lack  of  the  necessary  funds.  In  the  report  only  the  most 
important  ones  will  be  mentioned. 

Art  department. — Realizing  the  pedagogical  value  of  all  forms  of  manual  training, 
an  art  department  was  furnished  with  models,  easels,  drawing  tables,  chairs,  cases,, 
charts,  and  all  the  incidental  supplies  necessary  for  a  first-class  drawing  department. 
This  department  is  now  in  charge  of  a  specialist,  and  the  results  are  very  satisfactory. 
The  cost  of  equipping  this  department  was  about  $500. 

Ladies*  room. — In  ^  institution  where  the  attendance  is  composed  very  largely  of 
ladies  it  is  necessary  to  have  a  ladies'  retiring  and  reception  room.  This  room  was 
fitted  up  with  suitable  carpet,  rugs,  easy  chairs,  curtains,  couches,  tables,  etc.,  at  an 
expense  of  about  $200. 

iifrrary.— During  the  past  two  years  the  most  important  improvement  and  the  one 
most  required  has  oeen  in  connection  with  the  library.  Although  a  good  start  had 
been  made  in  this  department  and  some  good  books  procured,  it  was  entirely  inade- 
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quate  to  meet  the  demands  made  upon  it  by  the  teachers  and  students  for  seminary 
coursee. 

Durinc  the  year  1900-1901  $500  was  expended  in  the  purchase  of  books,  and 
during  the  year  1901-2, 11,000  was  expended  for  the  same  purpose.  The  library 
now  contains  over  3,000  volumes,  covering  the  best  of  history,  science,  education, 
and  general  literature.  Among  the  additions  of  the  current  year  was  800  volumes 
of  standard  fiction.  There  is  a  generous  supply  of  encyclopeaias  and  other  jreneral 
reference  books.  The  professional  and  historical  departments  are  especially  well 
equipped  for  conducting  work  on  the  seminary  plan.  The  reading  room  in  connec- 
tion with  the  library  is  fitted  with  serviceable  tables,  which  are  well  supplied  with 
the  leading  periodicals — literary,  educational,  and  scientific. 

Laboratories. — Among  the  most  extensive  and  necessary  improvements  of  the  past 
two  years  are  those  made  in  the  physical,  chemical,  and  biological  laboratories. 
During  that  time  over  $1,000  has  been  expended  for  apparatus,  furniture,  and 
supplies,  consisting  of  physical  and  chemical  apparatus,  compound  microscoxjes, 
dissecting  microscopes,  chemicals,  tables,  chairs,  cases,  etc. 

MUiiary  department, — About  $100  has  been  expended  in  the  past  year  for  the 
military  company  in  procuring  swords,  flags,  bugles,  etc. 

The  cadet  coinpany  of  the  Normal  School  is  considered  the  best  drilled  military 
company  in  the  Territory.  At  the  last  competitive  drill  the  company  was  awarded 
a  beautiful  silver  cup  for  excellence  in  company  drill  and  was  also  awarded  both  the 
medals  for  individual  drill. 

Summary  of  advancement  and  achievement  during  past  tnx)  years. — ( 1)  The  four  years* 
normal  course  inaugurated  and  systematized;  (2)  the  traming  school  reestablished 
^four  years'  course);  (3)  drawing  department  organized  and  furnished;  (4)  music 
aepartment  organized  and  new  piano  purchased;  (5)  faculty  increased  from  7  to  9 
members;  (6)  diplomas  ac*credited  by  the  State  board  of  education  of  California;  (7) 
three  literary  societies  organized,  victors  in  Normal-University  debate;  (8)  victors 
in  competitive  military  drul,  both  company  and  individual,  1901;  (9)  winners  of  the 
championship  football  league  cup;  ( 10 )  greater  number  of  students  now  doing  normal 
work  than  ever  before;  (11 J  Latin  introduced  into  course  for  the  ensuing  year. 

Improvements. — (1)  New  aormitory  building;  (2)  old  normal  remodeled  into  train- 
ing school  and  furnished;  (3)  grounds  greatly  improved;  (4)  laboratories  furnished 
and  equipped  with  good  apparatus;  (5)  electric  pump  installed;  (6)  automatic  clock 
and  electric  bell  system;  (7)  nearly  2,000  volumes  a«lded  to  librarv;  (8)  ladies' 
reception  room  furnished;  (9)  halls  and  stairways  covered  with  matting;  (10)  sup- 
plies procured  for  military  company;  (11)  new  furniture  for  many  oif  the  class 
rooms;  (12)  gardener  employed  to  take  care  of  grounds. 

NORTHERN   ARIZONA   NORMAL  SCHOOL. 

IlUtotnf  and  j^urpose, — The  Northern  Arizona  Normal  School,  at 
Flagstaff,  was  the  second  normal  school  established  in  the  Territory  of 
Arizona.  The  school  was  opened  in  1899,  occupying  the  fine  stone 
building  which  was  built  for  a  reform  school,  out  by  the  twentieth 
Territorial  assembly  was  changed  into  a  normal  school.  The  spirit  of 
the  act  creating  the  school  well  sets  forth  its  objects:  The  exclusive 
purpose  and  objects  of  the  normal  school  shall  be  the  instruction  and 
training  of  persons,  both  male  and  female,  in  the  theory  and  art  of 
teaching  and  all  the  various  branches  that  pertain  to  a  good  common- 
school  education,  and  in  all  subjects  needful  to  qualify  for  teaching  in 
the  public  schools;  also  to  give  instruction  in  the  fundamental  law  of 
the  iJnited  States  and  this  Territory  in  what  regards  the  rights  and 
duties  of  the  citizens. 

The  Territory  maintains  an  intimate  relation  to  the  normal  schools 
and  takes  a  deep  interest  in  their  welfare.  The  Territorial  legislature 
is  kindly  disposed,  and  makes  reasonable  provisions  for  the  mainte- 
nance of  the  work.  An  element  in  this  good  will  lies  in  the  fact  that 
the  board  of  education  of  the  normal  school  give  faithful  and  intelli- 
gent service  for  only  a  nominal  salary,  and  enjoy  in  a  high  degree  the 
confidence  of  the  legislature.  The  work  is  in  close  sympathy  with  the 
people,  touching  the  common,  elementary,  and   secondary   schools. 
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reaching  out  into  even'  hamlet  and  rural  district  not  less  than  into 
the  towns  and  cities,  and  so  serves  as  one  of  the  eflBcient  instruments 
connecting  the  liberal  culture  of  schools  with  the  common  life. 

Oi'ganization. — In  its  plan  the  Northern  Normal  embraces,  first,  the 
normal  school  proper;  second,  the  preparatory  department;  and,  third, 
the  training  school.  The  first  of  these  comprises  the  following  depart- 
ments of  study:  Pedago^3%  history  and  civics,  music,  mathematics, 
natural  and  physical  science,  English,  drawing,  geography,  physical 
training  and  methods. 

The  preparatory  classes  are  organized  to  accommodate  those  stu- 
dents wno  are  not  prepared  to  enter  upon  the  regular  work,  but  look 
forward  to  teaching. 

The   training  department   is  thoroughly  organized   into  an   ideal 

fraded  school,  beginning  with  the  primary  and  extending  through  the 
rst  four  grades.  The  rooms  are  under  the  personal  direction  of  the 
supervisor  of  this  department,  who,  with  her  assistants,  observes  and 
criticises  the  work  of  pupil  teachers.  Each  student  before  graduating 
must  do  at  least  one  hundred  and  twenty  hours  of  actual  teaching 
under  most  careful  yet  friendly  criticism.  This  department  is  main- 
tained for  the  sole  purpose  of  supplying  competent  teachers  for  the 
public  schools  of  the  Territory. 

Nature  of  a  normal  Hchtoh — For  the  scholastic  and  professional 
training  or  teachers  a  normal  school  is  established.  The  object  and 
methods  of  work  of  the  normal  school  differ  from  the  academy  and 
college.  The  acquisition  of  knowledge  and  general  culture  are  the 
first  objects  of  the  academy  and  college,  while  the  object  of  the  normal 
school  IS  to  impart  culture,  skill,  and  learning  to  its  students  for  a  spe- 
cific and  technical  puipose — that  of  fitting  them  to  teach  others.  The 
academy  considers  eacn  branch  as  a  necessary  step  to  a  higher  bmnch, 
while  the  method  of  the  normal  school  is  that  of  comparative  study  of 
each  bi*anch  of  knowledge  in  the  light  of  related  branches.  To  teach 
their  students  the  various  branches  of  knowledge  is  the  aim  of  the 
college  and  academy;  the  normal  school  aims  to  teach  its  students  not 
only  the  branches  of  knowledge,  but  also  the  processes  by  which  the 
learning  mind  acxjuires  knowledge,  and  the  resultant  of  these 
processes. 

The  normal  school  is  a  profesv^ional  school  designed  to  equip  intend- 
ing teachers  thoroughly  for  their  work  and  to  afford  to  those  who  are 
now  members  of  the  profession  opportunities  for  better  preparation. 
The  essential  qualifications  of  a  teacner  are  cultured  powei-s  and  a  well- 
informed  mind.  A  teacher  must  possess  knowleuge  to  be  able  to 
instruct  others.  To  teach  effectively  what  he  does  not  know  is  impos- 
sible. He  should  know  much  more  than  he  attempts  to  teach.  He 
needs  culture  for  the  power  that  it  gives — the  power  to  think,  to 
originate,  to  influence,  and  control. 

Thorough  scholarship  lies  at  the  foundation  of  a  teacher's  course  of 
studv.  A  normal  school  should  make  ample  provision  for  the  scho- 
lastic and  pro;fessional  training  of  its  students.  The  course  of  study 
arranged  by  the  superintendent  of  public  instruction  for  the  normal 
schools  of  the  Territory  is  in  accoraance  with  these  principles.  All 
the  essential  branches  to  give  the  student  general  culture  and  to  fit 
him  scholastically  for  the  profession  of  teaching  are  included.  A  care- 
ful perusal  of  the  course  of  study  will  convince  anyone  that  the  work 
is  carefully  graded. 
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R(>(ju1atlont<, — Candidates  for  admission  to  the  normal  course  proper 
must  present  suitable  credentials  or  satisfy  the  principal  by  examina- 
tion or  otherwise  that  they  are  prepared  to  enter  upon  the  course  of 
stud}"  with  profit  to  themselves  and  credit  to  the  institution. 

Each  member  of  the  Territorial  legislature  has.  by  Jaw,  authority 
to  appoint  one  student  from  his  county  to  the  normal.  Students  in 
the  normal  course  who  siiJfn  a  declaration  to  teach  in  the  public  schools 
of  the  Territory  after  graduation  also  have  an  annual  incidental  fee 
of  $5  to  pay.  All  other  students,  in  both  normal  and  subnormal 
course,  must  pay  a  tuition  fee  of  ^20  per  year.  This  incidental  fee 
of  $5  is  payable  in  advance  at  the  time  the  student  enters  upon  his 
work  at  the  normal.  The  tuition  fee  is  payable  $5  each  quarter  in 
advance. 

Persons  admitted  to  the  privileges  of  the  normal  are  expected 
invariable'  and  cheerfully  to  comply  with  all  the  regulations  given  by 
the  president  for  the  direction  and  guidance  of  all  students;  to  observe 
such  study  hours  outside  of  school  sessions  as  may  be  prescribed;  to 
recogniz^^  personal  responsibility  for  the  propeily  of  the  Territory  in 
the  school  Duildings  and  their  appointments,  and  in  general  character, 
association,  and  development  to  evince  worthiness  to  become  recog- 
nized teachers  and  worthy  leaders  of  the  youth  of  the  Territory. 
Disregard  of  either  of  these  fundamental  principles  as  rules  of  conduct 
will  be  considered  sufficient  cause  for  denying  the  privileges  of  the 
school  to  any  student. 

Nianber  of  sturlies. — Students  can  not  take  less  than  three  nor  more 
than  four  subjects,  except  by  special  permission;  and  it  is  presumed 
that  a  student  can  not  carry  four  full  subjects  who  has  not  passed  all 
his  work  for  the  previous  term. 

General  emdpment. — Each  year  brings  new  requirements  to  any 
institution  of  lear/iing  along  the  line  of  apparatus,  both  physical  and 
chemical,  as  well  as  books  of  reference  and  professional  research. 
The  nmltiplication  of  the  sciences  has  brought  the  laboratorv  into 
great  prominence.  The  board  of  education  of  the  Northern  JJormal 
has  anticipated  all  these  needs.  During  the  present  summer  vacation  a 
complete  chemical  and  physical  laborator}^  will  be  completed  and  fully 
equipped  for  individual  laboratorv  work.  The  reference  and  profes- 
sional library  has  been  so  carefully  selected,  with  special  reference  to 
the  needs  of  the  normal,  that  the  number  of  booKs  alone  gives  no 
adequate  conception  of  its  working  capacity. 

Special  care  and  attention  have  heen  given  to  the  selection  of  books 
in  tne  pedagogical  department.  These  cover  the  history  of  education 
and  educational  systems,  methods  of  instruction,  school  organization, 
government,  discipline,  and  hygiene. 

The  reading  table  in  the  study  hall  is  well  supplied  by  the  board 
with  the  best  educational  periodicals  and  magazines  of  the  day.  In 
fact,  by  way  of  equipment  in  all  departments  the  board,  while  exer- 
cising great  care  and  prudence,  has  been  most  generous. 

Relati/jm  A>  Territorial  uiiiDersity, — By  agreement,  between  the 
governing  bodies  of  the  respective  institutions  the  credentials  of 
either  are  allowed  in  the  other  for  work  covered.  This  close  articu- 
lation which  exists  between  the  normal  and  the  public  schools  of  the 
Territory  on  the  one  hand  and  normal  and  Territorial  university  on 
the  other  is  of  great  advantage  to  the  students  both  in  the  public 
schools  and  in  the  normal.     The  graduates  of  the  eighth  grade  in  the 
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public  schools  are  admitted  to  the  subnormal  course  and  taken  through 
a  well-balanced  course  of  live  years,  when  they  should  be  prepared  to 
graduate  at  the  normal  and  to  enter  the  university  and  complete  their 
work  there  in  at  least  four  years. 

Adtmntage.s, — No  more  appropriate  spot  for  the  location  of  a  school 
could  have  been  chosen  than  that  selected  for  the  site  of  the  Northern 
Arizona  Normal  School,  Flagstaff,  Ariz.  This  mountain  city,  nearly 
7,000  feet  above  sea  level,  is  famed  for  its  tine  water  supply,  its  per- 
fect climate,  and  its  beautiful  scenery.  It  possesses,  also,  the  added 
charm  of  being  situated  in  the  most  picturesque  portion  of  America 
and  within  easy  reac^h  of  some  of  the  sublimest  scenes  in  the  world. 
To  the  north  of  the  city  rise,  in  all  their  gmndeur,  the  San  Francisco 
Peaks,  clothed  in  their  mantle  of  green,  and,  at  sunset,  their  veil  of 
purple  and  gold.  The  glorious  sunshine  and  the  cool,  bracing  air  of 
this  region  attract  annually  hundreds  of  tourists,  who  linger  to  revel 
in  its  glories,  to  enjoy  its  magnificent  scenery  and  fine  roads,  and  to 
visit  its  many  points  of  prehistoric  interest. 

Scenery. — The  Grand  Canyon  of  Arizona,  65  miles  north  of  Flag- 
statf,  is  the  most  marvelous  gorge  in  existpn<'e,  and  is  visited  annually 
by  thousands  of  tourists.  A  trip  to  this  famous  spot  is  an  education 
of  itself.  Here  nature,  surrounded  by  the  ''forest  primeval,"  with 
its  gnarled  trees  and  tangled  network  of  mistletoe,  reposes  in  all  its 
grandeur,  vastness,  solitude,  and  magnificent  coloring,  which  neither 
bnish  nor  pen  can  adequately  describe.  Tourists  say  that  Europe  has 
nothing  to  compare  in  grandeur  and  beauty  with  this  truly  sublime 
spectacle.  The  Gmnd  Canyon  cannot  be  comprehended  at  a  glance. 
The  first  glimpse  of  it  leaves  an  impression  only  of  vastness  and  soli- 
tude. But  a  more  careful  survey  brings  to  view  the  various  sti-ata, 
the  fantastic  shapes  of  its  rocks,  the  wondei-ful  lights  and  shadows, 
and  the  beautiful  coloring.  There  is  no  place  more  interesting  or 
beautiful  than  this  gorge,  and  the  privilege  of  visiting  it  lies  within 
the  reach  of  all  who  make  FlagstaflF  a  place  of  residence. 

IIht</ncalp(fiuts  of  iidere^t, — There  is  noplace  richer  in  historical 
ruins  than  Flagstaff  and  it^  vicinity,  for  within  a  day's  journey  from 
the  city  are  the  cliff  dwellers,  the  cave  dwellings,  the  new  caves,  the 
ice  caves,  and  Sunset  Mountain;  and  but  a  little  farther  awav  are 
located  the  canyon  of  the  Little  Colorado,  canvon  Diablo,  Oak  Creek 
(famous  for  its  trout),  and  the  Verde  Valley.  witL  Montezuma's  well  and 
castle.  Man}'  interesting  relics  of  the  race  once  inhabiting  this  region 
are  to  be  found  in  these  places,  and  a  visit  to  them  is  fascinating  and 
instructive. 

Pure  nunrntain  water, — Those  places  in  Arizona  which  have  a  good 
water  suppl}'  are  few  and  fortunate  in  the  extreme.  Flagstaff  is  one 
of  these.  At  great  expenditure  the  city  is  supplied  with  an  abundance 
of  pure,  cold,  mountain  water,  piped  from  the  San  Francisco  Moun- 
tains, 16  miles  away.  The  supply  has  never  given  out  and  the  quality 
is  excellent.  ' 

CHURCHES. 

The  advancement  made  in  the  religious  life  of  the  Territor}^  has 
been  most  noticeable  during  the  past  year.  Organizations  of  the  vari- 
OU.S  denominations,  strengtnened  by  many  new  churches  and  schools 
in  different  sections  of  the  Territory,  reach  out  to  the  most  frontier 
regions.   Twenty  societies  are  now  represented  by  resident  missionaries, 
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and  orf^nized  work  is  carried  on  with  marked  results.  The  Roman 
Catholic,  Church  of  Jesus  Christ  of  Latter  Day  Saints,  Presbyterian, 
and  Methodist  churches  lead  in  the  number  of  or^nizations  and  mem- 
bership. The  ordinances  of  religion  are  supplied  to  most  of  the  com- 
munities of  Arizona,  and  the  church  and  Sabbath  school  follow  closely 
the  rise  of  a  new  mining  camp  or  other  settlement. 
The  different  denommations  represented  in  the  Territory  at  the 

B resent  time  are  the  Roman  Catholic,  Church  of  Jesus  Christ  of  Latter 
►ay  Saints,  Presbyterian,  Methodist  Episcopal,  Baptist,  Congrega- 
tional, Protestant  Episcopal,  Christian  (Disciple),  Free  Methodist, 
Seventh  Day  Adventist,  Dunkards,  Salvation  Army,  Christian  Science. 
River  Brethren,  Lutheran,  Christian  Reformed,  Faith  Mission,  Gospel 
Union,  Mennonite. 

Handsome  church  edifices  have  recently  been  erected  by  the  lead- 
ing deni  minations,  notably  the  Presbyterian  churches  of  Morenci  and 
Bisbee,  the  latter  being  now  in  course  of  construction.  These  churches 
represent  the  interest  and  generosity  of  members  of  the  Phelps-Dodge 
Mining  Company,  who  have  provided  means  for  constructing  beautiful 
houses  of  worship  and  also, residences  for  the  ministers.  At  Phoenix 
the  new  Roman  Catholic  Church  and  the  South  Methodist  are  being 
built.  At  Douglas  a  Baptist  church  has  been  constructed,  and  improve- 
ments in  church  property  have  been  extensiveh^  made  in  various  com- 
munities of  the  Territory. 

The  ministry  hold  an  honored  place  in  the  community,  and  are  a 
cultured  body  of  men  who  interest  themselves  in  movements  of  good 
citizenship  and  the  advancement  of  public  morality.  The  Christian 
zeal  of  the  ministry  is  felt  in  the  advancement  and  betterment  of  com- 
munities in  all  portions  of  the  Territory. 

Among  the  Indians  six  mission  societies  are  carrying  forward  gos- 
pel work.  The  greater  number  of  the  Pima  and  Papago  tribes  profess 
the  Christian  religion,  and  during  the  past  year  new  missions  have 
been  organized  for  work  among  the  Navaho,  Hopi,  and  Maricopa 
Indians. 

Reports  from  the  most  of  the  church  societies  of  Arizona  are  given 
l)elow,  and  are  presented  to  show  the  strength  of  the  various  churches 
in  the  Territory  and  the  increased  membership  and  the  valuation  of 
all  church  property. 

ProfeHtant  rJplHropal, — Number  of  ministers,  10;  number  of  mem- 
bers, 1,742;  increase  during  the  past  year,  225;  number  of  Sunday 
schools,  D;  num>)er  of  scholars,  548;  increa.se  during  the  past  year,  158; 
number  of  chuivhes  in  Arizona,  11  congregations;  5  church  buildings, 
1  hospital,  and  3  rectors;  where  located.  Tombstone,  Noorales,  Tucson. 
Bisbee,  Phoenix,  Douglas,  Prescott,  Globe.  Winslow.  Hagstaff,  Fort 
Defiance;  value  of  churches  and  hospital,  $20,000;  value  of  parsonages, 
*5,000;  total  value  of  property,  $25,000. 

Prtahyterlan, — Number  of  ministers,  18;  number  of  members,  2,012: 
increase  during  the  past  year,  337;  number  of  Sunday  schools,  22; 
number  of  scholars,  2,228;  increase  during  the  past  year,  461:  number 
of  churches  in  Arizona,  20;  where  located.  Phoenix,  Bisbee,  Tucson, 
Clifton,  Morenci,  Flagstaff,  Florence,  Casa  Grande,  Solomon ville,  Saf- 
ford.  Metcalf,  Springerville,  Peoria,  Chloride,  Sacaton,  Blackwater, 
Casa  Blanca,  Salt  River  Reservation,  Gila  Crossing;  value  of  churches, 
$62,214;  value  of  parsonages,  $8,700;  number  of  parochial  schools.  1: 
value  of  school  property,  S5»21,()00;  total  value  of  property,  $91,914. 
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Method{4it  Episcopal. — Number  of  ministers,  20;  number  of  mem- 
bers, 1,142;  increase  in  membership  during  past  year,  55;  number  of 
Sunday  schools,  26;  number  of  scholars,  1,987;  increase  in  attendance 
daring  past  year,  397;  number  of  churches,  20;  where  located,  Bisbee, 
Benson,  Flagstaff,  Glendale,  Globe,  Jerome,  Kingman,  Chloride,  Mesa, 
Needles,  Phoenix,  Prescott,  Safford,  Tempe,  Tucson,  Williams,  Will- 
cox,  Pearce,.Winslow,  Yuma,  Tombstone;  value  of  churches,  ^87,000; 
value  of  parsonages,  $30,000;  value  of  school  property,  embraced  in 
10  acres  of  college  property  near  Phoenix,  estimated  in  value  at  $100 
per  acre,  making  a  total  value  of  $10,000;  total  value  of  church  prop- 
erty, $127,000. 

CoiujreqatlonaL — Number  of  ministers,  7;  number  of  members,  334; 
increase  during  the  past  year,  60;  number  of  Sunday  schools,  6:  num- 
ber of  scholars,  415;  increase  during  the  past  year,  50;  number  of 
churches  in  Arizona,  6;  where  located,  Jerome,  Prescott,  Tempe, 
Tucson,  Tombstone,  Nogales;  value  of  churches,  $11,300;  value  of 
parsonages,  $3,000;  total  value  of  property,  $14,300. 

Free  Methodist, — Number  of  ministers,  5;  number  of  members,  50; 
increase  in  membership  during  past  year,  2;  number  of  Sunday  schools, 
2;  number  of  churches,  2;  where  located:  Phoenix,  Liberty;  value  of 
churches,  $4,300;  value  of  parsonages,  $650;  total  value  of  church 
property,  $4,950. 

Fifth  Avenue  Christian, — Number  of  ministers,  1;  number  of  mem- 
bet's,  200;  increase  in  membership  during  past  year,  28;  number  of 
Sunday  schools,  1:  number  of  scholars,  100;  number  of  churches  in 
Arizona,  5;  where  located:  Phoenix,  Tempe,  Cartwright  district,  Bis- 
bee; total  value  of  church  property,  $7,500. 

Baptist, — Number  of  ministers,  10;  number  of  members,  558;  in- 
crease during  past  year,  62;  number  of  Sunda.v  schools,  6;  number  of 
scholars,  553;  number  of  churches  in  Arizona,  11;  where  located: 
Douglas,  Mesa,  Naco,  Phoenix,  Prescott,  Satford,  Tempe,  Tucson, 
Upper  Verde,  Yuma,  Buckeye;  value  of  churches,  $19,300;  value  of 
parsonages,  $2,000;  total  value  of  property,  $21,3oO. 

Methodist  Episcopal  Church  South, — Number  of  ministers,  8  Ameri- 
cans and  3  Mexicans;  total,  11;  number  of  members,  680  Americans 
and  102  Mexicans;  total,  782;  increase  during  past  3  ear,  100  Ameri- 
cans and  2  Mexicans;  total,  102;  number  of  Sunday  schools,  10  Ameri- 
can and  3  Mexican;  total,  13;  number  of  scholars,  600  Americans  and 
100  Mexicans;  total,  700;  increase  during  past  year,  35  Americans  and 
10  Mexicans;  total,  45;  number  of  churches  in  Arizona,  7  American 
and  2  Mexican;  total,  9;  where  located:  Phoenix,  Bethel,  3  miles 
north  of  Phoenix,  Tempe,  Buckeye,  Prescott,  near  Camp  Verde, 
Solomonville,  and  Nogales.  There  are  Mexican  churches  at  Phoenix 
and  Nogales.  The  American  parsonages  are  loaited  at  Phoenix,  Bethel, 
Temj)e,  and  Prescott,  and  a  Mexican  parsonage  at  Nogales.  Value  of 
churches,  $21,400  American  and  $1,800  Mexican;  total,  $23,200;  value 
of  parsonages,  $4,500  American  and  $1,000  Mexican;  total,  $5,500; 
total  value  of  property,  $26,550  American  and  $2,800  Mexican;  total, 
$29,350. 

Roman  Catholic  Church, — Numberof  priests,  20:  number  of  members, 
about  40,000;  numberof  Sunday  schools,  142;  numberof  scholars,  about 
4,775;  number  of  churches  in  Arizona,  39;  where  located:  Phoenix, 
Tucson,  Prescott,  Flagstaff,  Bisbee,  Benson,  Tombstone,  Willcox, 
Clifton,   Morenci,   Nogales,  Yuma,  Florence,  Solomonville,   Globe, 
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Tempo,  Wickenhurg,  Jerome,  Congress,  Williams,  Winslow,  King- 
man, St.  Johns,  Concho.  Hpringerville,  San  Xavier  del  Bac,  Gila  River 
Reservation,  Salt  River  Reservation,  and  many  other  chapels. 

Chnrr/i  of  JeHiiH  Chrint  of  Latter- Day  SaintH, — This  great  religious 
organization  is  commonly  known  as  the  Mormon  Church,  and  its  mem- 
bers universally  known  as  Mormons.  The  progress  of  this  organiza- 
tion in  Arizona  during  the  pist  year  affords  an  interesting  description 
and  one  which  gives  much  information  upon  the  work  which  is  being  car- 
ried on  by  this  branch  of  religious  organization.  The  statements  from 
the  ditferent  subdivisions  of  tne  organization  will  show  the  strength  of 
the  church  in  Arizona  and  the  increase  in  membership  during  the  past 
year. 

B}'  way  of  explanation  of  the  form  of  organization,  I  would  say  that 
a  stake  of  Zion  is  a  subdivision  of  the  general  church  organization 
such  as  a  State  is  to  the  General  Government.  A  ward,  or  branch  of 
a  stake,  is  a  subdivision  sustaining  a  relationship  to  the  stake  such  as 
a  town  or  city  does  to  the  State.  A  stake  has  in  it  all  of  the  elements 
of  a  completely  organized  church;  award  has  in  it  all  that  is  necessar3'' 
for  a  complete  and  perfectly  organized  church.  An  aggregation  of 
wards,  conveniently  situated  with  stake  authorities,  is  called  a  Stake  of 
Zion.  The  many  stakes,  with  the  general  church  authorities  over  all, 
constitute  the  church. 

Then  there  are  three  general  divisions  or  heads,  i.  e.,  general,  stake<, 
and  ward.  The  generalauthorities  consist  of  three  high  priests,  presi- 
dent, first  <*ouncilor.  second  councilor,  and  twelve  high  priests  who  assist 
and  form  a  traveling  high  council  to  take  care  of  all  foreign  affairs,  rejg- 
ulate  the  stakes  of  Zion,  and  see  to  it  that  the  gospel  is  preached  in  all  tne 
world.  A  stake  has  three  high  priests  to  presiae,  a  president,  first  and 
second  councilors,  twelve  high  councilors  who  assist  at  home  and 
whose  duty  it  is  to  look  after  the  wards,  in  connection  with  the  presi- 
dency, or  the  first  named  three  high  priests.  A  ward  is  presided  over 
by  three  high  priest^  a  bishop,  anci  two  councilors  aided  by  twelve 
teachers  whose  duty  it  is  to  go  from  house  to  house  and  look  after  the 
welfare  of  the  people. 

There  are  five  divisions  of  the  priesthood;  i.  e.,  high  priest,  whose 
duty  it  is  to  preside;  seventies — seventy  elders  in  a  quorum  whose 
duty  it  is  to  preach  the  gospel  under  direction  of  the  twelve  a[K>stles. 
There  are  about  125  quorunis  in  the  church.  Elders:  Ninety -six  elders 
form  a  quorum  or  lodge.  The  duty  of  elders  is  to  assist  the  bishop 
and  others  at  home.  Then  there  is  a  leaser  priesthood — priest,  teacher, 
and  deacon,  whose  duties  it  is  to  aid  the  bishop  and  elders  at  home. 
Aside  from  these  quorums  of  men  and  boys,  there  is  in  the  church  what 
is  called  auxiliaries,  relief  societies  composed  of  the  women,  Sunday 
schools  for  all,  young  men's  and  young  ladies'  mutual  improvement 
societies,  literary  organizations,  primary  for  children,  and  religion 
classes  for  children  also.  All  of  these  organizations  are  known  as 
parts  of  the  ward  organizations,  with  stake  authorities  to  look  after 
them;  and  in  turn  there  are  general  authorities  over  the  stake  similar 
to  the  workings  of  the  priesthood.  The  president  of  the  church  is 
above  all  in  all  the  world:  the  stake  president  is  above  all  in  the  stake, 
and  the  bishop  is  above  all  in  his  ward. 

There  are  tnree  functions  in  the^e  presiding  officers;  i.  e.,  the  legis- 
lative, the  executive,  and  the  judiciary.  In  each  of  the  three  general 
divisions  the  three  functions  are  known,  and  the  bishop  and  associates 
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form  a  lower  couii:;  the  stake  a  district  court,  and  the  presidency  and 
twelve  apostles  a  court  of  final  appeal. 

Reports  of  the  progress  of  the  various  stakes  have  been  submitted 
as  foflows: 

St.  Joseph  stake. — Number  of  ministers,  20;  number  of  members, 
3,600;  increase  during  past  3'ear,  300  adult  members  and  about  300 
children;  number  of  Sunday  schools,  20;  number  of  schools,  1  (L.  D.  S. 
Academy  high  school);  number  of  scholars,  220.  This  stake  is  located 
at  Thatcher;  Andrew  Kimball,  president.  The  St.  Joseph  stake  has 
10  wards  and  10  branch  organizations,  all  of  which  form  a  part  of  this 
stake. 

Sumoflahe  stake. — Number  of  ministers,  9;  number  of  members, 
1,061;  number  of  Sunday  schools,  7;  number  of  schools,  7;  number  of 
scholars,  733;  numberof  churches,  6;  where  located:  Tuba,  in  Coconino 
County;  St.  Joseph,  Woodruff,  Snowflake,  Taylor,  Pinedale,  in  Navajo 
County;  value  of  churches,  ^13,000;  number  of  parochial  schools,  1; 
value,  $6,000;  value  of  school  property,  $3,000;  total  value  of  prop- 
erty, $22,000. 

Maricopa  stake. — Number  of  ministers,  7;  number  of  members, 
1,274;  increase  during  past  year,  74;  number  of  Sundav  schools,  5; 
number  of  churches,  6;  where  located:  1  at  Pine,  in  Gila  County,  and  5 
in  Maricopa  County;  value  of  churches,  $20,000. 

St.  John^H  ^^(?^'^.— Number  of  ministers,  172,  in  Apache  County; 
numberof  members,  1,098,  in  Apache  County;  increase  during  past 
year,  25,  in  Apache  County;  number  of  Sunday  schools,  10,  in  Apache 
County;  number  of  schools,  10,  in  Apache  County;  number  of 
churches,  4;  where  located:  St.  Johns,  Concha,  Nutroso,  and  Alpine; 
value  of  churches,  $20,000. 

(Requests  to  numbers  of  churches  failed  to  bring  reports.) 

FRATERNAL   SOCIETIES. 

Throughout  Arizona , fraternal  societies  are  very  strong  in  member- 
ship. Almost  every  city,  town,  or  settlement  has  organized  societies 
which  hold  honored  places  in  their  respective  communities,  and  exert 
great  influence  in  promoting  a  condition  of  brotherhood  and  good  will. 
Every  organization  of  fraternal  orders  is  represented  in  the  Territory, 
and  during  the  past  year  the  growth  has  been  very  great  in  the  mem- 
bership oi  these  societies. 

TERRITORIAL  PRISON. 

During  the  year  progress  has  been  made  at  the  Territorial  prison, 
which  is  located  at  Yuma,  on  the  Colorado  River.  Material  improve- 
ments to  facilitate  the  everyday  routine  work  of  the  prison  have  pro- 
vided work  for  many  prisoners,  and  augmented  the  livmg  and  working 
capacity  of  the  institution.  At  the  close  of  the  fiscal  year  the  Terri- 
torial prison  is  in  better  condition  than  it  has  ever  been  in  its  history. 

The  superintendent  reports  that  there  were  281  prisoners  confined 
in  the  prison  at  the  close  of  the  fiscal  year,  June  30,  1902,  and  the 
average  number  m  confinement  during  the  year  was  273.  The  pre- 
ceding year  closed  with  265  prisoners  in  confinement,  and  the  average 
numl^r  in  confinement  during  the  year  was  253. 

Of  the  281  prisoners  in  confinement  on  June  30,  1902,  123  are 
7351—02 6 
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Americans,  132  Mexicans,  16  Indians,  8  negroes,  1  Chinaman,  and  1 
Japanese;  278  are  males,  and  3  are  females.  To  the  Territory  of 
Arizona  261  are  credited,  and  to  the  United  States  20.  There  were 
116  regularly  committed  prisoners  received  at  the  prison  during  the 
year  and  1  paroled  prisoner  returned.  Of  those  regularly  received, 
114  are  males  and  2  are  females;  43  were  Americans,  58  were  Mexi- 
cans, 5  were  negroes,  9  were  Indians,  and  1  Japanese. 
The  counties  accredited  with  prisoners  during  the  year  were:  Yava- 

Eai,  25;  Pima,  19;  Maricopa,  16;  Cochise,  13;  final,  10;  Gila,  8;  Gra- 
am,  5;  Navajo,  5;  Coconmo,  4:  Santa  Ouz,  4;  Yuma,  4;  Mohave,  2. 

During  the  year  there  were  discharged  101  prisoners,  of  whom  62 
were  by  expiration  of  sentence,  14  by  parole,  10  by  order  of  United 
States  court  commissioner,  7  by  pardon,  3  by  commutation  of  sentence, 
2  by  expiration  of  sentence  ("'canal"  time  allowed),  2  by  death,  and  1 
by  order  of  court. 

Every  able-bodied  man  is  given  employment  throughout  the  year, 
and  the  general  health  of  the  prisoners  is  good. 

I  have  the  honor  to  submit  the  following  report  of  the  improvements 
and  progress  made  at  the  Territorial  prison,  at  Yuma,  during  the  fiscal 
year  enaed  June  30,  1902,  which  was  prepared  by  Hon.  Herbert 
Brown,  superintendent  of  the  prison: 

The  year  has  been  one  of  decided  growth  and  substantial  improvement  at  the 
prison.  Extensive  and  permanent  changes  have  been  made  in  the  Territorial  prop- 
erty to  the  l)etterment  oi  the  physical,  mental,  and  moral  condition  of  the  prisoners 
confined  in  the  institution.  So  for  as  time  and  opportimities  have  permitted,  old 
buildings  have  been  remodeled  or  replaced  by  others  in  accordance  with  present  and 
future  requirements.  The  work  has  been  well  and  substantially  done,  and  the 
material  used  the  best  obtainable  at  the  time.  As  this  material,  with  the  exception 
of  adobes  and  rocks,  had  to  be  purchase<l,  the  expense  attending  these  chan^ 
involved  an  outlay  or  considerable  money,  but  they  were  necessary  to  the  well-bemg 
and  good  government  of  the  place.  With  the  single  exception  of  finishing  the  cement 
floors,  all  the  work  has  been  done  by  convicts,  and  tne  expense  reduced  to  the 
minimum. 

These  improvements  were  further  extended  by  the  accidental  destruction  of  the 
straw  and  brush  roof  by  which  one  of  the  old  prison  buildings  had  been  covered,  and 
gave  a  much  needed  opportunity  for  remodelmg  the  whole  building.  This  builjding 
is  located  south  of  the  dining  room  and  overlaps  the  north  end  of  the  main  cell 
house.  It  contains  the  office  of  the  assistant  superintendent,  storeroom  for  convict 
clothing,  barber  shop,  kitchen  commissary,  a  cell  room  for  the  cooks  and  waiters, 
capable  of  accommodating,  with  comfort,  18  men.  The  building  has  cement  floors, 
is  well  lighted  and  ventilated. 

The  old  dining  room  would  probably  seat  150  men,  but  as  the  new  year  opened 
with  301  it  became  necessary  that  other  provisions  for  feeding  them  should  be  made. 
This  was  done  by  taking  down  the  north  wall  of  the  building  and  extending  it  12 
feet.  This  included  the  kitchen  also,  and  made  ample  provision  for  future  increase 
in  prison  population;  although  on  the  same  floor,  the  dining  room  and  kitchen  are 
separated  by  an  adobe  wall,  through  which  a  double  door  has  been  cut  The  dining 
room  is  74  by  30  and  the  kitchen  24  by  30  feet  in  the  clear.  Both  rooms  have  cement 
floors,  plastered  and  wainscoted  walls,  re<lwood  ceilings,  and  are  well  lighted  and 
ventilated. 

The  remodeling  of  the  canyon,  or  corridor,  leading  to  the  cell  house,  and  which 
separates  the  dining  room  building  from  the  one  containing  the  assistant  superin- 
tendent's oflice  by  a  width  of  9  feet,  materiallv  improved  it  m  looks  as  well  as  use- 
fulness. It  was  brought  under  the  same  roof  as  the  remodeled  building,  given  a 
cement  floor,  li^ht,  and  ventilation. 

Second  only  in  importance  to  the  dining  room  is  the  new  hospital,  which  is  con- 
structed over  the  west  division  of  the  main  cell  house — the  latter  being  of  stone  and 
iron,  affonled  an  excellent  foundation.  The  walls  of  the  hospital  are  substantially 
built  of  adobe  and  the  building  is  surrounde^l  on  both  sides  and  one  end  by  an  8-foot 
porch.  The  outside  dimensions  of  the  building  are  110  by  24  feet.  It  is  divided 
into  two  wards  by  a  passage  6  feet  wide,  one  of  which  is  used  as  a  general  hospital 
and  the  other  for  those  afflicted  with  tuberculosis.     The  latter  is  15  by  20  ana  the 
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former  20  by  42  feet.  Each  ward  has  separate  bathroom  and  closet.  The  pharmacy, 
reception  room,  operating  room,  and  attendants*  room  are  in  the  general  building 
and  between  the  two  w^ards.  All  have  cement  floors,  plastered  walls,  redwood  ceil- 
ings, with  abundance  of  light  and  ventilation.  The  entire  building,  including 
porches,  is  protected  by  wire  screen  against  annoyance  by  mosquitoes  and  other 
pernicious  insects.  Water  to  the  hospital  is  supplied  from  a  4,000-gallon  galvanized- 
nron  tank  erected  on  the  north  end  oi  the  eastern  division  of  the  cell  house.  Hot 
water  will  also  be  supplied  through  a  heater  which  in  due  course  of  time  will  be 
erected.  The  elevated  position  of  the  new  structure  is  of  itself  a  superior  feature 
from  a  sanitary  standpoint.  Easy  access  to  the  hospital  is  had  by  a  stairway  on  the 
west  side  of  the  building. 

The  old  hospital  was  simply  an  excavation  under  the  hill  forming  the  south  side 
of  the  main  yard.  With  poor  light  and  still  poorer  ventilation,  it  was  insanitary  at 
its  best. 

The  system  of  cell  ventilation  has  been  greatly  enlarged  and  improved.  The  new 
system  consists  of  a  60-inch  Buffalo  blower,  a  3-inch  electric  motor,  and  all  necessary 
pijje.  The  main  pipes  extend  the  whole  length  of  the  cell  corridor  and  direct  con- 
nection with  the  cells  is  made  from  it.  The  system  is  ample  for  all  present  and 
future  purposes  and  gives  full  and  complete  satisfaction.  Heretofore  the  inmates  of 
the  cells  have  suffered  severely  through  the  heated  months  of  the  summer.  The 
blower  and  motor  are  conveniently  located  over  the  north  end  of  the  cell-house 
corridor. 

Another  necessary  and  important  improvement  has  been  made  by  the  enlargement 
of  the  electric-lighting  plant  by  the  addition  of  a  16-kilowatt  generator.  This 
enlargement  not  only  meets  present  requirements,  but  provides  liberally  for  future 
demands.  The  capacitor  of  the  old  generator  had  already  been  reached  prior  to  put- 
ting in  the  new  ventilating  system  and  lights  for  the  new  hospital. 

The  first  improvement  made  during  the  year  was  the  substitution  of  iron  bed- 
steads for  the  wooden  bunks  in  the  cell  house.  These,  notwithstanding  they  were 
freouently  scalded  and  whitewashed,  could  not  be  kept  clean  and  free  of  vermin. 
Bedbugs  bred  in  the  wood  and  it  seemed  impossible  to  free  it  of  them.  The  new 
bedsteads  are  made  of  angle  iron,  are  three  tiers  high,  and  are  readily  movable. 
They  are  easily  kept  clean  and  wholesome. 

The  laundry  has  been  greatly  improveil  by  the  substitution  of  porcelain  roll- 
rimmed  steel  tubs  for  the  wooden  ones  so  long  in  use.  The  wall  agamst  which  the 
tube  rest  has  been  wainscoted,  a  new  cement  floor  put  in,  and  other  useful 
improvements  made. 

The  bath  house  also  came  in  for  its  full  share  of  attention.  The  old  wooden  sheet- 
iron  lined  tubs  have  been  replaced  by  porcelain  lined  ones.  The  old  ones  were  con- 
tinually rusting  out  and  leaking,  and  were  a  continual  source  of  annoyance  and 
dissatisfaction. 

A  new  system  of  water  supply  and  sewerage  has  been  put  in  both  kitchen  and  laundry. 
Heretofore  these  pipes  passed  under  the  floors  of  the  buildings  and  were  a  constant 
aource  of  annoyance  and  danger.     In  their  present  position  they  are  easy  of  access. 

Guard  stand' No.  2,  burned  on  the  night  of  May  29,  has  been  replaced  by  a  new 
and  more  advantageously  situated  one.  Both  the  old  and  new  yaras  can  be  guarded 
from  it. 

Three  dozen  high-post  iron  bedsteads  have  been  purchased  for  use  in  the  hospital 
and  guards*  quarters.  Those  for  the  hospital  have  been  so  built  that  the  head  of 
the  occupant  can  be  raised  or  lowered  as  necessity  may  require. 

A  new  ventilated  ceiling  has  been  put  in  the  tailor  and  shoe  shop.  The  walls 
have  also  been  replasterea  and  whitewashed. 

A  new  Knowles  steam  pump  has  been  purchased  to  replace  the  old  and  worn-out 
one  hitherto  in  use.  This  pump  will  supply  water  to  the  hospital  tank,  feed  the 
boilers  if  required,  and,  in  a  limited  manner,  can  be  used  in  case  of  fire. 

The  west  end  of  the  dining  room  has  been  protected  by  a  large  porch  or  shingled 
awning;  a  new  floor  has  been  put  down  in  the  en^ne  room;  and  new  east  and  west 
walls  have  been  put  in  the  building  now  occupied  as  bakery,  carpenter  shop,  etc. 
The  walls  in  question  had  become  dangerous  ana  threatened  to  fall.  The  big  prison 
wall  was  plastered  both  inside  and  out,  and  all  wooden  buildings  and  roofs  of  Duild- 
ings  (of  iron  and  wood)  have  been  given  a  coat  of  mineral  paint,  and  all  repairs  on 
Territorial  property  have  been  kept  up. 

By  gradual  process  of  accumulation  the  ground  surface,  or  floor,  of  the  yard  has 
grown  higher  through  the  course  of  years  until  it  is  higher  than  the  floors  of  the 
older  buildings,  and  during  the  rainy  seasons  the  drainage  is  toward  and  into  these 
buildings,  and  besides  the  whole  vard  becomes  a  slough  of  mud.  To  overcome 
these  difficulties  and  guard  against  destruction  to  buildings,  a  plan  of  macadamizing 
the  entire  yard  was  decided  upon,  which  work  is  now  in  progress,  the  beginning 
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having  been  made  about  six  weeks  ago.  The  plan  is  to  cut  the  yard  to  a  grade  and 
macaoamize  in  a  manner  that  will  last  for  all  time  to  come.  The  drainage,  which 
heretofore  has  damaged  the  street  leading  to  the  prison,  will  be  changed  to  another 
direction  and  will  flow  through  a  line  of  vitrified  pipe  laid  under  the  macadam.  A 
complete  new  system  of  water  pipes  will  also  be  required  before  the  macadam  is  laid. 
To  complete  the  work  will  require  another  month  or  more,  but  when  completed  will 
stand  as  a  lasting  monument  to  a  well-directed  effort. 

This  recital  of  improvement  and  progress  of  the  year  would  not  be  complete  were 
mention  not  made  of  the  large  amount  of  labor  done  during  the  year  on  "the  bank,** 
or  hill,  adjoining  and  practically  forming  the  southern  wall  of  the  prison.  By  the 
removal  of  this  hill,  as  designed,  the  yard  of  the  prison  can  be  ereatly  enlarged  and 
otherwise  improved,  as  will  ultimately  be  requiredj^to  meet  the  conditions  of  the 
future.  The  rock  and  certain  of  the  other  material  so  removed  are  the  principal 
resources  of  the  prison  for  buildings  and  repairs.  The  work  so  done  represents  the 
almost  constant  labor  of  50  men. 

THE  PRISON    SCHOOL. 

This  school  was  started  about  two  years  ago.  It,  of  course,  is  w  holly  for  the  bene- 
fit of  the  prison  inmates,  many  of  whom  have  taken  advantage  of  the  opportunitie© 
offered  and  have  profited  greatly  thereby.  During  the  fiscal  year  tnere  were 
enrolled  69  pupils,  and  the  branches  taught  were  English,  Spanish,  and  German 
languages,  arithmetic,  and  music.  Grammar,  writing,  spelling,  and  composition 
were  made  a  part  of  the  language  study.  The  school  term  was  two  hundred  and 
twenty-four  days  of  seven  hours  each.  Of  those  recei\ing  instruction  16  were 
white,  47  Mexicans,  2  negroes,  and  4  Indians;  51  studied  English,  10  Spanish,  1 
German,  16  arithmetic,  ana  13  music.  Good  and  satisfactory  progress  has  been  made 
in  all  branches. 

THE  PRISON   LIBRARY. 

The  number  of  bound  volumes  in  the  library  remains  practically  the  same  as  it 
was  at  the  beginning  of  the  period  coveretl  by  this  report,  with  the  exception  of  the 
addition  of  ten  volumes  purchased  in  May,  of  this  year,  of  Harper's  Encyclopedia  of 
United  States  History.  The  condition  of  the  old  books  is  not  such  as  could  be 
desired,  owing  to  frequent  handling  in  regular  use,  both  in  and  out  of  the  library. 
About  twenty  of  the  leading  magazines  of  the  country  are  subscribed  for,  as  well  as 
nearly  all  the  leading  illustrated  weeklies.  A  number  of  daily  papers  and  religious 
journals  are  also  taken.  While  the  library  is  open  every  day  in  the  year  and  during 
the  whole  of  the  day,  or  until  the  convicts  are  locked  up  for  the  nigfit,  and  when  so 
opened  very  generally  used  as  a  reading  room,  a  considerable  amomit  of  reading 
matter  is  taken  from  the  library  (under  the  rules)  for  reading  in  the  pell  house  and 
elsewhere  during  the  day  and  evening  hours.  Such  literature  is  mostly  confined  to 
monthly  magazines,  illustrated  weeklies,  and  general  newspapers.  The  bound  books 
taken  from  the  library  do  not  average  more  than  about  two  a  day. 

TERRITORIAL  REFORM  SCHOOL. 

The  reform  school  for  juvenile  oflfenders  was  established  by  an  act 
of  the  legislature  of  1901,  the  same  taking  effect  on  March  21, 1901. 

Benson,  on  the  tmnscontinental  line  of  the  Southern  Pacific  Railway, 
in  Cochise  County,  was  selected  as  the  most  available  place  for  this 
institution.  The  board  of  trustees  of  the  reform  school  was  appointed 
by  the  governor  in  January,  1901,  and  the  work  of  selecting  a  site  for 
the  school  was  taken  up  at  once  by  the  trustees,  together  with  the 
examination  of  plans  for  the  building,  selecting  the  material  for  use  in 
its  construction,  and  letting  the  contracts  for  the  work.  The  board 
of  trustees  was  composed  of  C.  F.  Schumacher,  of  Tucson,  chairman; 
H.  Gerwein,  of  Benson,  vice-chairman;  H.  Buehman,  of  Tucson,  clerk; 
and  their  efforts  in  behalf  of  the  reform  school  have  been  at  all  times 
ably  and  conscientiously  rendered. 

On  January  2,  1902,  ground  was  broken,  an  excellent  location  hav- 
ing been  selected  within  a  convenient  distance  of  the  town  of  Benson, 
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and  on  March  9,  1902,  the  work  had  so  far  progressed  upon  the  build- 
ing that  the  corner  stone  was  placed  in  position  with  fitting  cere- 
monies, numbers  of  citizens  attending  from  different  places  in  the 
Territory.  The  ceremony  attending  the  laying  of  the  corner  stone 
was  under  the  direction  of  the  Masonic  fraternity  of  Arizona. 

The  huUdiiig, — ^The  reform  school  building  is  of  Romanesque  archi- 
tecture and  is  an  imposing  and  substantial  structure.  The  outside 
dimensions  of  the  building  are  120  feet  in  length  by  54  feet  6  inches 
in  depth;  two  stories  in  height,  with  a  basement  50  by  35  under  each 
of  the  two  wings.  The  stone  used  is  white  tufa,  quarried  from  the 
Tucson  Mountains,  and  faced  on  the  inside  with  brick  manufactured 
in  Benson. 

On  the  first  floor  are  the  oflScers'  quarters,  consisting  of  reception 
room,  parlors,  dining  room,  kitchen  and  bedroom,  and  large  dining 
room  and  kitchen  for  the  inmates. 

The  second  floor  has  9  bedrooms,  2  domiitories,  2  schoolrooms,  and 
2  bathrooms.  The  building  is  so  arranged  that  the  girls'  apartments 
are  separated  from  those  of  the  boys. 

The  oflSces  and  large  dining  rooms  have  cement  floors,  all  other 
floors  being  of  wood.  All  inside  partitions  are  of  wood  and  plastered. 
The  roof  is  covered  with  Spanish  metallic  tile. 

The  contractors  will  complete  their  work  on  the  15th  of  September, 
1902,  but  the  building  will  not  be  occupied  until  the  legislature  pro- 
vides an  appropriation  for  furnishing  and  maintaining  it.  The  further 
completion  of  nie  building  for  use  will  be  taken  up  during  the  coming 
session  of  the  legislature. 

The  water  supply. — The  development  of  artesian  water  was  carried 
on  during  the  time  the  building  was  in  course  of  construction  and 
excellent  results  were  obtained.  At  a  depth  of  1,075  feet  a  supply  was 
developed  sufficient  for  all  domestic  uses  at  the  institution.  Because 
of  the  uncertainty  of  increasing  the  flow,  the  board  of  trustees  decided 
to  cease  further  effort  until  such  time  as  the  institution  may  need  a 
greater  supply,  when  a  new  well  will  be  sunk  or  the  first  one  deepened. 

Expenditxires, — From  the  report  of  H.  Buehman,  clerk  of  the  board 
of  trustees,  I  have  the  honor  to  submit  the  following  statement  of  the 
expenditure  of  the  appropriation,  submitted  July  28,  1902: 

Ab  near  as  I  can  estimate,  the  amount  of  the  appropriation  made  by  the  last  legis- 
lature will  be  about  $33,000.  The  amount  expended  when  the  present  contract  is 
completed  will  be  in  the  neighborhood  of  $28,600,  leaving  a  balance  of  the  appropri- 
ation of  about  $4,400.  This  amount  would  be  almost  sufficient  to  complete  the  build- 
inff  for  occupancy. 

Following  are  the  disbursements  during  the  year  ending  June  30, 1902: 

Fifield  AGallagher  (contractors) $16,560.00 

Insurance 510.00 

Publishing  of  bids  and  notices  to  contractors 226. 63 

Artesian  well 1,303.75 

Pipe,  hauling  water  and  freight,  artesian  well,  etc 442. 79 

Expert,  artesian  well,  etc 18. 35 

Office  furniture 15.50 

Architect 741.39 

Stationery 22.40 

Rent 70.00 

Incidental  expenses,  including  telegraphing,  typewriting,  postage,  draw- 
ing contracts,  notary  public,  hotel  bills,  railroad  fare  for  members  to 

attend  meetings,  etc 156. 67 

Total 20,067.48 
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NEED  OF  A   BEFORM   SCHOOL. 

Arizona  has  for  many  years  felt  the  necessity  of  a  reform  school  for 
juvenile  offenders.  Boys  and  eirls  convicted  of  serious  crimes  have 
been  placed  in  confinement  in  close  proximity  to  hardened  criminals, 
oftentimes  the  accommodations  of  tne  county  jails  rendering  it  nec- 
essary to  place  boy  prisoners  in  the  same  cell  room.  Confinement  as 
punishment  under  such  conditions  might  never  meet  the  intention  and 
aim  of  the  law,  since  the  environment  is  always  such  as  to  turn  the 
mind  of  the  youthful  prisoner  to  thoughts  of  lawlessness,  owing  to  the 
criminal  braggartism  of  hardened  prisoners  which  constantly  meets 
their  ears  and  occupies  their  moments  of  reflection. 

At  the  present  time  there  are  seveml  boys  confined  in  county  jails 
throughout  Arizona  who  have  committed  grave  crimes;  but,  owing 
to  their  3^ears,  it  has  been  deemed  unwise  to  send  them  to  the  Territo- 
rial prison  to  live  and  work  among  criminals.  The  ne<;essity  of  a 
reform  school,  where  these  young  offenders  maj'  be  confined  and 
educated  in  work  which  will  fit  them  for  usefulness  in  later  years,  was 
never  so  apparenjt  in  Arizona  as  it  is  at  the  present  time,  and  the 
reform  school  at  Benson  will  be  welcomed  by  the  people  of  the 
Territory. 

NATIONAL  GUARD. 

The  report  of  H.  F.  Robinson,  adjutant-general  of  the  Territory  of 
Arizona,  of  July  1,  1902,  for  the  fiscal  year  ended  June  30, 1902,  is  in 
part  as  follows: 

Organization. — "The  organized  militia  shall  consist  of  ten  companies,  organized  as 
infantry  or  cavalry  as  the  commander  in  chief  shall  deem  most  expedient,  and  such 
other  special  corps  as  may  be  hereinafter  prescribed.**    (Military  Code,  art.  11,  sec  1. ) 

The  special  corps  prescribed  are  the  medical  department,  a  signal  corps,  and  a  regi- 
mental nand. 

The  actual  organization  consists  of  eight  companies,  of  which  six  companies  are  in 
good  standing,  and  two  companies,  whue  maintaining  the  organization,  have  not  for 
some  time  held  regular  drills  and  are  not  receiving  any  money  from  the  Territory. 

Within  the  past  year  one  company  (A  of  Thatcher)  has  been  mustered  in,  and  one 
(K  of  St.  Johns)  having  fallen  below  the  minimum  prescribed  has  been  mustered  out 

The  law  prescribes  that  the  compaiiies  forming  the  National  Guard  of  Arizona  form 
a  regiment  of  three  battalions,  which  has  been  done;  there  being  no  appropriation 
for  the  maintenance  of  the  special  corps  they  have  not  been  oi^ganized. 

The  heads  of  the  staff  departments  consist  of  the  adjutant-general  (brigadier- 
general),  surgeon-general,  paymaster-general,  judge-advocate-general  (all  colonels), 
mspector  of  small-arms  practice  (major),  signal  officer  (captain).  The  adjutant- 
general  is  ex  officio  quartermaster-general,  inspector-general,  and  chief  of  staff. 

**The  adjutant-general  shall  be  an  officer  of  the  National  Guard  of  Arizona,  of 
the  active  or  retired  list,  who  has  held  a  conmiission  therein  for  at  least  three  years, 
or  who  shall  have  served  in  the  Regular  or  Volunteer  Army  of  the  United  States, 
and  shall  have  been  honorably  discharged  therefrom,  or  who  shall  have  served  as  a 
commissioned  officer  for  at  least  four  years  in  the  National  Guard  of  one  of  the  State© 
or  Territories  of  the  United  States,  and  shall  have  been  honorably  discharged  there- 
from.** 

In  addition  to  the  r^:ular  National  Guard  oiiganization,  "the  military  organiza- 
tion of  the  University  of  Arizona,  of  the  Territorial  normal  school,  and  of  such 
other  educational  institutions  within  the  Territorv  of  Arizona  as  ma^  be  supported 
by  national  or  Territorial  funds,  are  herebjr  made  a  part  of  the  National  Guard  of 
this  Territory.**  They  are  to  be  supplied  with  copies  of  all  orders  and  publications 
from  these  headquarters  and  are  subject  to  the  same  inspection  as  other  companies 
and  battalions.  They  are  to  be  supplied  with  ammunition  for  target  practice  and 
awarded  decorations  for  proficiency  therein,  but  do  not  receive  any  equipment  or 
any  money  allowance  from  the  Territory.  They  are  not  liable  to  be  call^  into  active 
service,  but  may  volunteer,  and  if  accepted,  during  the  period  of  such  service  they 
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shall  be  on  the  same  footing  as  other  troops.  There  is  organized  under  this  provision 
of  the  law,  two  companies  at  the  University  of  Arizona  and  one  company  at  the 
normal  school  at  Tempe. 

Military  code. — The  military  code  of  Arizona  under  which  we  are  now  organized  was 
prepared  bv  myself  and  assistant  and  was  passed  by  the  twenty-first  legislature.  The 
twentieth  legislature  had  enacted,  **  No  money  shall  be  expended  for  the  National 
Guard  of  Arizona  unles^s  called  into  active  service.*' 

For  two  years  the  Guard  struggled  along,  maintaining  its  existence  without  Terri- 
torial funds  or  assistance.  This  office  was  in  the  same  condition,  but  I  conducted  the 
affairs  to  the  best  of  my  ability,  strong  in  the  hope  that  the  next  legislature  would 
do  something  for  us.  Determined  that  it  should  not  be  my  fault  if  they  did  not,  I 
began  a  campaign  with  the  new  legislators  before  election^  and  by  dint  of  hard  work 
and  a  full  month's  time  devoted  to  personal  lobbying  dunng  the  session,  assisted  bv 
a  few  friends  in  the  legislature  and  two  or  three  officers  on  the  outside,  the  new  bill 
was  passed  giving  each  comjMmy  $30  per  month. 

Equipment. — Tne  companies  forming  the  Guard  are  equipped  with  both  the  blue 
fatigue  uniform  and  the  khaki  uniform,  the  latter  having  been  supplied  them  this 
year.  They  are  also  equipped  with  rifles,  belts,  canteens,  haversacks,  ammunition,  and 
materials  and  equipment  for  target  practice.  There  is  held  at  the  headquarters  camp 
equipage  for  100  men,  all  new  the  past  vear,  consisting  of  blankets,  shelter  tents, 
wall  tents  for  officers  and  for  hospital,  field  ranges,  dutch  ovens,  knives,  forks,  spoons, 
and  cups.  These  are  held  for  use  should  any  portion  of  the  guard  be  called  out  for 
service,  or  for  encampment  use. 

The  rifles  are  the  .45-caliber  Springfield,  except  that  a  Company  lately  organized 
is  to  be  equipi>e<i  with  the  .30-caliber  magazine  gun.  These  guns  are  now  at  head- 
Quarters  awaiting  shipment.  It  is  hoped  that  the  present  Congress  will  authorize 
the  exchange  of  the  Springfields  in  the  hands  of  the  National  Guard  for  the  maga- 
zine rifle.    A  bill  for  that  purpose  is  now  before  them. 

Personnel. — An  army  officer  (Captain,  now  Major,  Baldwin),  who  inspected  the 
Guard,  in  his  report  to  the  Secretary  of  War  -said:  **  All  organizations  visited  by  me 
are  in  a  healthy  and  progressive  condition.  Judging  bv  the  National  Guard  in  the 
States,  I  am  justified  in  saying  that  the  National  Guard  of  Arizona  is  composed  of 
officers  and  men  who  have  no  superiors  as  soldiers.  The  National  Guard  of  Arizona 
is  most  exclusively  composed  oi  men.  A  look  at  their  clear-cut  visages  is  an  assur- 
ance that  they  can  be  depended  upon.  I  saw  no  boys  with  sickly  faces  or  half- 
developed  bodies,  too  frec|uently  seen  in  the  Guards  of  the  States.  The  National 
Guard  of  Arizona  has  adopted  the  Army  of  the  United  States  as  its  standard  in  mili- 
tary matters,  and  thouj^h  embarrassed  by  lack  of  adequate  appropriations,  insufficient 
equipments,  and  unsuitable  armories,  yet  there  evidenced  everywhere,  by  manifest 
proficiency,  that  there  was  a  determined  purpose  on  the  part  of  the  organizations,  at 
no  very  distant  day,  to  lay  claim  to  a  superior  degree  of  excellence.  The  National 
Guard  of  Arizona  is  not  perfect,  but  it  is  in  a  highly  creditable  condition.  It  has 
healthy  and  strong  military  sentiment.  Its  officers  are,  as  a  rule,  zealous  and  com- 
petent,' and  under  discouraging  circumstances  have  labored  hard  and  laid  a  founda- 
tion on  which,  in  time,  there  will  be  developed  a  very  superior  Guard." 

What  Major  Baldwin  ha.«  said  is  as  applicable  to-day  as  when  first  written.  During 
the  past  year  all  officers  elected  have  been  examined  as  to  their  fitness  to  hold  the 
office  before  being  commissioned,  and  should  this  policy  be  followed  in  the  future,  it 
will  result  in  much  good  to  the  guard  in  the  increased  efficiency  of  its  officers. 

Records. — The  muster-out  rolls  of  the  Arizona  battalion  of  the  First  Territorial 
Infantry,  U.  S.  Volunteers,  are  in  this  office,  and  for  their  preservation  and  for  ref- 
erence should  be  published,  and  the  next  legislature  should  be  asked  to  make  an 
appropriation  for  that  purpose. 

Forjpurpose  of  reference  a  card  index  of  all  members  and  exmembers  of  the  National 
Guara  of  Arizona,  so  far  as  possible,  should  be  compiled  from  the  reirords  of  this 
office.  Information  of  this  character  is  frequently  wanted,  and  it  can  only  be  found 
after  a  long  search. 

Blank  forms. — Upon  my  assuming  office  there  was  but  two  or  three  blank  forms  in 
use.  I  have  prepared  and  had  printed  various  blanks  for  returns,  reports,  transfer  of 
property,  bonds,  oaths,  enlistment,  discharge,  etc.,  necessary  for  properly  conducting 
the  business  of  this  office. 

Oovemment  aid. — The  General  Government  has  furnished  all  of  the  equipment  used 
bv  the  Guard,  no  money  having  ever  been  appropriated  by  the  Territory  for  purchase 
of  supplies.  In  the  past  twelve  years  Arizona  has  received  in  equipment  to  the  value 
of  over  $20,000. 

In  conclusion,  I  may  say  that  while  the  membership  in  the  Guard  is  not  so  large  as 
it  has  been,  the  interest  and  efficiency  of  the  individual  was  never  greater. 
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ARIZONA   RANGERS. 

By  an  act  of  the  legislature  approved  March  21, 1901,  a  company  of 
Arizona  Rangers  was  mnsterea  into  service  for  work  in  the  frontier 
regions  of  the  Territory.  Conditions  of  lawlessness  in  the  remote, 
sparsely  inhabited  sections  and  along  the  international  border  line  of 
Mexico  made  it  imperative  that  some  manner  of  rigid  police  service 
be  inaugurated  for  ridding  the  country  of  cattle  and  hoi'se  thieves  and 
other  desperadoes  who  constantly  threatened  the  peace  and  safety  of 
the  people  residing  in  these  regions. 

One  captain,  1  sergeant,  and  12  privates  comprise  the  company. 
The  men  are  chosen  irom  the  frontier,  and  are  thoroughly  familiar 
with  the  conditions  which  they  are  to  meet  and  improve  by  their  work. 

The  company  of  Arizona  Rangei's  was  organized  soon  after  the 
approval  of  the  act  providing  for  it,  and  the  work  was  begun  in  earnest. 
Operations  were  carried  on  along  the  border  line  and  m  the  remote 
range  country  of  the  Territory.  One  of  the  most  noted  bands  of  cattle 
thieves  was  broken  up  by  the  capture  of  the  leaders,  and  numbers  of 
small  bands  of  outlaws  have  been  taken  into  custody  or  driven  from 
the  country.  The  operations  of  the  Arizona  Rangei's  have  been  most 
successful,  and  have  materially  aided  in  bringing  about  a  lawful  con- 
dition in  portions  of  Arizona  where,  but  a  few  years  ago,  outlaws  car- 
ried on  extensive  operations  in  cattle  stealing. 

The  Arizona  Rangers  have  proven  to  be  of  great  service  to  the  Ter- 
ritory, and  the  work  which  ha«  so  auspiciously  begun  will  be  carried 
on  with  increased  vigor  until  the  country  is  rid  of  the  objectionable 
class  which  gave  to  this  Territory  such  an  unsavory  record  in  years 
past. 

ARTESIAN   WATER. 

A  great  deal  of  interest  has  been  shown  during  the  j'ear  in  the 
developm^ent  of  artesian  water.  There  are  at  present  in  the  Territory 
wells  in  the  San  Simon,  Gila,  San  Pedro,  and  Santa  Cruz  valleys. 
Near  St.  David,  in  Cochise  County,  a  number  of  successful  wells  are 
in  operation,  the  water  supply  being  used  for  irrigation  pui-poses  with 
success.  The  flow  of  water  in  the  most  instances  is  through  2-inch 
pipes.  During  the  present  year,  however,  a  flow  was  developed  at 
the  Stone  Ranch,  near  Fairbank,  in  Cochise  Countv,  which  comes  to 
the  surface  in  3-inch  pipes.  The  average  deptfi  of  the  wells  is 
between  300  and  400  feet,  although  a  well  was  sunk  a  few  months  ago 
and  an  artesian  flow  obtained  at  60  feet,  this  being  the  most  shallow 
of  all  the  artesian  wells  in  the  Territory  with  the  exception  of  the 
development  made  near  Tucson,  in  the  Santa  Cruz  Valley,  where  a 
flow  started  when  a  depth  of  15  feet  was  penetrated. 

The  subject  of  artesian  water  presents  one  of  the  great  undeveloped 
resources  of  this  Territory,  and  development  in  this  direction  will  no 
doubt  bring  profitable  results  of  widespread  interest. 

The  number  of  flowing  wells  drilled  in  Graham  County  in  the  past 
year  was  11.  The  total  number  of  active  flowing  wells  in  this  dis- 
trict is  24.  The  average  flow  of  these  24  wells  is  100  gallons  per 
minute.  Their  average  depth  is  560  feet.  The  average  cost  of  drill- 
ing them  was  $140,  exclusive  of  casing.  It  is  estimated  that  a  well  of 
the  capacity  indicated  will  supply  water  sufficient  for  from  25  to  40 
acres,  according  to  the  character  of  the  soil  and  kind  of  crop. 


Digitized  by 


Google 


EEPORT    OF   THE    GOVERNOR   OF    ARIZONA.  89 

Besides  the  wells  reported,  a  considerable  number  were  drilled  that 
did  not  prove  permanent,  the  flow  of  water  being  checked  by  reason 
of  the  wells  becoming  choked  with  sand,  owing  to  the  fact  tliat  they 
were  not  cased.  So  far  as  can  be  learned,  no  wells  that  were  properly 
cased  have  failed  or  had  their  flow  of  water  seriously  diminished. 

Flowing  water  has  been  found  at  numerous  points  along  the  foot- 
hills of  Mount  Graham  from  Munson's  Cieniga  as  far  west  as  Bear 
Springs,  where  several  small-bore  wells  are  now  flowing. 

The  slow  development  of  the  district  may  be  attributed  to  the  fact 
that  most  of  the  arable  land  susceptible  of  irrigation  from  wells  in  the 
belt  was  located  by  persons  without  pecuniary  means  to  improve  their 
property. 

Tnose  who  have  been  able  to  farm  their  lands  intelligently  have 
been  well  repaid,  truck  farming  being  probably  the  most  remunerative. 

A  proposition  to  sink  a  number  ot  wells  in  the  belt  and  conduct  the 
water  upon  valley  lands  with  a  view  to  the  successful  raising  of  vege- 
tables on  a  large  scale  is  being  discussed  and  will  probably  take  shape 
in  time. 

AGRICUIiTURE   AND   HORTICULTURE. 

[By  R.  H.  Forbes,  director  of  the  Arizona  Agricultural  Experiment  Station.] 

The  agriculture  and  horticulture  of  Arizona  is,  necessarily,  of  an 
intensive  character.  The  limited  water  supply  for  irrigation,  the  long 
growing  season,  the  variety  of  crops  possible,  and  the  excellent  home 
markets,  constitute  both  natural  and  commercial  conditions  favorable 
to  diversified  farming  and  maximum  production.  The  irrigable  areas 
are  limited  only  by  the  scanty  water  supply,  land  being  far  in  excess 
of  water.  Out  of  over  72,000,000  acres  of  the  Territorial  area,  there- 
fore, we  find  approximately  5,200,000  acres  privately  owned,  of  which 
only  about  250,000  acres  are  actually  irrigated.  This  area  is  destined 
to  increase  as  irrigators  improve  their  methods  of  farming,  when 
storage  reservoirs  make  possible  the  utilization  of  flood  waters,  when 
reduced  cost  of  pumping  makes  available  the  underground  supply, 
and,  especially,  when  the  Colorado  River  is  more  fully  utilized. 
Along  tnese  lines  it  may  be  predicted  that  irrigated  lands  within  the 
Territory  will  easily  double  their  present  area  within  a  few  years. 

The  grazing  industries,  also,  which  are  now  in  large  part  supported 
on  the  public  lands,  are  capable  of  much  needed  improvement  when 
legal  conditions  are  such  that  it  shall  be  possible  to  so  administer  the 
open  range  that  properly  regulated  use  may  be  made  of  its  resources. 

In  agriculture,  the  uncommon  variety  and  amount  of  marketable 
produce  possible  is  due  to  prevailing  conditions  of  soil,  irrigation,  and 
climate.  The  soils  of  Arizona,  as  is  usual  with  the  soils  of  arid 
regions,  are  rich  in  most  of  the  elements  of  fertility,  requiring  only 
the  ever-needful  water,  skill,  and  industry  in  their  management  to 
secure  abundant  returns.  The  fertility  of  cultivated  soils  in  irrigated 
regions  is  further  assured  by  the  deposit  of  silt  brought  upon  the 
land  with  irrigation  water.  The  problems  of  fertilization,  which 
become  so  serious  in  humid  sections,  are  therefore  of  much  less 
importance  here  and  not  to  be  so  carefullv  reckoned  with  in  connec- 
tion with  the  future  of  our  agriculture.  The  most  marked  influence 
in  connection  with  agriculture  and  horticulture,  especially  in  southern 
Arizona,  is  the  climate.     From  January  to  June  the  t^mpemture 
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resembles  that  of  spring  and  early  summer  in  the  latitude  of  Ken- 
tucky. From  June  to  September  the  climate  is  of  subtropical  fervor, 
while  from  September  to  November  there  is  a  second  mild  season  of 
temperate  weatner.  The  winter  season,  from  November  to  January, 
though  subject  to  sharp  frosts  in  southern  Arizona,  is  not  seriously  or 
even  uncomfortably  cold. 

Owing  to  this  combination  of  seasons,  a  remarkable  variety  of  crops 
may  be  found  in  the  same  locality  at  different  times  of  the  year. 
Strawberries,  which  flourish  in  Gr^nland,  may  be  found  on  common 
ground  with  the  date  palm  from  Sahara.  Alfalfa^  the  great  forage  of 
the  arid  West,  flourishes  alongside  of  wheat,  corn,  and  S9rghum,  respec- 
tively, characteristic  of  Minnesota,  Illinois,  and  Kansas.  Oranj^, 
lemons,  and  olives  from  California  may  be  found  in  the  same  neigh- 
borhood with  peanuts  and  sweet  potatoes  from  Virginia.  In  brief, 
many  of  the  leading  crops  of  both  temperate  and  subtropical  countries 
which  are  not  affected  by  a  too  arid  atmosphere  or  by  the  frosts  of 
winter,  flourish  in  southern  Arizona.  In  northern  Arizona,  where  the 
temperatures  more  resemble  those  of  northern  Illinois,  many  more  dis- 
tinctively temperate-region  crops  flourish,  such  as  potatoes,  applet 
and  various  small  fimits. 

The  earliness  of  the  season  for  some  crops,  such  as  oranges,  melons, 
tomatoes,  apricots,  and  other  exfK)rt  products,  is  an  advantage  to  the 
Arizona  farmer,  while  the  strong  demand  for  farm  supplies  in  the 
many  mining  camps  and  towns  of  the  Territory  maintains  a  fair  aver- 
age of  produce  values. 

What  these  values  are  may  be  judged  byr  the  following  figures  relat- 
ing to  certain  crops  grown  on  the  Experiment  Station  Farm  during 
1901: 


Crop. 

Yield  per 
acre. 

Gross  value 
per  acre. 

Cost  of  pro-! 

docing  and- 

marketing , 

per  acre.  | 

N'etv»lw 
per  acre. 

Wheat 

Poundt. 

2,150 

3,600 

12,300 

5.000 

27,000 

400 

1,736 

$22,55 
85.00 
225.00 
600.00 
140.00 
68.00 
18.00 

110.25 
84.50 
75.00 

150.00 
26.00 
48.00 

tll» 

Potatoes 

50- 5§ 

Tomatoes 

m* 

Strawberries 

3»» 

Melons 

1R« 

EgA-ptian  cotton 

2a» 

Corn 

K^ 

STAPLE  CB0P8. 


Alfalfa. — Probably  the  most  important  crop  in  Arizona  is  alfalfa. 
With  from  four  to  seven  cuttings  a  year  possible,  it  may  be  stated 
that  probably  in  no  considemble  district  witnin  the  IJnited  States  does 
this  plant  yield  more  abundantly. 

It  has  several  values  in  our  agriculture.  First,  as  hay,  there  k  a 
constant  market  at  good  prices  in  the  adjoining  mining  countrr. 
prices  for  baled  hay  ranging  fi-om  $7  to  $14  a  ton.  A  more  profitable 
disposal  for  alfalfa,  ordinarily,  is  as  a  stock  fattener.  It  is  so  employed 
in  feeding  hogs  and  cattle;  also  in  connection  with  a  thriving  dairv 
industry.  It  is  estimated  that  about  $1,500,000  worth  of  alfalfa  hav 
and  fat  cattle,  annually,  are  exfK)rted  from  Salt  River  Valley,  ^it" 
improved  methods  of  feeding  this  output  can  doubtless  be  greatly 
increased. 

With  birtter  now  being  shipped  into  Arizona  from  Eiinsas,  it  is  ako 
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evident  that  there  is  yet  room  for  the  growth  of  the  dairy  industry. 
There  are  at  present  three  creameries  and  cheese  factories  in  the 
Territory,  with  others  in  prospect. 

Another  very  important  use  of  alfalfa  is  as*  a  soil  renovator.  Our 
semiarid  desert  sous  are  commonly  dense,  and  deficient  in  humus  and 
nitrogen — circumstances  leading  to  a  condition  of  poor  tilth,  which 
often  makes  successful  culture  of  ordinary  crops  a  difficult  matter. 
Alfalfa,  however,  flourishes  in  these  soils,  and  in  so  doing  loosens  them 
to  considerable  depths  by  means  of  its  roots,  and  through  its  processes 
of  growth  and  decay  contributes  the  much-desired  humus  and  nitrogen 
to  the  soil.  In  this  way  alfalfa  serves  as  a  preparation  for  otner 
crops;  and  it  is  a  matter  of  common  observation  that  orchards,  wheat, 
sugar  beets,  and  other  crops  all  flourish  best  on  ground  which  ha& 
previously  been  in  alfalfa. 

BarUy. — From  early  times  barley  has  been  grown  in  Arizona  as  a 
hay  crop,  being  cut  an&  baled  for  this  purpose  before  maturity.  Four 
to  five  tons  of  hay  per  acre  is  a  fair  yield.  Certain  varieties  of  beard- 
less and  huUess  barley  recently  introduced  have  advantages  over  the 
ordinary  bearded.  The  yield  of  grain  per  acre  is  from  30  to  50 
bushels. 

Corn. — Although  small  ^  quick-growing  varieties  of  corn  have  long 
been  grown  by  Indians  and  Mexicans  m  the  Southwest,  it  is  only 
within  the  past  few  years  that  fine  crops  of  improved  varieties  have 
been  grown  by  American  farmers.  In  order  that  the  grain  may  prop- 
erly nil,  corn  must  be  planted  in  Julv,  late  enough  so  that  in  maturing 
it  may  just  escape  the  fall  frosts.  With  the  long  growing  seasons  it 
is  possible,  water  supply  permitting,  to  mature  a  crop  of  corn  after 
haivesting  a  crop  of  wneat  or  barlev. 

Wheiit. — Wheat  is  a  leading  staple,  both  as  grain  and  as  hay.  It  i& 
grown  as  a  winter  and  spring  crop,  maturing  usually  before  the  sum- 
mer shortage  of  water  occurs. 

The  chief  variety  grown  is  the  Sonora  wheat  of  this  region,  but 
certain  Australian  varieties  have  found  favor,  and  effort  is  being  made 
to  import  such  new  kinds  as  will  make  a  better  milling  combmation 
than  does  Sonora  wheat  alone.  At  present  much  wheat  is  imported 
from  California  by  the  large  flouring  mills  in  Phoenix,  Tempe,  Tucson, 
Solomonvllle,  Safford,  and  Thatcher. 

Oth^r  graiiu  and  fovagen, — Sorghum  has  become  one  of  our  most 
important  forage  crops,  not  only  because  of  its  use  for  stock-feeding- 
purposes,  but  because  it  thrives  on  land  containing  considerable  alkali. 
Grown  upon  such  lands,  the  alkali  is  partly  taken  up  and  removed 
with  the  crop,  to  this  extent  renovating  and  improving  the  soil  for 
other  crops.  The  clubhead  is  the  best  and  most  commonly  grown 
variety  in  this  region. 

Kaffir  corn  approaches  sorghum  in  yield  of  forage,  while  Egyptian 
com,  an  excellent  drought  resister,  has  proved  to  be  a  very  promising 
source  of  grain.  Cowpeas,  oats,  and  rye  may  be  grown  experimen- 
tally, but  are  of  minor  value  in  this  region. 

ROOT  CROPS. 

Many  of  the  imp)ortant  root  crops  thrive  in  Arizona.  The  common 
potato  grows  wild  at  higher  altitudes  within  the  Territory.  In 
northern  valleys  heavy  crops  are  grown  by  irrigation.     In  southern 
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Arizona  two  crops  may  be  grown,  the  principal  one  being  planted  in 
February  and  a  less  satisfactory  one  m  August.  Early  Rose,  Bur- 
pee's Extra  Early,  Early  Andes,  Bovee,  and  Triumph  all  do  well,  and 
from  4,000  to  5,0CM)  pounds  per  acre  is  an  ordinary  crop. 

Sweet  potatoes  ana  yams  produce  well  in  suitable  soil,  a  specimen  of 
the  latter  weighing  36f  pounds,  from  the  Upper  Gila,  being  on  record. 

Field  beets,  carrots,  parsnips,  peanuts,  radishes,  and  turnips  are  all 
grown  with  success. 


SUGAR  BEETS. 


During  the  past  five  years  the  Arizona  Experiment  Station  has 
devoted  much  time  to  tlie  investigation  of  sugar  beets,  demonstrating 
the  proper  methods  of  agriculture,  the  productiveness,  and  the  quality 
of  this  crop  in  the  Territory.  In  contmuation  of  this  work  the  East- 
ern Sugar  Compan}%  through  Mr.  John  Johnson,  has  cultivated  a 
number  of  plots  of  beets  in  Salt  River  Valley  during  the  spring  of 
1902,  ostensibly  with  the  intention  of  establishing  a  beet-sugar  factory. 
The  station  cooperated  by  analyzing  samples  for  the  company,  tie 
following  being  the  more  important  results  obtained: 


Plot. 

Variety. 

When 
planted. 

When 
har- 
vested. 

Sugar  in 
beets. 

Purity. 

rield 
per  acre. 

1 

2 

Kleinwanzlebener 

do 

do 

do 

do 

do 

do 

..  .  do 

Jan.  22 
...do.... 

June  19 
...do-... 

Percent 
15.3 
16.0 
15.9 
14.2 
17.6 
13.7 
16.3 
12,1 
18.6 
16.1 
16.6 
17.2 
17.3 
15.4 
16,5 
14.1 
15.3 
14.7 

Per  cent. 
74.6 
*1.3 
81.3 
83.4 
85.7 
77.8 
81.4 
76.7 
83.8 
83.5 
81.2 
82.2 
85.5 
85.3 
86.1 
75.9 
80.1 
81.2 

Tbn*. 
14.5 
14.6 

3 
4 
5 
6 
7 
8 

Jan.  28 
Jan.   14 
Jan.  28 
Jan.  25 
Jan.     9 
...do.... 

July    1 
June  30 
July    7 
June  23 
July    7 
...do 

20.2 
20.9 
16.7 
23.8 
29.0 
42.7 

9 

do 

Jan.  27 

-do    ... 

14.1 

10 

do 

Jan.  22  '  June  24 
Feb.    6  i  July    1 
Jan.  28     Julv  15 

12.1 

11 

do 

15.2 

12 

do 

17.2 

13 
14 
15 
16 

do 

do 

do 

do 

Feb.     8 
Feb.  13 
Mar.    3 
Mar.    6 
Feb.  22 
Feb.  14 

...do.... 
June  24 
July  22 
...do.... 
...do.... 
July    8 

23.8 
,     9.9 
•   15.8 

16.7 

17 

do 

23.5 

18 

do , 

21.2 

Averages 

15.7 
12.7 

81.7 
81.9 

19.5 

Average  of  17  samples  grown  in  vicinity  of  i 
Pima  and  SafTord.  Ari2..  1901 ! 

18.6 

These  figures  justify  the  statement,  previously  made,  that  a  satis- 
factory yield  of  beets  of  medium,  and  sometimes  excellent,  quality 
can  be  grown  in  southern  Arizona,  the  precautions  of  early  planting, 
suitable  soil,  and  careful  cultivation  and  irrigation  being  taken. 


VEGETABLES. 


Green  vegetables  in  unusual  variety  may  be  produced  if  proper 
attention  is  paid  to  the  planting  seasons.  As  mentioned  above,  there 
are  two  mila,  temperate  seasons  in  southern  Arizona — one  extending 
from  January  to  June,  the  other  from  September  well  into  November. 
Certain  of  tbe  more  (juickl}'  growing  vegetables,  therefore,  may  be 
made  to  produce  both  in  the  spring  and  fall,  this  double  season  being 
recognized  by  the  more  experienced  residents  of  this  section.  Aspar- 
agus, beans,  cabbage,  cauliflower,  celery,  table  corn,  cucumbers,  egg- 
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plant,  lettuce,  melons,  peas,  spinach,  scjjuashes,  tomatoes,  and  other 
varieties  of  vegetables  m  yearly  increasmg  number  are  successfully 
grown. 

FRUITS. 

In  northern  Arizona,  and  in  certain  of  the  higher  valleys  where  the 
climate  is  temperate  in  character,  apples,  cherries,  pears,  and  peaches 
of  excellent  quality  are  grown,  but  only  in  small  quantities,  smce  the 
irrigated  areas  are  small.  Apricots,  grapes,  and  raisins  are  shipped 
in  considerable  amount  from  Salt  River  Valley.  Oranges  and  lemons 
of  superior  auality  are  produced  in  Salt  River  Valley  and  near  Yuma. 
They  have  the  commercial  advantage  of  a  season  earlier  than  that  of 
southern  California,  while,  in  addition,  the  fruit  is  uncommonly  bright 
and  attractive  in  appearance.  This  is  due  to  the  fact  that  the  scale 
insects  perish  from  the  effects  of  the  dry,  hot  atmosphere,  leaving  the 
fruit  unmarred  by  their  presence.  Strawberries  in  skillful  hands 
are  a  very  profitable  crop  in  southern  Arizona,  the  entire  product 
being  marketed  in  the  Territory.  Figs  grow  luxuriently  in  southern 
Arizona,  but  require  a  constant  and  abundant  supply  of  water  in  order 
to  yield  well.  Almonds  have  been  grown  with  varying  success.  The 
great  drawback  to  their  culture  is  the  late  spring  frosts,  which  are  so 
Ukely  to  destroj'^  the  crop.     For  the  past  four  3^ears,  however,  the 

? rowers  have  in  most  instances  succeeded  in  warding  off  the  disastrous 
rosts  by  smudging  their  orchards  at  critical  times.  During  this  time 
heavy  crops  of  the  highest  market  value  have  been  secured,  especially 
in  the  vicinity  of  Mesa  City. 

Olives  are  a  promising  crop  in  southern  Arizona.  This  tree  requires 
comparatively  little  water,  and  the  scale,  which  is  so  abundant  upon 
the  tree  in  Calilornia,  is  not  found  upon  it  here.  Experts  state  that 
the  trees  grown  in  Arizona  are  unusually  bright  and  attractive  in 
appearance  and  their  fruit  of  good  quality'  The  product  of  the  olive 
tree,  also,  either  in  the  form  of  pickles  or  oil,  may  oe  held  for  the  best 
market,  and  is  of  small  weight  and  bulk  in  comparison  with  its  value, 
shipping  charges  being  thus  economized.  It  is  not  improbable  that 
this  fruit  has  a  growing  future  in  this  region,  since  the  demand  for 
olive  products  is  at  present  throughout  the  United  States  far  in 
excess  of  the  supply. 


THE  DATE  PALM. 


Experimental  work  with  the  date  palm  has  steadily  progressed  dur- 
ing the  year.  Although  large  groves  of  these  trees  are  found  here 
and  there  throughout  Sonora,  many  individuals  having  an  age  of  200 
years  or  more,  and  although  their  product  is  a  popular  article  of  food 
with  the  Mexicans  of  this  region,  no  systematic  attempt  has  before 
been  made  on  the  Western  Hemisphere  to  develop  the  full  value  of 
this  useful  tree. 

The  product  is  not  only  a  palatable  fruit,  now  mostly  used  as  a 
luxury,  but  is  an  excellent  food,  especially  suitable  for  hot  climates. 
As  a  food,  the  date  is  the  chief  dependence  of  men,  horses,  and  camels 
in  the  desert  regions  of  Africa  and  Arabia,  and  its  use  as  a  staple  in 
the  United  States  is  capable  of  indefinite  increase.  The  annual  importa- 
tion of  dates  into  the  United  States  now  amounts  to  about  1400,000  in 
value,  being  an  incentive  to  the  establishment  of  a  new  industry  which, 
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for  climatic  reasons,  can  only  be  developed  in  the  hot,  irrigated  valleys 
of  the  semiarid  Southwest. 

The  experimental  date  orchard,  3  miles  south  of  Tempe,  has  pros- 
pered during  the  year,  two  large  shipments  from  Egypt,  Arabia,  and 
feeluchistan  naving  been  received  and  planted.  Eleven  acres  of  palms 
are  now  in  the  ground,  comprising  85  imported  varieties  and  about  600 
trees. 

The  large  shipment  brought  from  Algiers  in  Jul}-,  1900,  has  done 
surprisingly  well  in  the  new  orchard,  anaat  the  present  time  (August, 
1902)  no  less  than  seventeen  of  the  transplants  are  bearing  small 
bunches  of  fruit.  It  will  be  several  years  before  the  best  varieties  for 
this  country  may  be  finally  determined,  but  there  is  little  doubt  that 
in  time  this  experimental  work  will  result  in  the  establishment  of  a 
new  agricultural  resource  in  the  Southwest. 

MISCELLANEOUS   PRODUCTS. 

Bees  produce  an  abundance  of  excellent  honey  in  this  region, 
depending  in  part  upon  alfalfa  and  in  part  upon  the  inflorescence  of 
the  mesquite,  various  acacias,  and  other  wild  vegetation.  The  Salt 
River  and  Gila  valleys  are  stated  to  have  produced  $80,000  worth  of 
honey  in  the  season  of  1899,  largely  shipped  in  carload  lots  to  Eastern 
points. 

Tobacco  may  be  grown  under  irrigation,  but  its  culture  has  not  as 
yet  received  expert  attention.  Much  of  the  native  product  is  worked 
up  by  local  manufacturers,  chiefly  for  the  Mexican  trade. 

Experimental  work  with  Egyptian  cotton,  a  valuable  Old  World 
long-staple  variety,  indicates  that  it  produces  excellent  fiber  here,  but 
its  commercial  success  is  yet  to  be  demonstrated. 

In  general,  it  may  be  stated  that  the  combination  of  temperate  and 
subtropical  characters  in  the  climate  of  this  region,  together  with  the 
intensive  methods  consequent  upon  irrigation,  have  combined  to  make 
possible  an  exti-aordinary  variety  of  agricultural  productions,  for  which 
there  exists  a  ready  market  in  the  surrounding  mining  districts. 
These  facts,  when  coupled  with  the  experience  necessary  for  success  in 
a  new  region,  combine  to  afford  better  than  average  returns  to  the 
Arizona  farmer. 

THE  AGRICULTURAL   EXPERIMENT  STATION'. 

I|i  a  new  country,  rapidly  filling  up  with  settlers  from  regions  of  a 
different  agricultural  character,  an  agricultural  experiment  station  may 
make  itself  useful  to  an  unusual  degree.  The  problems  presented  to 
the  newly  arrived  Soutliwestern  irrigator  are  largely  foreign  to  his 
experience  and  difficult  of  solution.  Reliable  information,  tSerefore, 
relating  to  soils,  irrigating  waters,  crops,  live  stock,  methods  of  farm- 
ing, etc.,  are  demanded  and  appreciated  by  our  farmers. 

The  Arizona  station  is  so  organized  and  its  work  so  distributed  as 
to  render  all  possible  service  to  the  various  phases  of  agriculture  in  the 
Territory.  The  administrative  office  and  the  scientific  laboratories 
are  located  in  the  university  main  building  at  Tucson.  The  range 
reserve  for  the  study  of  grazing  conditions  is  suitably  situated  6  miles 
southeast  of  the  offices.  The  station  farm,  where  agricultural,  horti- 
cultural, and  stock-feeding  work  is  carried  on,  is  situated  near  Phoenix, 
in  the  midst  of  the  largest  farming  district  in  the  Territory.    The  date 
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orchard  is  3  miles  south  of  Tempe,  Ariz.,  in  an  alkaline  district  for 
which  it  is  desired  to  demonstrate  a  profitable  bi^anch  of  horticulture. 
The  available  publications  of  the  station  touch  upon  a  wide  variety 
of  farming  topics,  and  may  be  had  upon  request  from  the  experiment 
station,  Tucson,  Ariz. 

PUBLIC   BUILDINGS. 

During  the  j'ear  the  Reform  School  for  Juvenile  Offenders,  located 
at  Benson,  has  been  added  to  the  public  buildings  of  Arizona.  The 
cast  of  this  building  is  but  )?28,60(),  and  for  that  amount  of  money  one 
of  the  most  substantial  and  imposing  structures  to  be  found  in  the 
Territory  has  been  built.  Additions  to  the  building  as  it  now  stands 
will  be  made  during  the  present  year,  embracing  mainly  improvements 
about  the  building.  The  reform  school  is  l2^i)  feet  in  length  and  54 
feet  6  inches  in  depth,  being  two  stories  in  height,  with  a  basement 
50  by  35  feet  under  each  of  the  two  wings  of  the  building.  White 
tufa  stone  is  used  throughout  the  building,  and  the  inside  facing  is  of 
brick.  A  complete  description  of  the  building  is  presented  in  this 
report  under  the  head  of  "Reform  school  for  juvenile  offenders." 

The  public  buildings  of  Arizona  are  the  capitol,  located  at  Phoenix; 
the  University  of  Arizona,  at  Tucson;  the  Territorial  prison,  at  Yuma; 
the  asylum  for  the  insane,  at  Phoenix;  the  Northern  Arizona  Normal 
School,  at  Flagstaff;  and  the  Tempe  Normal  lir'chool,  at  Tempe;  and 
the  reform  school  for  juvenile  offenders,  at  Benson. 

The  capitol  building,  constructed  at  a  cost  of  about  $130,000,  is  one 
of  the  finest  public  buildings  possessed  by  any  Territory,  and  would 
be  a  credit  to  many  wealthy  States.  The  building  is  184  by  84  feet, 
and  four  stories  in  height.  Accommodations  are  provided  in  the 
building  for  the  various  Territorial  officials,  the  legislature,  and  the 
survej'or-general.  The  capitol  grounds  are  extensive,  comprising  10 
acres,  the  capitol  building  commanding  a  central  location  and  facing 
the  main  street  of  the  city  of  Phoenix,  which  leads  to  the  capitol 
grounds.  The  grounds  are  well  cared  for,  and  contain  numbers  of 
deciduous  trees,  palms,  roses,  shrubs,  and  cactuses. 

The  rotunda  of  the  capitol  is  44  feet  in  diameter  and  extends,  from 
the  ground  floor  through  all  the  stories  of  the  building  to  a  height  of 
78  feet,  being  surmounted  by  a  dome  which  is  crowned  by  a  statue  of 
Liberty  16  feet  in  height.  The  dimensions  of  the  halls  provided  for 
the  legislative  bodies  are  38  by  36  feet,  and  special  attention  has  been 

fiven  to  the  acoustic  properties  of  these  halls  and  to  their  ventilation, 
be  gallery  space  in  each  hall  has  a  seating  capacity  of  between  200 
and  300,  and  in  the  surrounding  halls  are  the  committee  and  other 
rooms  required  for  the  accommodation  of  the  assembly.  Spacious 
offices  are  also  provided  for  the  governor  and  other  Territorial  officers. 
The  Territorial  prison  buildings  are  inclosed  with  a  wall,  the  front 
and  rear  lengths  of  which  are  29()  feet,  the  sides  being  321  feet  long. 
This  does  not  include  the  woman's  department  at  the  southwest  cor- 
ner, which  is  about  30  by  30  feet.  The  walls  are  20  feet  high,  8  feet 
thick  at  the  bottom  and  5  feet  at  the  top,  which  is  surmounted  by  a 
cement  cap  and  coping.  Inside  of  the  walls  is  the  cell  house,  134  feet 
long  by  65  feet,  built  of  rock  and  iron.  A  building  of  adobe,  167  feet 
long  by  34  feet  in  width,  contains  the  engine  room,  boiler  room,  tailor 
and  shoe  shops,  laundry  and  bath  house,  and  library;  and  the  kitchen 
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and  dining-room  building  is  also  of  adobe,  110  by  21  feet.  The  dining 
room  is  75  feet  long  and  18  feet  wide  inside.  Outside  the  walls  are 
the  office  of  the  superintendent — the  same  building,  one  story  in  height 
and  38  by  38  feet  in  size,  being  also  used  as  a  storehouse — and  a  two- 
storv  building  for  the  sleeping  accommodations  of  the  guards. 

Tbe  insane  asylum  consists  of  a  main  central  building  of  brick,  two 
wings  of  two  stories,  and  basements.  The  main  builaing  is  10l»  feet 
long  and  50  feet  wide.  A  hail  of  12  feet  in  width  runs  the  entire  length 
of  tne  building.  On  each  side  of  the  central  structure  there  is  a  wiDg 
100  feet  long  and  40  feet  in  width,  separated  from  the  main  building 
by  a  vestibule  16  feet  wide.  The  outbuildings  consist  of  a  general  din- 
ing room,  100  feet  by  40  feet,  with  two  wings  each  16  by  20  feet  A 
building  containing  the  engines,  boilers,  dynamos,  and  pumping  plant, 
and  the  stables,  carpenter  shop,  blacksmith  and  paint  shops  comprise 
the  other  buildings  of  importance.  The  ornamental  grounds  in  front  of 
the  asylum  contain  4  acres,  tastefully  stocked  with  trees,  semitropical 
flowers,  plants,  and  palms.  The  asj'lum  is  situated  2  miles  ea^t  oi  the 
business  section  of  Phoenix. 

The  normal-school  building  at  Tempe  is  a  commodious  structure  13^ 
feet  long,  8o  feet  wide,  and  mree  stories  high.  The  lower  story  is  of 
brown  sandstone,  and  the  other  two  of  pressed  brick  with  sanHstoue 
trimmings.  This  edifice  is  beautiful  in  architectural  design,  convenient 
in  arrangement,  and  substantial  in  construction.  All  things  considered, 
the  builaing  is  excellently  equipped  for  the  purposes  of  normal-school 
work. 

The  Northern  Arizona  Normal  School  is  located  at  Flagstaff,  in  Coco- 
nino County,  and  is  an  important  addition  to  the  educational  system  of 
the  Territor}\  The  building  is  of  stone,  commodious,  and  convenient 
in  its  appointments.  It  is  the  finest  public  building  in  Arizona  so  far 
constructed,  except  the  capitol. 

A  description  of  the  university  will  be  found  under  the  head  of 
"Education." 

LABOR  SUPPLY. 

The  labor  supply  in  Arizona  is  almost  always  equal  to  the  demand, 
although  when  extensive  railway  building  is  begun  labor  is  frequently 
imported  from  adjoining  States  and  Territories  and  from  Mexico. 
Skilled  labor  employed  in  the  mines  is  easily  secured,  owing  to  the 
constantly  diminishing  and  increasing  opei*ations  in  the  various  min- 
ing regions,  miners  finding  employment  readily  at  new  camps  when 
they  are  thrown  out  of  employment  by  the  diminishing  of  the  forces 
where  they  have  been  employed.  Extensive  railway  building  during 
the  year  has  drawn  large  numbers  of  laborers  to  Cochise  County  from 
Texas  and  Mexico. 

Labor  is  organized  in  most  all  of  its  branches,  and  during  the  year 
a  Territorial  organization,  embodying  all  of  the  labor  organizations, 
has  been  perfected. 

The  trades  are  represented  by  intelligent,  skilled,  and  industrious 
men,  and  there  have  been  but  few  instances  in  the  history  of  Arizona 
where  trouble  has  arisen  between  employer  and  employee. 

Good  wages  are  paid  in  all  branches  of  trade,  andf  contentment  and 
peace  prevail  among  laborers  and  employers. 
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THE  PRESS. 

The  newspapers  and  other  publications  in  Arizona  are  of  a  high 
class,  conducted  upon  broad  and  liberal  ideas  for  the  betterment  of  tne 
Tenitory  and  the  communities  in  which  they  are  published.  The 
expression  of  opinions  upon  all  matters  of  national,  Territorial,  and 
local  importance  is  intelligent  and  forceful,  and  the  influence  of  the 
press  is  recognized  in  the  upbuilding  of  communities,  the  strengthen- 
ing of  public  opinion  upon  all  questions  of  material  interest,  and  in 
the  moral  and  social  advancement  of  the  people. 

The  various  daily  and  weekly  publications  in  the  Territory  are  given 
as  follows:  The  Arizona  Star,  Tucson  (d.);  The  Tucson  Citizen,  Tuc- 
son (d.);  The  Tucson  Post,  Tucson  (w.);  Alianza,  Tucson  (w.);  El 
Fronterizo,  Tucson  (w.);  The  Arizona  Silver  Belt,  Globe  (w.);  The 
Globe  Times,  Globe  (w.):  The  Pima  Paragon,  Pima  (w.);  The  Saflford 
Guardian,  Safford  (w.);  Solomonville  Bulletin,  Solomonville  (w.);  Clif- 
ton Era,  Clifton  (w.);  Morenci  Standard,  Morenci  (w.);  The  Oasis, 
Xogales  (w.);  The  Border  Vidette,  Nogales  (w.);  Tombstone  Prospec- 
tor, Tombstone  (d.);  Bisbee  Review,  Sisbee  (d.);  Bisbee  Miner,  Bis- 
bee  (d.);  Douglas  Dispatch,  Douglas  (w.);  Douglas  International, 
Douglas  (w.);  The  University,  Tucson  and  New  York  (m.);  University 
Monthly,  Tucson  (m.);  Native  American,  Phoenix  (w.);  Holbrook 
Argus,  Holbrook(w.);  WinslowMail,  Winslow(w.);  St.  Johns  Herald, 
St.  Johns  (w.);  Snips,  St.  Johns  (w.);  Coconino  Sun,  Flagstaff  (w.); 
Williams  News,  Williams  (w.);  Mohave  Miner,  Kingman  (w.);  Our 
Mineral  Wealth,  Kingman  (w.);  The  Arizona  Arrow,  Chloriae  (w.h 
Prescott  Courier,  Prescott  (d.);  Arizona  Journal-Miner,  Prescott  (d.); 
The  Prospect,  Prescott (w.);  Jerome  Mining  News,  Jerome  (w.);  Jerome 
Reporter,  Jerome  (w.);  Wickenburg  News-Herald,  Wickenburg  (w.); 
The  Arizona  Republican,  Phoenix  (d.);  The  Arizona  Democrat,  Phoe- 
nix (d.^;  The  Arizona  Gazette,  Phoenix  (d.);  The  Phoenix  Enterprise, 
Phoenix  (d.);  Southwestern  Stockman,  Tucson  (w.);  Saturday  Review, 
Phoenix  (w).;  The  Arizona  and  New  Mexico  Workman,  Phoenix  (m.); 
El  Mensajero,  Phoenix  (w.);  Tempe  News,  Tempe  (d.);  Mesa  Free 
Press,  Mesa  (w.);  Yuma  Sun,  Yuma  (w.);  The  Arizona  Sentinel, 
Yuma  (w.);  The  Florence  Blade,  Florence  (w^);  Range  News,  Will- 
cox,  (w.);  Press,  Benson  (w.). 

STATEHOOD. 

Arizona  has  passed  through  all  of  the  various  stages  of  Territorial 
growth,  and  to-day  the  magnificent  development  of  its  resources 
places  the  Territory  so  far  advanced  that  to  longer  denv  the  star  of 
Arizona  a  place  upon  the  flag  of  our  country  is  regarded  here  and 
abroad  as  an  injustice  to  the  people  who  have  so  faithfully  borne  the 
burden  of  a  Territorial  foi-m  of  government  for  a  period  of  thirty- 
eight  years.  The  preparation  in  all  that  is  required  of  a  Territory — 
in  population,  in  developed  resources,  in  productiveness,  in  advanced 
social  conditions,  and  in  patriotism  and  loyalty  to  the  country  and 
humanity,  has  reached  the  highest  aim  of  a  great  commonwealth. 

During  the  past  year  the  issue  of  statehood  has  been  uppermost  in 
the  minds  of  the  people  of  this  Territory.  The  subject  has  been 
thoroughly  studied  and  discussed  by  the  citizens  of  every  county 
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within  the  borders  of  Arizona,  and  from  every  quarter  comes  a  most 
urgent  appeal  for  the  realization  during  the  coming  session  of  Con- 

fress  of  a  desire  which  is  strong  in  the  breast  of  every  citizen  of  the 
erritory,  the  privilege  of  full  and  complete  sovereignty. 

In  the  city  of  Phoenix,  on  October  26, 1901,  thei^e  wa«  held  a  Terri- 
torial statenood  convention,  which  was  attended  by  delegations  of 
citizens  from  every  county  in  the  Territory.  The  interest  in  the  state- 
hood movement  had  reached  a  high  point,  and  a  demand  for  a  public 
expression  of  the  desires  of  the  people  culminated  in  the  great  gath- 
enng  at  Phoenix.  Leading  citizens  of  Arizona  participated  in  the 
deliberations  of  this  convention,  wise  counsel  was  held,  and  able 
argument  presented  which  brought  forth  substantial  facts  to  show 
that  Arizona  was  being  denied  a  place  in  the  sisterhood  of  States 
which  justly  belonged  to  her  and  which  all  of  the  advanced  conditions 
of  her  development  demanded  and  upon  which  the  greatest  achieve- 
ments of  her  future  depended. 

This  convention  sent  a  dele^tion  of  substantial  citizens  to  Wash- 
ington to  give  personal  attention  to  the  interests  of  Arizona  in  her 
demand  for  statehood.  The  committee  worked  diligently,  usin^  every 
honorable  means  to  forward  the  claims  of  the  Territory ,  spreading  the 
knowledge  of  its  resources  among  Senators  and  Congressmen,  pre- 
senting facts  which  convinced,  and  never  once  failing  in  an  earnest 
appeal  for  early  and  decisive  action.  The  Board  of  Trade  of  Phoenix 
sent  a  representative  citizen  to  Washington  to  assist  this  committee, 
and  altogether  the  subject  of  statehood  was  brought  to  the  attention 
of  Congress,  and  an  enabling  act  admitting  Arizona,  Oklahoma,  and 
New  iVlexico  was  passed  by  that  body.  The  action  of  the  Senate  upon 
the  bill  was  withheld  until  the  December  session,  when  the  bill  will 
come  up  for  consideration  and  final  action. 

The  resolutions  passed  by  the  Territorial  statehood  convention  are 
presented  herewith,  to  show  the  argument  which  Arizona  makes  for 
admission  as  a  State: 

ResOlvedf  That  we,  the  people  of  Arizona  in  convention  assembled,  hereby  declare 
that  we  are  justly  entitlea  to  be  freed  from  a  Territorial  form  of  covemment;  that 
such  a  j?ovemment  is  fitted  only  for  a  sparsely  settled  and  turbulent  frontier,  and 
that  whenever  any  section  of  country  becomes  reasonably  developed  by  a  suflScient 
number  of  people,  wealth,  and  intelligence,  such  countn^  should  then  be  erected  into 
a  sovereign  State  and  the  people  thereof  clothed  with  full  powers  of  self-government 
It  has  been  the  unvarying  custom  of  the  people  of  the  United  States,  tnro^h  Con- 
gress and  the  Executive  Departments,  to  admit  to  the  union  of  States  every  Territory 
which  possessed  sufl&cient  population,  wealth,  and  the  abihty  to  govern  itself. 

We  also  declare  that  the  Territory  of  Arizona  has  been  under  a  Territorial  form  of 
government  for  a  period  of  thirty  Height  years;  that  for  the  past  ten  years  she  has 
had  a  larger  population  and  greater  wealth  than  the  average  of  all  the  States  of  the 
Union  at  the  time  of  their  fuimission  since  the  original  thirteen  States  established 
the  Government. 

The  Territory  of  Arizona,  in  point  of  climate,  soil,  and  mineral  resources,  is  without 
a  peer.  No  other  equal  area  west  of  the  Mississippi  River  has  more  natural  re^urces. 
Her  soil  produces  the  oranges  and  limes  of  Italy,  the  dates  of  I^pt,  the  grapes  of 
France,  tne  cereals  of  the  ^orth,  and  the  cattle  and  sheep  of  the  Central  States;  her 
mineral  wealth  is  unmeasured;  her  mines  of  copper  alone  are  producing  bullion  of 
the  value  of  $35,000,000  annually. 

We  declare  that  Arizona  is  justly  entitled  to  admission  as  a  State:  First,  because 
she  has  the  requisite  number  of  people;  second,  because  she  has  more  than  the  requi- 
site amount  of  wealth;  third,  because  she  has  the  ability  and  desire  for  self-govern- 
ment; fourth,  because  her  people  have  shown  themselves  to  be  first  in  patriotism 
and  loyalty  to  the  Union  in  time  of  peril ;  and  finally,  the  admission  of  Arizona  to 
statehood  will,  in  addition  to  our  already  acquired  population  and  wealth,  cause  a 
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rapid  increase  in  development  through  the  confidence  inspired  by  the  knowledge  of 
stability  under  State  law. 

Resolved  further^  That  confidently  relying  upon  the  sense  of  justice  and  liberality 
existing  in  both  branches  of  Congress,  we  do  most  earnestly  and  respectfully  entreat 
and  petition  the  United  States  Congress  to  pass  an  act  enabling  Arizona  to  take  her 
proper  place  in  the  sisterhood  of  States. 

J.  M.  Ford, 
Chairman  of  Committee  on  Resolutions. 

REC03rMENDATI0NS. 

1.  That  Arizona's  claims  to  statehood  be  given  clue  consideration,  and 
that  such  aid  as  lies  within  the  power  of  the  Interior  Department  be 
extended  to  secure  the  passage  of  the  enabling  act  now  before  the 
Congress  of  the  Unitea  States  for  the  admission  of  Arizona,  New 
Mexico,  and  Oklahoma  to  the  sisterhood  of  States. 

2.  That  under  the  Newlands-Hansbrough  Act  the  claims  of  Arizona 
for  Government  aid  in  irrigation  be  fairly  and  carefully  considered 
and  the  same  extended,  to  the  end  that  within  the  limits  of  this  Terri- 
tory there  shall  be  inaugurated  the  first  of  those  great  systems  eventu- 
ally to  come  from  the  application  of  this  law. 

3.  That  the  salary  of  the  governor  of  Arizona  be  increased  to  a  sum 
commensurate  with  the  duties  required  of  him,  or  at  least  that  the  sum 
allowed  by  law  as  his  salary  shall  be  appropriated  hy  the  Congress. 

4.  That  the  Indian  school  facilities  in  Arizona  be  increased,  in  order 
to  more  quickly  prepare  the  younger  generation  to  become  self- 
supporting. 

5.  That  the  appropriation  for  the  National  Guard  of  Arizona  be 
inci'eased. 

6.  That  the  appropriation  for  the  contingent  expense  of  the  gov- 
emoi*'s  oflSce  be  increased  suflBciently  to  provide  additional  clerical 
force. 

7.  That  upon  the  admission  of  Arizona  to  statehood  there  be  set 
apart,  for  the  establishment  and  maintenance  of  a  hospital  for  the  aged 
and  infirm  miners,  150,000  acres  of  land  from  the  public  domaini* 

8.  That  an  appropriation  be  made  for  the  improvement  of  the  Colo- 
rado River,  and  the  construction  of  a  levee  from  the  town  of  Yuma  to 
the  Mexican  line,  to  prevent  the  overflow  of  cultivated  land  by  the 
annual  freshets. 

9.  That  appropriations  be  made  for  the  purchase  of  sites  and  the 
erection  of  public  buildings  in  cities  in  this  Territory  when  the  same 
can  be  shown  to  be  of  ultimate  benefit  to  the  General  Government. 

10.  That  appropriate  measures  be  taken  by  the  Interior  Department 
looking  to  the  rejuvenation  of  the  depleted  forest  area  in  this  Terri- 
tory, and  that  a  system  of  tree  and  tree-seed  planting  be  inaugurated 
by  the  Division  of  Forestry. 

Very  respectfully,  your  obedient  servant, 

Alexanbek  O.  Brodie, 

Governor  of  Arizona, 
Hon.  E.  A.  HrrcHCocK, 

Secretary  of  the  Interior^ 

Washington^  D,  C, 
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APPENDIX. 


In  order  to  present  accurate  information  in  regard  to  the  progress 
made  in  the  different  counties  of  Arizona  during  the  fiscal  year  ended 
June  30,  1902,  I  have  the  honor  to  submit  herewith  statements  under 
the  heads  of  the  various  counties,  which  will  show  the  population, 
financial  condition,  and  industrial  advancement.  The  reports  have 
been  prepared  in  the  main  by  the  clerks  of  the  boards  of  supervisors 
of  the  respective  counties,  and  are  exhaustive  and  complete. 

APACHE  CX)UNTY. 

Ponulaflon, — The  population  of  Apache  County  is  rapidly  increas- 
ing, but  during  the  pJist  year  the  growth  has  been  more  rapid,  the 
increase  being  estimated  at  1,000,  which  gives  the  county  a  population 
to-day  of  nearly  10,000.  The  increase  is  due,  in  the  main,  to  the  set- 
tlement of  agricultural  lands  within  the  county,  as  is  shown  from  the 
statement  following,  under  the  head  of  '*  Settlement  of  lands.'' 

Taxahle  jyroperty — The  taxable  property  of  Apache  County,  with  the 
increased  valuation  added  by  the  board  of  equalization,  is  $870,747.57. 

Financial  condition, — ^Apache  County  is  among  the  first  counties  of 
Arizona  in  wealth.  There  are  no  countv  warrant*?  outstanding,  and 
the  county  may  be  said  to  be  on  a  strictly  cash  basis.  The  financial 
condition  is  summed  up  as  follows: 

LIABILITIES. 

7  per  cent  bonds  outstanding,  due  in  1907 $10, 000. 00 

Territorial  5  per  cent  funding  bonds 43, 439. 86 

Total  debt 53,439.86 

RESOURCES. 

Cash  in  treasury  July  1,  1902 ?10,000.00 

Court-house  and  grounds,  St.  Johns 5,000.00 

Safes  and  furniture 4, 000. 00 

Jail  building,  St.  Johns 10,000.00 

Steel  cells  and  furniture 4,000.00 

Bridges  and  other  property 2,000.00 

Total  resources 35,000.00 

SittleinenUofland^. — Wonderful  improvement  has  taken  place  in 
this  county  during  the  past  twelve  months.  From  an  accurate  and 
reliable  source  I  learn  that  5,000  acres  of  land  have  been  reclaimed 
during  the  period  above  stated.  All  of  these  acres  are  not  under  cul- 
tivation, but  every  one  of  them  is  susceptible  of  cultivation,  as  the 
estimate  is  based  on  reservoir  capacitv,  and  the  reservoirs  are  already 
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completed.  Apache  County  should  well  feel  proud  of  the  progress 
thus  exhibited  by  her  citizens. 

Dtveloptntnt  <{f  i cater, — There  are  now  completed  in  the  county  ten 
large  reservoirs,  which,  when  full,  will  contain  sufficient  water  to  irri- 
gate 100,000  acres  of  land.  The  largest  one  in  the  county  is  situated 
about  seven  miles  south  of  St.  Johns,  on  and  across  the  Little  Colo- 
rado River,  which  is  owned  and  controlled  hj  the  St.  Johns  Irrigation 
Company,  a  corporation  composed  of  residents  of  St.  Johns  and 
vicinity.  This  reservoir,  when  full,  will  contain  sufficient  water  to 
irrigate  25,000  acres.  All  in  all,  this  county  is  rapidly  forging  ahead. 
The  people  realize  the  value  of  the  natural  resources  so  abundantly 
sprea!d  around  them  and  are  utilizing  them.  Ere  many  years  unde- 
veloped land  will  be  as  scarce  in  Apache  County  as  it  is  in  Kansas. 

Irrigation, — ^The  prime  necessity  within  Apache  County  for  the  past 
decade — a  necessity  being  yearly  more  urgent — lies  in  tlie  inadequacy 
of  the  water  supply  for  irrio^ation,  as  compared  with  the  number  of 
fertile  acres  lying  unirrigated  and  unproductive.  The  remedy  lies  in 
water  storage,  and,  as  stated  under  the  head  of  '*  development  of 
water,''  Apache  County  is  well  equipped  with  reservoirs  to  impound 
all  the  flood  waters  of  the  Little  Colorado,  but  owing  to  the  succession 
of  droughts  they  have  been  unable  to  fill  the  reservoirs  now  con- 
structed, which  could  bring  under  cultivation  at  least  100,000  acres  of 
as  productive  land  as  can  be  found  anywhere  in  the  world. 

All  that  is  required  is  sufficient  snowfall  in  winter  and  rains  in 
summer  to  insure  success,  as  all  of  the  flood  waters  of  the  Little  Colo- 
rado River  can  be  impounded  in  the  reservoirs  now  constructed. 

A  corporation  has  been  organized  in  St.  Johns  for  the  purpose  of 
sinking  for  artesian  water  and  also  to  sink  wells  for  stock  purposes. 
The  required  machinery  will  soon  be  on  the  grounds.  By  this  method 
thousands  of  acres  of  good  grazing  land  will  be  made  available  for  the 
pasturing  of  stock.     . 

Railroad  hulldlncf, — A  preliminary  survey  has  been  made  for  a  rail- 
road from  Durango,  Colo.,  to  Clifton,  Ariz.;  the  line  will  be  about 
350  miles  long.  This  line,  when  completed,  will  be  of  great  benefit  to 
the  people  of  Apache  County,  as  it  will  mean  cheaper  rates  for  all 
commodities  that  the  people  have  to  import.  Work  on  this  road  will 
be  coaimenced  some  time  during  the  fall  and  pushed  to  completion  as 
soon  as  possible. 

Stock  raiihuj, — This  is  the  chief  industry  in  the  county.  The  fol- 
lowing is  a  list  of  stock  and  valuation:  3,000  horses,  value  $40,000; 
4,000  cattle,  value  $60,000;  100,000  sheep,  value  $200,000. 

Cattle,  sheep,  and  horses  are  of  the  improved  breed,  and  progress 
is  continually  made  in  this  direction. 

The  development  of  the  artesian  water  supply  and  the  erection  of 
fifurface  wells  and  windmills,  the  condition  for  which  seems  most 
favorable,  will  render  the  whole  extent  of  the  grazing  land  in  this 
county  available. 

Sheep  ranching,  on  the  whole,  since  the  election  of  President 
McKintey  and  the  passage  of  the  ^'Dingley  bill,"  has  been  more  satis- 
factoiT  than  that  of  cattle.  Many  ow  ners  have  sold  their  cattle  and 
reinvested  in  sheep.  In  addition  to  its  having  been  more  profitable, 
the  nature  of  the  business  is  felt  to  be  more  secure,  from  the  fact  that 
the  herder  being  always  kept  with  the  flock,  counting  them  every 
morning  as  they  go  from  the  field,  there  is  practically  no  loss  from 
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straying  and  none  from  theft,  and  losses  from  drought  and  over- 
stocking are  avoided.  No  portion  of  the  United  States  surpa^^es 
Ai>aohe  County  as  a  sheep  raising  counti-v.  The  conditions  of  feed 
and  climate  are  exactly  suited  to  their  highest  development. 

Ju)ns'f.s, — The  White  Mountains  are  covered  with  a  heavy  growth 
of  tali,  stately  pines,  varying  in  diameter  from  saplings  to  4  feet. 
Very  little  timber  has  l>een  cut  from  these  forests,  and  that  only  for 
near-by  use.  In  timber  alone  this  countv  is  worth  many  millions  of 
dollars,  all  idle,  awaiting  the  advent  of  capital. 

l^h(lrvtJo2)e(l  rf^Houvee-s. — Coal  has  been  found  in  abundance,  but  it 
has  not  been  sufficiently  prospected  to  determine  the  extent  and 
c|uality.  Among  enterprises  that  could  be  engaged  in  and  made  prof- 
itable I  would  mention  woolen  mills,  tanneries,  and  the  production  of 
lime  and  cement.  The  county  has  every  facility  for  carrying"  on  the 
above  and  insures  in  the  investment  a  profitable  business. 

The  above  report  of  the  condition  of  Apache  County  was  submitted 
by  Mr.  Monico  Garcia,  clerk  of  the  board  of  supervisoi*s  of  that 
county. 

CXX^ONINO  COUNTY. 

/^/>/>///.r/^/VA?/.— Reports  from  Coconino  County  do  not  indicate  that 
there  has  l)een  an  increase  in  the  population  during  the  ^ast  year, 
owing  to  the  fact  that  many  stockmen  and  others  have  left  tae  county 
and  tTiere  is  scarcely  any  land  upon  which  settlement  can  be  made,  all 
available  lands  being  held  in  reserve  b}'  the  Government. 

Irrt(/(if!o)i, — There  is  but  little  inigation  carried  on  in  this  county, 
owing  to  the  scarcity  of  water.  No  extensive  development  of  water 
has  been  attempted.  There  are  at  the  present  time  no  more  than  1.3 
ranches  in  (^oconino  County. 

At  Lees  Ferry  water  is  obtained  from  springs  in  the  Parish  Canyon. 
The  supi)]y  is  more  than  sufficient  for  the  small  area  under  cultivation, 
and  the  crops  irrigated  are  alfalfa,  grapes,  apples,  and  peaches.  At 
Tuba  water  is  supplied  from  Moen  Copie  wash.  There  is  a  slight 
scarcity  in  July  that  could  l)e  prevented  b}'  small  reservoii-s  alongr  the 
lino  of  ditch.  The  Indians  at  Supai  obtain  water  from  Catai-act  River, 
which  comes  out  of  the  ground  in  torrents  at  the  head  of  their  camp. 
The  flow  is  so  great  that  the  amount  used  for  irrigation  is  hardly 
noticeable.  Evidences  abound  showing  that  the  Indians  pnictic»ed 
irrigation  hundreds  of  yeai*s  ago.  The  Fredonia  ditch  receives  its 
waters  from  Kanab  Creek.  Owing  to  the  great  width  and  sand v  nature 
of  the  creek  bed,  the  flow  is  very  irregular.  The  winds  drive  the  shift- 
ing sands  across  the  stream,  causing  the  water  to  spread  over  a  large 
area,  where  it  soon  evapomtes. 

SfiH'l'  nfffinK/. — This  industry  has  suffered  considerable  owing  to 
restrictions  of  forest-reserve  acts  and  lack  of  snow  and  I'ain.  Sheep 
raising  is  profitably  carried  on  in  the  county  and  great  quantities  of 
wool  pi'oduced  each  year. 

Lffmhrr, — The  lum])er  industry  is  prominent  in  Coconino  Count}', 
large  luni})er  mills  !)eing  located  at  Flagstaff  and  Williams.  An  unlim- 
ited supply  of  timber  is  secured  from  the  forests  of  the  county.  A 
st4itement  of  the  lumber  industrv  may  be  found  under  the  subject  of 
forests  and  lumber  in  this  report. 

Arc<t, — Coconino  is  the  largest  county  in  the  Territory  and  includes 
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within  its  boundaries  parts  of  the  Moqui,  Navaho,  Hualpai,  and  all  the 
Supai  Indian  reservations,  the  last  named  being  situated  in  the  Grand 
Canyon  Reserve.  The  greatest  length  of  the  county  is  185  miles,  its 
g^reatest  width  140  miles,  and  its  area  is  nearly  19,322  square  miles, 
being  larger  than  the  combined  areas  of  Vermont,  Massachusetts,  and 
Delaware.  It  is  on  the  great  Colorado  plateau  and  the  greatest  portion 
has  an  elevation  of  nearly  7,000  feet.  Across  the  northern  part  the 
county  is  traversed  by  the  Colorado  and  its  tributary,  the  Little  Colo- 
rado. These  rivers  have  cut  steep  walled  can^'ons  thousands  of  feet  in 
depth,  abounding  in  wildly  picturesque  sceneiy  and  wonderful  gorges. 
Though  carrying  a  large  volume  the  rivers  are  useless  for  irrigation, 
as  the  waters  are  hundreds  or  even  thousands  of  feet  below  the  surface 
of  the  arable  land.  Owing  to  this  lack  of  an  available  water  supply, 
the  area  irrigated  is  small  and  is  confined  to  the  localities  of  Lees  Ferry, 
Tuba,  Supai,  and  Fredonia. 

COCHISE  COUNTY. 

Populatifm. — The  mining  industry  of  this  county  has  increased  the 
population  considerable  since  the  census  of  1900,  which  gave  Cochise 
County  9,251.  Bisbee,  the  great  copper  camp  of  the  Phelps-Dodge 
Company,  has  steadily  increased  in  population,  and  is  to-day  one  of 
the  largest  cities  in  Arizona.  Douglas,  a  new  town  located  on  the 
international  border  line,  contains  about  1,500  people,  and  is  fast 
growinff  in  importance  as  a  commercial  center,  and  the  home  of  smelt- 
ing andmining  industries.  Naco  has  also  expanded  during  the  year, 
and  Tombstone,  once  the  largest  mining  camp  in  the  Southwest,  is 
again  taking  an  impoitant  place  as  a  point  of  activity  and  develop- 
ment. Pearce,  Willcox,  Gleeson,  Black  Diamond,  Benson,  Fairbanlc, 
and  many  other  towns  have  shown  progress.  It  is  safe  to  estimate 
that  the  population  of  Cochise  County  this  year  is  15,000  or  over. 

T(ix(iJ)te  property, — The  al^stract  of  the  taxable  property  of  Cochise 
County  for  the  present  year  shows  J^,040,303.77. 

Bonded  hidehtednex^. — The  bonded  indebtedness  of  the  county  is 
$118,000. 

Irr!gatf07i  and  ranch hxj, — The  Mormon  settlers  of  the  San  Pedro 
Valley  carry  on  extensive  farming,  and  with  their  great  energy  and 
push  have  succeeded  in  making  some  most  substantial  farms,  which 
3^early  give  them  profitable  returns.  A  large  number  of  wells  have 
been  sunk  upon  these  ranches  at  St.  David  and  other  places  south  of 
Benson,  and  water  thus  obtained  for  irrigation  is  spread  over  large 
areas  of  fertile  bottom  lands.  Benson,  Fairbank,  Tombstone,  and 
other  points  provide  markets  for  the  products,  and  great  quantities  of 
hay  and  grain  are  shipped  to  the  larger  markets.  In  the  San  Simon 
Valley  artesian  water  was  developed  first  in  1882,  and  a  number  of 
wells  are  successfully  operated  for  supplying  water  for  irrigation. 
The  San  Simon  River  also  supplies  some  small  ranches  with  water  for 
farming.  Some  irrigation  is  carried  on  in  the  Sulphur  Springs  Valley 
by  using  water  from  the  White  River.  Near  Fort  Huachuca  ranchers 
take  water  from  Babacomari  Creek  and  from  springs  in  the  Huachuca 
Mountains  and  use  it  for  small  farming  and  aomestic  use.  The  St. 
David  and  Union  ditches  in  the  San  Pedro  Valley  are  the  chief  sources 
of  extensive  irrigation  in  the  county. 

St<^clc  raising. — Cochise  County  is  one  of  the  principal  stock-raising 
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counties  of  Arizona.  Great  areas  of  fine  ranges  provide  feed  for  stock 
throughout  the  more  favorable  years,  and  thousands  of  cattle  and  horses 
roam  the  ranges  of  this  county.  Cattle  raising  is  carried  on  exten- 
sively by  individuals  and  large  corporations,  and  there  are  some  of  the 
largest  ranches  to  be  found  m  this  county  of  any  section  of  Arizona. 
It  IS  regarded  as  one  of  the  most  favorable  portions  of  Arizona  for 
stock,  and  the  industry  is  in  a  prosperous  condition  considering  the 
extent  of  the  drought  of  the  past  few  years. 

Minlnfj, — Cochise  Countv  is  the  banner  mining  county  of  Arizona. 
The  development  during  tte  past  3^ear  has  been  remarkable  in  manv 
respects,  and  immense  undertakings  are  now  in  progress  which  will 
double  the  population  of  the  count}^  within  a  few  years.  The  large 
mines  of  this  county  are  mentioned  under  the  subject  of  general  min- 
ing development  in  the  preceding  pages  of  this  report. 

RailvMyH, — ^The  construction  of  a  branch  of  the  El  Paso  and  South 
western  Railway  has  begun  at  Fairbank,  and  the  road  will  be  built  to 
Tombstone  and  on  to  connect  with  the  main  line  at  College  Peak.  This 
branch  will  be  of  great  advantage  to  Tombstone,  Gleeson,  and  other 
frontier  mining  camps,  and  will  be  the  means  of  developing  a  rich  min- 
eral portion  of  Cochise  County.  During  the  year  the  main  line  of  the 
El  Paso  and  Southwestern  Railway  was  built  into  Bisbee  and  Douglas, 
and  a  branch  road  was  built  from  5faco  to  La  Cananea,  Sonora,  Mexico, 
thus  giving  an  outlet  into  Mexico  of  the  products  of  Cochise  County 
ranches. 

OnJV   COUNTY. 

Pojndatlon, — This  county  has  enjoyed  substantial  growth  duiing 
the  year,  principally  in  the  mining  centers.  The  drought  has  caus^ 
some  annoyance  to  the  cattlemen,  and  has  had  a  tendency  to  lessen  the 
interest  in  the  stock  industry,  which  has  always  been  prominent  in 
the  industrial  prosperity  of  the  county. '  Globe,  the  county  seat  and 
the  chief  city,  has  grown  to  a  considerable  extent  and  is  regarded  as 
one  of  the  most  substantial  mining  camps  in  the  Southwest.  The 
population,  natural  in  all  mining  camps,  is  more  or  less  floating, 
although  the  camp  maijitains  about  the  same  number  throughout  the 
year,  new  men  alwaj^s  coming  to  take  the  place  of  those  who  go  away. 
Globe  draws  far  into  the  mountains  and  valley  regions  for  its  trade, 
and  is  not  whollv  dependent  upon  the  mines. 

TrrUjation, — Owing  to  the  mountainous  nature  of  the  county  irri- 
gation is  carried  on  in  a  small  wav.  In  the  Tonto  basin  there  are 
over  1,500  acres  of  land  under  cultivation,  w^ater  being  secured  by 
ditches  which  carry  it  from  Tonto  Creek.  The  supply  is  abundant 
onlv  after  rain  storms.  The  valley  contains,  fertile  agricultural  lands, 
and^  might  become  very  productive  with  the  construction  of  reser- 
voirs for  storing  water,  there  being  excellent  sites  for  the  same. 
Some  irrigation  is  practiced  on  Pinal  Creek,  the  bench  lands,  and  the 
small  area  of  the  valley  through  which  the  creek  flows,  providing 
excellent  agricultural  lands.  At  Kenton  a  number  of  farmers  own  a 
ditch,  but  for  the  most  part  the  ditches  are  owned  by  the  individual 
rancher. 

Stock  rniHUKj, — Throughout  the  countv  stock  raising  is  carried  on  in 
all  of  its  branches.  Cattle,  horses,  and  sheep  are  raised  for  the  market. 
The  shipments  of  cattle  are  always  very  heavy  from  Gila  County,  the 
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ranges  providing  feed  for  lar^e  numbers  of  cattle  during  favorable 
years.     Gila  is  one  of  the  leading  stock  counties  of  Arizona. 

Undeveloped  resources, — Gila  County  has  numerous  undeveloped 
resources,  among  them  the  development  of  water  and  the  construc- 
tion of  reservoirs.  The  markets  provided  for  agricultuml  products 
are  excellent,  and  large  agricultural  operations  would  become  very 
profitable. 

Mining. — This  is  the  chief  industry  of  the  count}^  and  a  compre- 
hensive statement  of  the  large  operations  now  being  carried  on  will  be 
found  under  the  subject  of  mining  in  this  report. 

Ftnancud  candltionH, — Total  indebtedness  of  the  county,  including 
bonds  of  everj'  class,  $51,000.  Increase  of  taxable  property'  for  the 
year  1902  over  the  previous  year  is  ^260,759.61. 

Gila  River  and  ISan  Ccuios  dam  site, — This  river  rises  in  south- 
western New  Mexico  and  has  a  general  southwesternly  direction  until 
it  crosses  the  Territorial  line  into  Arizona  at  about  32^  4i)'  north  lati- 
tude. Its  principal  sources  of  supply  are  from  the  Black  Range  on 
the  east,  and  from  a  number  of  ranges  on  the  west,  including  Little 
Ranee,  MogoUon  Range,  and  Diablo  Range.  The  average  elevation 
of  these  mountain  peaks  is  from  9,000  to  10,000  feet.  The  general 
character  of  the  country  is*a  high  and  rolling  plateau,  with  the  river 
flowing  through  it  in  a  deep  canyon,  and  with  practicall}^  no  agricul- 
tural lands  within  its  area.  The  river  emerges  from  its  upper  canyon 
about  10  miles  before  it  reaches  the  Arizona  line,  and  thence  flows 
through  a  valley  of  considerable  width,  known  as  Duncan  Valley, 
until  just  before  it  receives  the  waters  of  San  Francisco  River.  In 
Duncan  Valley  a  number  of  ditches  divert  water  for  irrigation  pur- 
poses. San  t'rancisco  River,  the  principal  tributary  of  the  upper 
Gila,  has  its  source  in  the  northeast  corner  of  Graham  County, 
Ariz.,  but  15  miles  below  it  passes  into  New  Mexico.  Its  general 
course  is  thence  southerly,  returning  into  Arizona  at  about  33^  north 
latitude.  The  area  drained  is  hign  and  mountainous,  the  principal 
ranges  being  the  San  Francisco,  the  Tularosa,  and  the  western  slope 
of  the  Mogollon,  with  elevations  ranging  from  8,000  to  10,000  feet. 
The  course  of  the  river  through  this  portion  is  characterized  by  a 
succession  of  canyons  alternating  with  valley -like  openings,  with  a 
fall  of  about  35  to  40  feet  per  mile. 

Gila  River  is  in  a  canyon  for  about  20  miles  below  the  mouth  of  the 
San  Francisco,  or  to  within  10  miles  of  Solomonville.  At  this  point 
the  hills  separate,  forming  a  large  valley  which  has  been  extensively 
settled  and  is  now  one  of  the  finest  irrigated  portions  of  the  Territory. 
This  valley  extends  from  a  point  10  miles  above  Solomonville  to  6  miles 
below  the  mouth  of  the  San  Carlos  River  on  the  White  Mountain 
Indian  Reservation.  At  ttiis  latter  place  the  mountains  suddenly  close 
in  again,  and  the  river  enters  upon  anothier  canyon.  Seven  miles  below 
the  Indian  agency  at  San  Carlos  the  canyon  boxes  to  a  width  of  100 
feet,  and  at  this  point  is  located  the  San  Carlos  dam  site,  which  was 
(Studied  in  detail  W  the  United  States  Geological  Survey  during  1899, 
in  connection  with  the  investigation  of  the  water  supply  of  Gila  River. 

The  San  Carlos  reservoir  site  is  located  on  the  White  Mountain  Indian 
Reservation,  at  the  San  Carlos  agency.  The  Gila  Valley,  Globe  and 
Northern  Railway,  which  leaves  tne  main  line  of  the  Southern  Pacific 
at  Bowie  Station  and  runs  to  the  town  of  Globe,  passes  across  this 
rea*ervoir  site.     A  dam  at  this  point,  130  feet  high  to  the  spillway,  will 
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impound  241,396  acre-feet,  while  a  dam  150  feet  to  the  spiU way  would 
impound  377,176  acre-feet. 

GRAHAM  COUNTY. 

PniniJatiou, — Owing  to  the  steady  growth  of  the  mining  camps  of 
Clifton,  Morenci,  and  other  centers  of  mining  activity,  Graham 
Count}'  each  year  shows  an  increase  in  population.  As  the  mining 
and  agricultural  operations  expand  the  county's  taxable  wealth  in- 
creases, and  the  close  of  the  fiscal  year  of  1902  finds  Graham  County 
wonderfully  advanced  in  every  line  of  industry.  The  population,  as 
given  by  t6e  census  of  1900,  gives  this  county  14,162,  and  the  year 
following  the  increase  was  very  great.  It  is  estimated  that  the 
increase  during  the  last  year  in  population  of  this  county  was  1,200. 
The  opening  of  the  Shannon  mine  and  other  impoi*tant  camps  has 
provided  places  for  hundreds  of  men,  who,  for  the  most  part,  have 
oeen  drawn  from  the  mining  regions  of  the  States.  The  mining 
development  has  been  substantial  and  unusuall}'  actiA^e  during  the 
year,  bringing  to  the  county  many  from  Eastern  money  centers  and 
Western  mining  regions  to  swell  the  population  of  the  count}'. 

Tihrable  property, — From  a  report  submitted  by  Mr.  Thoma«  Smith, 
clerk  of  the  board  of  supervisors  of  Graham  County,  I  take  the  fig- 
ures given  below,  which  show  the  condition  of  the  county  financialbr 
at  the  close  of  the  fiscal  year  ended  June  30,  1902.  ^he  taxable 
property  is  given  as  ^8,388,234.67,  showing  an  increase  over  the  pre- 
ceding year  of  ^441,498.15;  the  resources  oi  the  county  are  $43,557.46; 
the  liabilities  are  $23,193.85,  thus  leaving  a  balance  of  $20,368.61  in 
favor  of  the  county;  bonded  indebtedness,  $182,364.70;  floating 
inde])tedness,  §15,980.94. 

SeffJena^it  of  lands, — During  the  year  fifteen  land  claims,  compris- 
ing 2,400  acres,  were  settled  upon  in  the  count}'. 

I^'iK/reas, — The  change  of  gauge  from  3  feet  to  standard  gauge  of 
the  Arizona  and  New  Mexico  Kail  way  increased  the  taxable  property 
of  the  county  $117,994.25;  agricultural  development,  lands,  and 
improvements  increased  $245,460.71;  mining  increased  §39,032.66; 
and  all  other  resources  not  mentioned  increased  $58,824.25.  The 
above  figures  show  the  rapid  and  substantial  growth  made  bj  the 
county  during  the  past  year.  i 

St(K']i'  nn'shif/. — There  was  a  decrease  in  the  stock-raising  industry 
amounting  to  $19,813.72,  owing  chiefl}"  to  cattle  being  removed  from 
the  county. 

K(htr(if!t)j),—  Or\^.  high  school  and  two  new  school  districts  were 
created  during  the  year.  The  schools  of  the  county  are  in  excellent 
condition  and  the  attendance  is  \^y\  large. • 

2f.lnhHj. — The  advancement  of  Clifton,  Morenci,  the  establishment 
of  the  Shannon  and  other  mining  camps,  afford  an  interesting  chapter 
in  the  advancement  of  Graham  County's  mineml  wealth  during  the 
year.  Contained  in  the  governor's  report,  under  the  department  of 
mining,  will  be  found  complete  descriptions  of  these  great  camps  and 
the  various  mining  resources  of  the  county. 

r?ider(/(/jH(f  rrwurcf's, — Graham  County,  like  almost  every  county 
in  Arizona,  has  an  appeal  to  make  for  water  storage,  natui"e  having 
provided  a  number  ot  excellent  storage  basins  and  thousands  of  acres 
of  land  for  irrigation  close  at  hand.     The  soil  of  the  Gila  Valley  is 
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well  known  as  posi?essing  great  fertility  and  the  valley  lands  under 
irrigation  have  made  great  strides  during  the  year  in  production. 

Gold  mining  is  regarded  as  one  of  the  great  undeveloped  resources 
of  Gmham  County.  There  are  many  promising  districts  where  gold 
veins  show  values  on  the  surface,  but  their  development  has  been,  in 
the  main,  very  meager.  There  is  constantly  a  great  deal  of  activity 
in  all  of  the  mining  districts  of  the  county,  and  new  discoveries  of 
value  are  frequently  reported. 

MOHAVE   COUNTY. 

Poptflatimi, — Mohave  County  has  enjoyed  a  substantial  increase  in 
p)opulation  during  the  past  year.  The  census  of  1900  gave  this  county 
3,433  and  the  estimated  increase  up  to  the  present  tune  is  400,  thus 
ffiving  the  county  a  population  of  3,833  in  1902.  New  mining  camps 
nave  sprung  into  existence  during  the  year,  and  mining  camps  already 
opei*atmg  when  the  census  of  1900  was  taken  have  materialh'  increased 
in  population. 

Taxahle pro2)eTti/, — ^John  P.  Feeny,  clerk  of  the  board  of  supervisors 
of  Mohave  County,  submits  the  following  statement  of  the  progress 
made  during  the  past  year: 

Financial  conditions  of  the  C(nniiy. — Bonded  indebtedness,  $105,363.29;  floating 
indebtedness,  $23,108.23;  total,  $128,471.52. 

SetttemerU  of  lands. — Mohave  county  shows  but  little  increase  over  last  year  in  the 
settlement  of  lands.  There  is  but  little  water  available  at  the  present  time,  and  the 
area  irrigated  in  the  county  is  small.  Several  million  acres  of  land  in  the  county 
might  be  reclaimed  if  reservoirs  were  constructed  in  the  mountains.  The  Colorado 
River  might  fiupply  water  for  thousands  of  acres  if  some  means  could  bei)rovided  for 
pumping  the  water  onto  the  uplands  contiguous  to  the  river's  course  through  the 
comity.  Irrigation,  bv  using  the  water  from  the  river  without  pumping,  is  almost 
impossible,  owing  to  the  depth  of  the  erosion  of  the  river  bed. 

Def'elopmcnf  of  rrater. — There  has  been  scarcely  any  development  of  water  for  irri- 
gation purposes  during  the  year.  In  mining  operations  water  has  been  developed  in 
geveral  instances  sufficient  for  camp  and  use  in  mining  operations,  audit  is  apparent 
that  depth  in  mining  seldom  fails  to  provide  an  abundance  of  water. 

Stock  raising. — In  all  its  branches  stock  raising  in  Mohave  County  shows  a  steady 
decrease,  owing  to  the  extremely  light  rainfall  On  the  ranges,  and  scarcity  of  feed  and 
distance  l^etween  watering  places  has  caused  the  decline  in  this  industry;  but  the  con- 
ditions will  improve  with  the  late  summer  rains,  and  the  stock  interests  of  the 
county  will  no  doubt  again  become  important  as  an  industry. 

Mining. — This  is  the  chief  industry  of  Mohave  County,  and  during  the  past  year 
large  sums  of  money  have  been  invested.  New  mining  proi)erties  have  been  devel- 
oped, and  important  mining  camps  appeared  in  the  rich  nnneral  districts  of  the  county. 
The  development  has  l>een  niost  suostantial  and  the  })roduction  of  ores  and  metals 
has  greatly  increased  during  the  year  of  activity.  Gold,  silver,  copper,  and  lead  are 
produced  in  quantities,  smelting  facilities  being  close  at  hand  for  the  treatment  of  the 
ores.  The  county  is  rapidly  rising  in  the  mining  Held,  and  is  recognized  as  a  profit- 
able place  for  the  investment  of  cajntal  in  mines. 

Indeveloped  resource!*. — The  fact  that  millions  of  dolla*^  have  been  taken  from  the 
surface  workings  of  mining  properties  in  Mohave  County  must  be  sufficient  evidence 
of  the  vast  wealth  of  mineral  which  nature  has  stored  at*  greater  depth.  The  mhiing 
districts  are  practically  undeveloped  at  the  present  time,  onlv  a  few  of  the  most 
favorable  districts  having  received  attention.  The  great  veins  bearing  gold,  copj>er, 
silver,  and  lead  have  scarcely  been  prospected,  and  mining  men  living  in  ^lohave 
County  predict  that  when  the  county's  mineral  resources  are  developed  it  will  stand 
among  the  first  in  production  of  precious  metals  in  Arizona. 

Immense  tracts  of  lands  within  the  boundaries  of  the  county  might  be  utilized  for 
agricultural  purposes  when  dams  are  built  in  the  mountains  and  reservoirs  constructed 
for  storing  water.  The  agricultural  possibilities  of  ^lohave  County's  valleys  form 
one  of  the  most  important  assurances  of  future  greatness.  The  soil  is  productive,  the 
climatic  conditions  are  most  favorable,  the  markets  are  close  at  hand,  and  all  that 
stands  in  the  path  of  a  realization  of  the  development  of  these  resources  is  a  proper 
supply  of  water.  Not  alone  in  mining,  but  also  in  agriculture,  Mohave  County  pre- 
sents a  wealth  of  undeveloped  resources.  ^.^^^^^  ^^  Kj009^ IC 
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Mohave  County  is  the  second  larjrest  county  in  Arizona,  having  an  area  of  13,421 
square  miles.  The  valleys  of  Hulapai  and  Sacramento,  each  having  a  width  averaging 
3  miles  and  being  100  milen  long,  are  fertile  and  might  become  verv  productive  with 
water  supplied  from  reservoirs.  The  principal  irrigated  sections,  however,  are  cx>n- 
fined  to  tracts  along  the  Big  Sandy  River  and  the  Rio  Virgin,  and  small  patches 
of  ranch  land  which  are  sup])lied  with  water  from  springs  and  wells. 

MARICOPA  COUNTY. 

PppuJatlo)}. — During  the  pa^t  3' ear  there  has  been  considerable 
increase  in  the  population  of  this  count}'.  The  census  of  1900  gave 
the  county  21,352,  which  falls  short  of  representing  the  actual  popu- 
lation of  the  county  at  this  time  by  several  thousand. 

Fuymehd  amdltion.^. — The  cash  on  hand  June  80,  1902,  was 
$84,109.25,  which,  together  with  the  value  of  the  property  owned  by 
the  county,  makes  the  total  credit  of  the  county  $592,oA4.25.  The 
total  outstanding  indebtedness  of  the  county  on  June  30  was  §445,257.01. 

Stoeh  ramn(j, — Throughout  the  different  agricultural  sections  of  the 
county  stock  raising  is  carried  on  extensively.  Large  numbers  of 
range  cattle  are  brought  to  the  valleys  for  fattening,  and  the  ship- 
ments of  beef  cattle  to  outside  markets  continue  throughout  the  year. 
Horses,  hogs,  and  sheep  are  also  raised  in  the  county. 

Canah, — Below  is  given  a  description  in  tabular  form  of  the  princi- 
pal canals  in  opemtion  on  the  nortn  and  south  sides  of  the  Salt  River 
m  the  Salt  River  Valley: 


Name. 


Yoar 
first 
used. 


NORTH  SIDE. 


Arizona  Canal I  188<i 

Grand  Canal ,  1^7S 

Maricopa  Canal IHdH 

Salt  River  Valley  Canal 1  186.S 

Farmers'  Canal 1871 

St.  Johns  Canal 


SOITH  SIDE. 


Highland  Canal 

Consolidated  Canal  . . 

Mesa  Canal 

Utah  Canal 

Tempe  Canal 

San  Francisco  Canal  . 

Broadway  Canal 

Marmonie  Canal 


1890 
1891 
1877 
1S77 
1870 
1871 
188<i 
1887 


Length.     ^Z\M^^      Capacity.    ,      Cost. 


mi<:9 


*. 

Fcifi. 

ikamd-ftft. 

47 

40 

1,000 

$1,000,000 

2c 

2t) 

215 

•A^OOO 

20 

18 

150 

20,000 

20 

15 

150 

20,000 

14 

19 

75,000 

V 

24 
33  ' 
10 

11  ; 

30 
I'i  I 
10 


16 

100 

120,000 

40 

1,000 

(«) 

15 

175 

150,000 

1"  ! 

175 

40,000 

40 

337 

150,000 

10 

52 

15,0(» 

8 

i 

(«> 

15    ... 

6,000 

o  Not  given. 

The  next  largest  irrigated  portion  of  the  county  is  the  Gila  Valley, 
in  which  Buckeye  and  Gila  Bend  are  the  principal  towns.  The  canals 
are  as  follows: 

Principal  canals  of  Gila  RiveTy  Maricopa  Count]!, 

Length.     ^,1^^  I   Capacity. 


Buckeye  Canal 

Enterprise  Canal 

East  Riverside  Canal . . . 
Lower  Gila  Bend  Canal 

Aztec  Canal 

Palomas  Canal 


Year 
first 
used. 


Estimated 
cosit. 


Mik^. 

Fed. 

188<1 

28 

16 

18sd 

12 

14 

1893 

20 

17 

lH8.i 

20 

15 

1885 

14 

12 

1887 

22 

15 

300 
100  I 
675  ! 
250 
250 
60 


$80,000 
10.000 

125.000 
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WATEK  SUPPLY   FOR   IRRIGATION   IN  THE  SALT  RIVER  VALLEY. 

Mr.  Frank  P.  Trott,  water  commissioner  for  the  Salt  River  Valley, 
submits  a  statement  of  the  conditions  relative  to  the  water  supply  of 
the  Salt  River  and  the  water  resources  for  successfully  carrying  out 
a  greater  s^^stem  for  irrigation  throughout  the  Salt  River  Valle3\  Mr. 
Trott  believes  that  the  benefits  to  be  derived  from  a  reservoir  and  a 
system  which  would  regulate  the  water  now  diverted  and  used,  so  as 
to  satisfy  actual  crop  requirements,  would  equal  the  benetits  to  be 
gained  from  the  flood  or  surplus  water. 

The  subject  of  water  supply  is  presented  by  Mr.  Trott  as  follows: 

Phoenix,  Ariz.,  AuguM  26,  1902. 

In  my  judgment  a  reservoir  constructed  with  the  understanding  and  actually  used 
for  the  purpose  of  controlling  and  r^rulating  all  the  water  is  the  only  one  that  can 
ever  give  to  this  valley  that  service  it  requires  and  demands,  and  in  support  of  this 
assertion  I  will  try  to  give  a  few  conservative  reasons. 

This  valley  contains  an  area  of  200,000  acres  of  good  productive  land,  with  almost 
every  acre  leveled,  bordered,  and  ready  to  receive  the  application  of  water  in  the 
highest  sense  of  irrigation.  It  is  surrounded  and  arteried  by  canals  judiciously 
located  and  in  fair  condition.  Each  canal  is  well  sup[)lied  with  laterals  running  to 
every  section.  Most  of  this  land  is  owned  and  occupied  by  the  people,  who  are 
undoubte<ily  tinancially  able  to  construct  a  re8er^'oir,  provided  a  practicable  site  is 
available  and  the  supply  of  water  sufficient  to  justify  its?  impounding  and  regulation. 

The  report  of  the  L  nite<l  States  Geoloeical  Survey  of  the  Tonto  reservoir  site  on 
Salt  River  proves  conclusively  that  such  a  site  lies  conveniently  near  the  head  of 
our  system,  and  that  the  cost  of  its  construction  comes  easily  within  our  means 
when  w^e  consider  the  advantages  that  would  accrue  in  properly  ser\'ing  the  water 
now  used  in  connection  with  the  flood  water  which  could  m  stored  and  handled 
with  it.  In  this  connection  I  respectfully  call  your  attention  to  the  substatement 
which  is  presented  at  the  close  of  my  report.  This  statement  handles  only  the 
mean  monthljr  discharge  for  the  first  seven  months  of  each  year  for  the  years  1895 
to  1902,  inclusive.  It  shows  that  the  average  supply  for  the  seven  months  of  the 
year  1900  was  far  below  that  of  any  previous  year,  and  that  the  supply  of  1902  was 
Delow  that  of  1900.  It  also  shows  that  the  discharge  for  the  years  1895,  1896, 
1897,  and  1898,  taken  as  a  grand  average,  gives  a  dailv  discharge  of  75,057  miner's 
inches,  and  that  the  discharge  for  the  years  1899,  1906,  1901,  and  1902,  taken  in  the 
same  way,  gives  a  daily  discharge  of  only  24,567  miner's  inches,  or  a  shortage  of 
nearl^r  70  per  cent.  This  difference  is  accounted  for  by  the  drought  which  has  oeen 
prevailing  in  the  arid  States  and  Territories  for  the  last  four  years,  and  that  our 
watershed,  lying  as  it  does  within  this  scope,  failed  to  receive  the  usual  precipita- 
tion. Referring  again  to  the  year  1900,  there  were  about  115,000  acres  of  land  in 
cultivation  that  year.  The  average  vield  was  more  than  two-thirds  of  a  crop,  and 
any  farmer  who  had  a  partial  failure  tnows  that  with  one  or  two  more  irrigations,  or 
a  longer  run  with  a  little  more  water,  his  failure  would  not  have  occurred.  The 
reports  of  the  Weather  Bureau  show  the  rainfall  in  this  vailey  for  the  lirst  seven 
months  of  that  year  to  have  been  far  below  the  normal. 

Take  the  first  seven  months  of  this  year  and  in  considering  them  note  the  reduce<l 
supply  for  the  last  three  months  of  1901  (the  months  when  water  is  needed  to  prop- 
erly prepare  the  soil  for  seeding  and  sprouting  grain),  and  yet  with  only  an  average 
supply  of  13,246  miner's  inches  during  the  crop  season  there  has  been  raised  one- 
half  of  the  average  crop  on  110,000  acres  cultivated;  but  owing  to  the  location 
and  character  of  the  soil  some  farmers  had  a  total  failure,  while  others  raised  the 
usual  crop.  The  average  rainfall  in  this  valley  during  these  months  was  less  than  1 
inch. 

There  are  in  round  numbers  200  miles  of  main  canals  and  900  miles  of  laterals 
now  in  operation.  .  This  small  average  of  13,246  miner's  inches  ran  continuously,  or 
was  rotated  through  90  per  cent  of  the  main  canals  and  80  per  cent  of  the  laterals. 
The  average  slope  of  the  tmnks  of  the  canals  and  sides  of  the  laterals  is  about  three- 
fourths  to  1,  so  if  there  had  been  running  in  these  canals  and  laterals  a  quantity  of 
water  averaging  40,000  inches  instead  of  13,246,  the  area  of  surface  exposed  to  evapo- 
ration would  not  have  been  increased  10  per  cent  and  the  loss  by  absorption  more 
than  5  per  cent.  The  merit  of  this  statement  will  appear  later  on,  when  the  discharge 
from  a  reservoir  is  being  considered. 
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To  successfully  irrigate  a  body  of  land  an  irrigation  head  is  necessary  the  size  of 
which  depends  laiyely  on  the  slope  and  porousness  of  the  soil  and  the  nature  of  the 
crop  to  be  irrigatea.  With  13,246  inches  scattered  over  an  area  of  110,000  acres  very 
few  farmers  could  get  the  proper  head,  and  therefore  could  not  get  anything  like  the 
results  which  would  have  been  obtained  with  the  required  supply. 

I  am  treating  this  year's  supply  in  this  manner  because  the  effect  is  fresh  in  our 
minds,  and  for  the  further  purpose  of  proving  that  with  an  average  supply  of  20,000 
miner's  inches  properly  apportioned  and  judiciously  used  the  area  of  110,000  acres 
which  was  planted  would  have  produced  the  normal  yield,  as  the  loss  in  the  trans- 
mission of  this  additional  amount  would  have  been  practically  nothing. 

The  260,000  acres  of  farming  land  lying  under  our  canal  system  requires  no  other 
main  canals.  There  are  now  t^)0  many  laterals  in  use.  Some  of  these  should  be 
abandoned  and  some  improvements  made  in  the  manner  of  deliverv.  These  con- 
ditions are  gradually  being  bettered,  and  by  the  time  a  reservoir  coulcl  be  completed 
such  matters  would'no  doubt  be  properly  arrange^l. 

Returning  once  more  to  the  main  statement,  1  desire  to  say  in  reference  to  its  correct- 
ness that  for  about  three  years,  at  irregular  intervals,  the  United  States  (Jeo  logical  Survey 
were  having  measurements  of  the  Verde  and  Salt  rivers  made  at  stations  on  each  river 
near  their  junction,  and  that  for  one  or  two  years  the  Hudson  Reservoir  Company  also 
had  measurements  made  of  these  rivers  at  the  same  stations  but  at  a  different  time. 
My  record  of  the  flow  is  from  10  to  20  per  cent  less  than  theirs.  This  is  accounted 
for  in  part  by  the  fact  that  my  records  show  what  was  actuallv  diverted  and  used 
and  the  surplus  water  which  passed  the  dam  at  the  Joint  Head  Canal,  a  point  on  the 
river  some  25  miles  below  the  mouth  of  the  Verde  River,  where  their  measurements 
were  made. 

In  compiling  this  record  of  discharge  I  carefully  compared  their  records  with  my 
own,  and  while  I  consider  it  impossible  to  accurately  measure  and  tabulate  the  dis- 
charge of  Salt  River  when  in  flood,  I  am  fully  convinced  that  the  statement  comee 
withm  less  than  20  per  cent  of  the  actual  flow  of  the  flood  water  and  gives  a  minus 
rather  than  a  plus  quantity.  Previous  to  1895  no  continuous  measurements  of  the 
river  were  made,  and  any  statement  purporting  to  show  it  is  more  or  less  a  conjec- 
ture. From  1890  to  1895  I  was  employed  by  the  canal  companies  to  make  the  official 
measurements  for  Mr.  W.  N.  Standage,  who  was  then  the  court  water  commissioner, 
and  when  not  engaged  in  this  duty  I  was  doing  engineering  work  for  most  of  the 
canals  of  the  valley.  Much  of  this  time  was  devoted  to  water  measurements,  and 
the  data  in  my  possession,  though  disconnected,  is  ample  to  prove  that  the  years 
1895, 1896, 1897,  and  1898,  when  averaged  together,  give  a  fair  average  for  the  former 
conditions,  and  that  the  years  1899,  1900,  1901,  and  1902  give  an  average  of  fully  50 
per  cent  below  the  normal  supply. 

Should  the  Tonto  reservoir  lie  built,  the  water  of  the  Verde  River  will  be  an 
important  factor  to  consider.  This  river,  according  to  the  records,  furnishes  about 
45  per  cent  of  the  supply,  and  there  will  be  times  when  it  is  in  flood  that  the  canals 
can  not  take  in  and  deliver  it  all.  This  surplus  must,  of  course,  ^  to  waste,  but  the 
water  of  Salt  River  during  these  freshets  can  be  stored  and  held  m  reserve. 

There  should  be  a  station  established  on  the  Verde  at  some  point  distant  from  the 
valley,  so  far  as  the  flow  of  the  water  is  concerned,  equal  in  effect  to  the  distance  to 
the  reservoir  on  the  Salt.  From  this  station  the  different  changes  in  the  discharge 
of  the  Verde  can  be  telephoned  to  the  reservoir,  and  such  regulations  as  may  be 
necessary  can  be  made.  In  periods  of  flood  in  the  Verde  no  water  should  leave  the 
reservoir,  save  such  as  is  actually  required  for  minimum  power  purposes.  In  this 
way  the  loss  of  water  to  the  valley  would  be  reduced  to  a  very  small  percentage. 

The  mean  annual  discharge  of  Salt  River  for  the  years  1895,  1896,  1897,  and  1898 
was  60.252  miner's  inches,  but  if  we  had  a  continuous  record  for  the  past  twelve  years 
instead  of  the  past  eight  or  four  mentioned,  I  think  these  figures  would  come  below 
the  average,  i  et,  if  60,000  inches  were  the  average,  we  could  not  expect  to  obtain 
it  all;  a  certain  amount  would  be  lost  in  the  floods  of  the  Verde  and  as  much  or  more 
through  evaporation  from  the  reservoir.  The  question  of  what  this  evaporation  would 
be  no  one  can  correctly  answer;  nothing  short  of  a  practical  demonstration  can  ever 
determine  it  with  exactness.  There  will  be  times  when  the  reservoir  will  be  filled 
and  others  when  it  may  be  empty.  Perhaps  an  average  would  be  somewhere  near  a 
half-filled  condition.  With  this  as  a  constant  condition  and  a  knowledge  of  the  area 
of  exposure,  one  might  estimate  the  percentaj^  very  closely. 

There  being  an  average  of  60,000  miner's  inches,  and  45  per  cent  of  this  Verde 
water,  the  discharge  of  the  Salt  would  be  33, 000;  but  the  storing  and  regulation  of 
this  average  in  connection  with  the  Verde's  flow  would  materially  affect  these  figures, 
so  in  arriving  at  this  percentage  of  loss  there  will  be  a  great  diversity  of  opinion,  yet 
I  do  not  thmk  the  wildest  would  go  beyond  an  average  of  5,000  or  6,000  miner's 
inches. 
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The  carrying  capacity  of  our  canals  at  present  is  about  90,000  miner's  inches  (the 
records  show  a  diversion  and  use  of  87,000).  The  floods  of  the  Verde  River  do  not 
often  go  above  this  capacity,  and  when  they  do  it  is  for  a  short  time  only,  so  a  loss 
to  the  system  from  this  source  will  not,  m  my  judgment,  exceed  5,()b0  miner's 
inches.  Now,  with  60,000  miner's  inches  in  gross,  and  a  loss  of  6,000  by  evapora- 
tion and  5,000  through  our  inability  to  handle  all  of  the  flood  waters,  we  will  nave 
a  net  supply  of  49,000  miner's  inches  available. 

If  an  average  of  14,000  inches  can,  as  it  did  in  1900,  satisfy  the  demands  of  evapo- 
ration and  percolation  in  over  900  miles  of  canals  and  laterals,  and  produce  two- 
thirds  of  a  crop  on  115,000  acres  of  land  lying  in  all  parts  of  the  valley,  the  area  of 
land  which  can  be  irrigated  successfully  with  a  constant  supply  of  49,000  inches, 
under  perfect  control  through  the  same  channels  with  the  slight  increase  in  loss  as 
before  explained,  agisted  by  a  normal  precipitation,  can  not  now  be  estimated.  But 
should  it  be  an  error  in  assuming  60,000  inches  as  the  mean  annual  average,  there 
certainlv  can  be  none  in  taking  the  annual  for  the  seven  years  of  1895  to  1901,  inclu- 
sive. The  statement  shows  this  average  to  be  45,539  inches,  and  if  we  estimate  the 
lose  through  evaporation  and  floods  at  10,000  inches,  we  will  still  have  a  constant 
supply  of  35,539  mches  subject  to  absolute  control  for  irrigation  purposes.  Under 
such  conditions  there  can  be  no  reasonable  comparison  made  with  the  water  which 
comes  to  us  in  the  eccentric  manner  it  now  does  (the  full  extent  of  whicrh  is  only 
known  by  those  whose  duty  it  is  to  handle  it),  but  judging  from  my  many  years'  study 
of  the  conditions  here  and  knowledge  of  the  effect  of  water  on  our  lands,  I  am  firmly 
of  the  opinion  that,  with  this  quantity  stored  and  properlv  handled,  more  than  80 
per  cent  of  the  lands  Iving  under  the  present  system  can  he  irrigated  to  their  full 
requirement;  and  further,  feeling  that  the  general  average  will  be  nearer  50,000 
miner's  inches,  and  being  always  subject  to  crop  demands,  I  believe  that  after 
the  establishment  of  a  thorough  ^stem  and  a  well-regulated  service  there  can  be  no 
question  about  our  canals  being  extended  and  water  applied  to  additional  lands  with- 
out depriving  the  older  lands  of  one  essential  inch. 

There  may  come  a  year  like  this  when  a  shortage  will  occur,  though  with  nothing 
like  the  present  effect.  Then,  of  course,  the  old  lands  should  be  favored  according 
to  their  priority  of  rights  and  requirements.  And  I  believe  with  this  recognition 
and  service  that  there  will  never  come  a  time  of  total  failure  to  any  lands,  for  the 
old  will  willingly  share  with  the  new  to  prevent  any  such  disaster.  I  have  during 
the  past  four  years  had  the  pleasure  of  seeing  owners  of  old  land  and  rights  volun- 
taril^r  deprive  themselves  of  water  to  help  their  neighbors  on  newer  lands.  This  dis- 
position, as  you  know,  has  always  been  displayed  here,  and  under  improved  condi- 
tions can  and  will  be  continued. 

It  is  not  necessary  for  me  to  say  anything  about  the  filling  up  of  the  reservoir  with 
silt  and  sediment.  Being  an  engineer  yourself,  and  having  a  tnorough  knowledge  of 
the  watershed  and  able  to  grasp  the  immensity  of  a  capacity  rangingbetween  800,000 
and  1,500,000  acre-feet,  you  can  estimate  the  force  and  time  necessary  to  tear  loose 
and  sweep  down  the  enormous  mass  of  matter  sufiScient  to  accomplish  this  result.  I 
believe  you  will  hold  with  roe  that  the  wear  and  wash  of  a  century  would  not  fill  it, 
though  ho  provision  whatever  were  made  for  its  relief.  However,  ample  measures 
will  be  adopted  to  saf^uard  it  against  this  danger  and  every  precaution  taken  for 
its  perpetual  efficiency. 

In  conclusion,  it  seems  to  me  that  the  effort  to  determine  and  separate  the  surplus 
water  from  the  appropriated  water,  and  apply  it  to  certain  lands  through  certain 
canals,  if  successful,  would  create  a  dual  system,  an  increased  expense,  and  a  reduced 
supply.  It  would  probably  delav  the  construction  and  might  add  to  the  present 
complications^  and  should,  I  think,  be  considered  as  a  last  resort. 

The  deductions  and  conclusions  embraced  in  this  letter  are  based  entirely  on  the 
ground  of  one  grand  irrigation  system,  and  I  sincerely  hope  that  one  may  be  created 
and  so  regulated  and  restricted  that  the  rights  of  all  will  be  served  with  equal  just- 
ness. The  settling  of  our  much  magnified  differences  will  accomplish  this  result,  and 
judging  from  the  serious,  earnest,  and  conservative  manner  in  which  our  people  are 
DOW  working,  there  is  every  reason  to  believe  an  agreement  will  be  reached  by  which 
these  differences  will  be  honestly  and  fairly  adjusted. 
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Statenieni  of  the  average  monihlu  discharge  of  Salt  River  {in  miner'^  inehtM)  for  the  yearn 

1895-190S, 

[A  miner's  inch  is  here  Interpreted  as  being  one-fortieth  part  of  1  cubic  foot  of  water  flowing  per 

second.] 


Year, 


Jan.      Feb.     Mar.  '  Apr.    May. 


I 

1895 385.339111,714173,239  84,90231,590 

1896 t  33,907   30,904,  59,790  51,80025,041 

1897 203, 149   77, 110 153, 769  237, 364  59. 206  20, 

1898 !  28.599  50,783   50,578  46,31925,592 

1899 '  27,091   27,669  26,475  29,896>15,949 

1900 1  17,4X2   17,166  15,901  17,01618,714 

1901 1  34,458186.248   64.965  40,63329,602 

1902 1  16,526   15,697   16,616  18.42311,169 


Mean...!  93,191  58,399 


June. 


July, 


Aug.  Sept. 


15,98511,793,37. 
12,446  59,458  68; 
1, 407111. 542I29, 
13.062136.197,39, 
11, 698124, 717I45, 

6.442  4,43811, 
13,06717,27643, 

6.764   6,9011.. 


Oct 


Nov.    I>ec. 


Annual 
arer- 
a«re. 


785  20, 567  77, 355167. 
83145.^^35, 72538, 
01598.46631,254.22, 
824  28,41412,019^15, 
344  22, 138  29, 409!  17. 
823  9,689:14,12033. 
41011,102!  9,76515, 


70, 166  65, 794  27, 106 1*2, 483,'21, 540,39. 433  33, 025  29, 960  30. 151  '&,  072     45^  25$ 


42253,  Ue! 
89227,633 
13922,613 
68122,810 
30716.877 
94017,422 
672 15, 004 


88,234 
40,861 
80,089 
30^822 
24,539 
15,  S» 
S5,S64 


Annual  monthly  average  for  first  seven  months. 


Month. 

1895.         1896. 

1897. 

1898. 

1899. 

1900. 

1901.        1902. 

8ye«ff' 
average. 

January 

385,339     38,907 
111,714     30,904 
173,239  1  59,790 
84,902     51,800 
31..S90     25,041 
15.985  '  12,446 

•208.149     28,599 
77.110     50,783 
153,769  .  50,578 
•237,364  !  46,319 
59,206     25,592 
•>0  4(V7  :  l.S  «W 

27,091 
27,569 
26,475 
29,896 
15,949 
11.698 
24,717 

17,482 
17,166 
15,901 
17,016 
18,714 
6,442 
4,438 

34,458     15,526 
136,248     15,697 
64,965     16,615 
40,633     18,423 
29,602     U,169 
13,067       6,751 
17, -276       6,901 

93.194 

Febnuiry 

5NS99 

March 

70,]«6 

April 

65  794 

Mav 

27,108 

June 

12,483 

July 

11,793  ,  59,458  |  11,' 542     56!  197 

21.5iO 

7  months*  average. 

116,866     39,049  [l08,936     35,876 

23,342 

13,880 

48,086     13,012 

49,812 

Seven  months!'  aiTrage. 


Year. 


Inches. 


ll 


1895 116,366    ! 

1896 39,049 

1897 10S.935 

1»9H •. 36,876    ; 

4  years'  average 75,056i  | 


Year. 


iDcbes. 


1899 

1900 

1901 

1902 

4  years'  average 


23,  «2 

18. 8W 
48,0^ 
13,012 


24.5fi7 


NAVAJO  CXDUNTY. 


Population. — There  has  l>een  an  increase  in  the  population  of  Navajo 
County  since  the  census  of  19(X),  which  ^ve  it  8,817.  Winslow,  an 
important  railway  center,  and  the  division  point  of  the  Atchison, 
Topeka  and  Santa  Fe  Railway,  has  experienced  considerable  progress, 
and  many  people  have  settled  there.  Other  sections  of  the  county 
also  report  steady  growth.  Holbrook,  the  county  seat,  and  Snowflake 
are  prosperous  ancfgrowing  towns. 

Taxame  property. — The  assessment  roll  for  1902  shows  that  the  tax- 
able property  in  Navajo  County  amounts  to  $1,092,905.14,  a  decrease 
from  last  year  of  about  $100,000.  The  decrease  is  accounted  for  by 
Mr.  Alex.  F.  McAllister,  clerk  of  the  board  of  supervisors,  in  the 
restrictions  placed  upon  the  sheep  industry  by  the  creation  of  forest 
reserves  within  the  countj,  resulting  in  driving  out  the  cattle;  and  it 
is  further  accounted  for  m  the  reduction  of  25  per  cent  made  on  lots 
and  improvements  in  the  town  of  Winslow;  also  a  reduced  rate  of 
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taxation  paid  by  the  Santa  Fe  Pacific  Railway,  which  has  57  miles  of 
track  in  ISavajo  County. 

Financial  cai}dition,—^9LV2L]o  County  was  burdened  when  created 
b}'  an  inheritance  of  §73,000,  representing  its  share  of  indebtedness 
when  the  area  which  comprises  the  county  was  segregated  from  Apache 
County.  Navajo  County  was  formed  in  1895  by  taking  considerable 
of  the  western  portion  of  Apache  Countv.  On  January  1,  1903, 
Navajo  County  will  have  paid  $44,000  of  tliis  indebtedness,  the  bal- 
ance of  $29,000,  under  a  recent  act  of  Congress,  to  be  refunded  under 
a  lower  rate  of  interest  and  an  extended  redemptionfary  time.  A 
bonded  indebtedness  of  $15,000  exists  on  the  buildings  of  the  court- 
house and  county  jail,  making  a  total  indebtedness  of  $44,000.  The 
assets  represented  in  public  buildings,  bridges,  and  other  county 
property  amounts  to  $68,730,  leaving  a  balance  in  favor  of  the  county 
of  $24,730. 

Future  prosperity. — With  the  refunding  of  the  Apache  CounU' 
bonds  and  the  operation  of  the  act  of  Congress  creating  the  Santa  Fe 
Pacific  Railroaa  Compan}'^  under  a  new  charter,  which  stipulates  that 
this  company  shall  pay  $i75  per  mile  on  its  right  of  way  through  New 
Mexico  and  Arizona,  the  sources  of  revenue  of  Navajo  County  will 
become  greatly  increased,  and  with  rigid  and  honest  management  of 
the  county  government  its  future  prosperity  is  assured. 

Irrigaiicyii  and  farming, — In  Navajo  County  this  year  there  are 
4,500  acres  of  land  under  cultivation;  there  are  20  irrigation  canals  in 
the  county  with  35  or  40  miles  of  laterals,  possessing  a  combined 
capacity  of  nearly  4,000  miner's  inches  of  water.  All  of  this  has  been 
accomplished  by  the  farmers  of  the  county  with  the  expenditure  of 
their  own  capital  in  the  most  cases.  The  Mormon  settlers  of  the  town 
of  Woodruff  succeeded,  after  a  half  dozen  failures,  in  placing  a  sub- 
stantial dam  across  the  Little  Colorado;  under  the  most  adverse  con- 
ditions the  Mormons  have  accomplished  wonderful  results,  and  have 
succeeded  in  almost  every  undertaking  of  this  kind.  There  is  a  natu- 
ral reservoir  near  this  settlement  which  might  be  utilized  to  great 
advantage  and  profit^  and  Ihe  attention  of  the  Government  will  no 
doubt  be  called  to  investigate  it  when  the  stoiuge  of  water  is  taken  up 
in  Arizona  by  the  General  Government. 

Raihray  lnt(>re^t^.—The  Santa  Fe  Pacific  Railway  has  built  large 
roundhouses,  machine  and  repair  shops,  depot  buildings,  a  hospital  for 
sick  and  injured  employees,  and  other  extensive  improvements  at 
Winslow,  and  the  town  is  mainly  supported  by  the  railway  interests. 
The  monthly  disbursements  by  the  company  at  Winslow  amount  to 
about  $40,0i)0. 

Dt^'d^/ped  and  undereloped  res(yurcef<, — The  farming  interests  sur- 
rounding Winslow  are  being  developed  to  a  ^reat  extent.  The  rich 
bottom  lands  close  to  Winslow  are  supplied  with  water  for  irrigation 
from  Clear  Creek  and  the  Chevelon  River.  Water  is  thus  carried  a 
distance  of  5  and  11  miles,  respectively,  for  use  upon  these  lands,  and 
the  successful  cultivation  of  the  soil  is  carried  on,  the  principal 
product  being  alfalfa. 

Indications  of  the  existence  of  oil  are  found  near  Winslow,  and  in 
the  northern  portion  of  the  countv  large  coal  deposits  exist  which  have 
not  been  developed.  Gvpsum  and  mica  are  found  in  the  southwestern 
portion  of  the  county.     Tne  manufacture  of  brick  is  one  of  the  coming 
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industries  of  Navajo  County,  and  will  no  doubt  receive  attention  in  the 
future. 

^hipfiients  at  Wlnxlmc. — As  evidence  of  the  importance  of  Winslow 
as  a  sliipping  point,  the  following  figures,  furnished  by  courtesy  of 
Mr.  C.  O.  Brown,  of  the  Santa  Fe  Pacific  Railway,  are"^  presented  to 
show  the  shipments  from  Winslow  during  the  past  year:  74  cars  of 
horses,  representing  an  estimated  value  of  §25.000;  112  cars  of  cattle, 
estimated  value,  )^5.(MK);  iK)  cars  of  sheep,  estimated  value,  $75,0<K); 
1,:].*)0JMK>  pounds  of  wool,  and  1,200,000  pounds  of  Government 
freight. 

PINAL  CX>UNT1'. 

Population, — During  the  past  year  Pinal  County  has  made  but  little 
advaniement  in  population,  although  a  number  of  mining  camps  have 
been  developed  where  several  hundred  men  are  employed,  which  has 
added  to  the  population  to  some  extent,  so  far  as  the  miners  and  other 
employees  were  brought  in  from  mining  districts  outside  the  county. 
The  census  of  11^00  gives  the  county  a  population  of  6,884. 

Ta^mhh^  property, — The  report  of  Thomas  G.  Peyton,  clerk  of  the 
board  of  supervisors  of  this  county,  gives  the  taxable  property  ^ 
$1,680,802.17. 

Financial  condition , — Bonded  indebtedness,  $6,000;  funded  indebted- 
ness by  the  Territory,  $136,138.08;*  floating  indebtedness,  $4,670.40: 
cash  in  treasury,  $12,035.19. 

Ihcihtpnifut  of  vater, — The  Casa  Gi"ande  Valley  Canal  furnishes 
water  for  the  irrigation  of  about  25,000  acres  of  land,  and  there  area 

frreat  many  substantial  ranches  in  this  vallev.  In  the  San  Pedro  Val- 
ey  irrigation  is  pi-acticed  on  a  smaller  scale  by  ranchei*s,  five  or  six 
ditches  being  in  operation.  The  Arivaipa  Creek,  a  tributary  of  the 
San  Pedro  River,  traverses  a  rich  little  agricultural  valley,  and  along 
the  creek  are  found  numerous  prosperous  ranches.  Several  ditche^ 
have  been  constructed  to  take  water  from  the  Arivaipa  Creek  onto  the 
lands  of  ranchers.  Several  ditches  are  taken  fi'om  tne  Gila  River,  the 
largest  of  which  is  the  Florence,  which  is  47  miles  long,  and  has  an 
average  width  of  20  feet.  This  ditch  carries  3,000  miner's  inches  of 
water,  and  was  built  at  a  cost  of  $500,000.  In  the  vicinity  of  Sacaton, 
on  the  n\^ervation,  there  are  ten  ditches  of  small  dimensions  taking 
water  from  the  Gila  River  which  are  owned  and  controlled  by  the 
Indians. 

Stock  raising. — The  total  number  of  cattle  assessed  this  vear  in  Pinal 
County  is  15,984,  valued  at  $181,020;  horses,  2,220,  valued  at  $27,4S<); 
mules,'  78,  valued  at  $1,830;  sheep,  3,500,  valued  at  $7,000:  goats, 
1,000,  valued  at  $2,000.  There  is  a  small  decrease  in  the  number  of 
cattle  over  the  preceding  year,  owing  to  the  drought. 

Minln(/, — Seldom  has  there  been  such  great  activity  in  mining  as 
was  shown  during  the  pjist  year  in  Pinal  (^ounty.  The  great  undevel- 
oped resources  of  this  county  seem  just  to  have  attracted  attention, 
and  eastern  capital  is  rushing  to  Pinal  County,  where  wonderful  min- 
eral deposits  are  found.  The  mining  industry  was  never  brighter 
than  at  present.  Troy  camp,  in  the  Mescal  Mountains,  is  one  of  the 
new  mining  centers  of  the  county.  These  mines  have  been  developed 
at  enormous  expenditure  of  money,  a  60-ton  smelter  has  been  supplied 
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to  treat  the  copper  ores,  and  the  camp  seems  to  have  entered  upon  a 
substantial  growth.  At  present  about  100  men  are  employed,  the  wage 
scale  being  $3.50  and  $4  per  day.  The  Newbury  camp  has  25  men 
engaged,  and  the  Reward  Consolidated  has  35  employea.  At  Mam- 
moth, the  great  gold  camp  of  the  county,  activity  is  suspended  owing 
to  litigation.  When  the  Mammoth  mines  are  working  employment  is 
furnislied  for  about  800  men,  and  the  ranchers  of  the  &an  Pedro, 
Arivaipa,  and  Gila  basins  find  an  excellent  home  market  for  their 
produce. 

Undeijeloved  resource-H. — Pinal  County  is  rich  in  undeveloped  re- 
sources. The  construction  of  the  San  Carlos  dam  will  be  the  means 
of  bringing  thousands  of  acres  of  fertile  lands  under  cultivation,  and 
the  county's  taxable  wealth  will  be  wonderfully  increased.  The 
Phoenix  &  Eastern  railway,  a  proposed  route  traversing  the  Gila  and 
San  Pedro  valleys,  will  open  up  a  rich  country  to  settlement,  and  the 
coming  year  is  very  bright  for  the  county. 

The  Buttes  rei<eri)oii\ — As  is  generally  the  case  throughout  the  entire 
arid  region,  there  is  a  shortage  of  water  during  a  few  days  in  the  sum- 
mer season,  and  to  gain  absolute  security  it  has  been  found  necessary 
to  supplement  the  flow  of  water  in  the  rivers  by  building  storage  res- 
ervoirs. This  has  been  done  in  this  county  by  the  Casa  Grande  reser- 
voir, which  covers  a  surface  of  1,600  acres,  with  an  average  depth  of 
12  feet,  and  contains  about  8,000,000,0(X)  gallons  of  water. 

In  order  to  make  the  water  system  more  efl'ective,  however,  it  will 
be  necessary  to  build  another  reservoir  in  the  Buttes,  12  miles  from 
Florence.  The  report  of  Mr.  Arthur  P.  Davis,  of  the  United  States 
Geological  Survey,  on  the  Buttes  reservoir,  which  was  published  as 
Senate  Doc.  No.  27,  Fifty-fourth  Congress,  second  session,  was  most 
exhaustive.  He  expressed  himself  as  well  pleased  with  the  location, 
and  recommends  that  the  Government  build  the  dam  and  works  in 
order  to  supply  water  in  unlimited  quantities  for  the  Indians  on  the 
Sa<?aton  Reservation.  This  was  the  object  for  which  he  was  sent  out, 
but  incidentally  the  work  will  be  of  great  benefit  to  our  county.  Mr. 
Davis's  report  concludes  as  follows: 

The  plan  recommended,  therefore,  is  the  construction  of  a  storage  reservoir  at  the 
Buttes,  and  canal  and  distributaries  on  the  plan  indicated  previously  in  this  report. 
For  this  plan  an  appropriation  of  $2,244,000  should  be  made  immediately  available, 
and  authority  granted  for  the  condemnation  of  right  of  way  when  necessary. 

That  Mr.  Davis''8  recommendation  will  be  adopted  by  Congress  in  the 
near  future  is  almost  assured,  as  he  shows  plainly  that  the  Government 
could  readily  recoup  itself  for  the  expense  of  construction  by  adding 
value  to  large  tmcts  of  land  now  worthless,  and  by  rendering  the 
Indians  self-supporting.  Mr.  Davis's  work  includes  a  survey  of  Queen 
Creek  reservoir  site,  of  which  he  says: 

The  Queen  project  offers  as  its  utmost  possibility  a  supply  of  water  barely  sufficient 
for  the  present  minimum  demands  of  the  Indian  reservation.  If  it  is  intended  to 
settle  any  considerable  number  of  Indians  on  the  reservation  other  than  those  men- 
tioned in  this  report  (and  there  is  an  abundant  field  for  ^hat  purpose),  or  if  the  pres- 
ent Indians  grow  a«  thev  should  in  numbers  and  ability  to  cultivate  larger  tracts  of 
land,  then  an  additional  independent  water  supph'  would  have  to  be  provided  by 
the  relatively  more  expensive  way  of  pumping.  The  cost  of  such  additional  supply 
would  be  somewhat  less  than  the* estimates  for  pumping  would  indicate,  because,  in 
years  of  excessive  supply,  the  waters  of  Queen  Creek  would  be  made  to  do  the  duty 
and  the  running  expenses  of  pumping  saved.  The  table  shows  six  such  years  in  the 
record  of  twenty-four. 
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On  the  other  hand,  the  cost  of  storage  per  acre-foot  is  much  lees  by  the  use  of  the 
Buttes  reservoir  than  by  the  Queen  Creek.  It  would  furnish  as  much  water  as 
might  be  desired  for  the  Indian  reservation  and  leave  a  large  surplus  to  be  sold  to 
settlers  on  Government  lands,  under  the  canal  system.  It  seems  certain  that  it  will 
some  day  be  desirable  to  furnish  the  Indian  reservation  about  20,000  acre-feet  of 
water  per  annum.  This  is  double  the  estimated  capacity  of  the  Queen  reservoir. 
If  this  amount  of  excess  were  furnished  bv  pumping  from  wells  this  investigation 
indicates  that  the  entire  cost,  capitalizing  the  running  expenses  at  4  per  cent,  would 
be  in  the  neighborhood  of  $1,000,000.  Double  this  sum  invested  in  the  Buttes  reser- 
voir would  furnish  a  reliable  supply  of  seven  or  eight  times  as  much  water,  and  the 
supplv  could  be  used  to  give  value  to  the  large  tract  of  Government  land  which  it 
would  serve,  and  the  Goveriiment  could  thus  recoup  itself  for  the  expense  of  con- 
struction. Therefore,  there  is  no  question  but  that  for  the  provision  of  this  quan- 
tity of  water  the  construction  of  the  Buttes  reservoir  is  by  far  the  cheapest  method 
in  the  end.  Some  broad  questions  of  public  policy  are  also  involved  m  this  ques- 
tion and  deserve  serious  consideration.  These  two  reservoirs  are  natural  resources, 
and  it  is  to  the  public  interest  that  they,  together  with  the  public  lands  which  they 
would  water,  should  be  utilized  to  the  greatest  possible  extent.  A  broad  economy, 
therefore,  dictates  the  choice  of  the  Buttes  project,  and  the  Grovemment  being  the 
owner  of  the  lands  to  be  watered,  is  directly  interested  in  having  them  reclaimed  as 
economically  as  possible. 

PIMA  COUNTY. 

PopulMion. — ^The  census  of  1900  gives  Pima  County  a  population 
of  14,689.  The  increase  has  been  rapid  and  substantial  since  the  cen- 
sus was  recorded  in  1900,  and  at  the  close  of  the  last  fiscal  year  it  was 
conservatively  estimated  that  the  county  contained  20,000  people. 
The  greatest  increase  has  been  in  the  vicinity  of  Tucson,  the  seat  of 
the  county's  government,  where  numbers  of  wealthy,  intelligent,  and 
refined  people  of  Northern  and  Eastern  States  have  located;  they 
have  in  many  instances  built  beautiful  homes,  engaging  in  mining, 
cattle,  or  commercial  business,  thus  adding  to  the  wealtn  of  the  county. 
The  mining  camps  have  received  a  liberal  share  of  the  new  settlera, 

Earticularly  the  western  and  southern  portions  of  the  county.  Tucson 
ad  a  population  of  7,633 ,  according  to  the  census  of  1900;  but  the 
rapid  growth  of  the  city  during  the  past  two  years  has  greatly  added 
to  this  number,  and  a  conservative  estimate  places  the  city's  present 
population  at  10,000. 

Financial  condition  of  the  county. — The  assessed  valuation  of  Pima 
County's  taxable  property  for  the  year  1902  amounts  to  $3,720,317.37, 
presenting  an  increase  over  the  year  1901  of  $133,523.91,  the  increase 
in  valuation  being  due  to  the  extensive  improvement  of  town  lots  in 
the  city  of  Tucson.  The  acreage  of  cultivated  lands  in  the  county  is 
not  large,  and  in  the  assessment  roll  it  is  never  separated  from  the 
uncultivated  lands:  the  combined  acreage  amounting  to  60,380.5  acre«, 
which,  with  improvements  thereon,  are  valued  at  $265,759.  There 
are  17,208.3  acres  in  land  grants  within  the  county;  this  land,  witii 
improvements,  is  assessed  at  $10,602.  There  are  202  patented  mines 
in  the  county,  having  an  assessed  valuation  of  $63,160. 
The  bonded  indebtedness  of  Pima  County  is  as  follows: 

Territorial  5  per  cent  bonds $210,240.05 

County  7  percent  bonds 100,000.00 

County  4  per  cent  refunding  bonds 47, 000. 00 

Total 357,240.06 

County  floating  indebtedness 20, 598. 05 
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The  resources  of  Pima  County  are  as  follows: 
Due  from  Santa  Cruz  Countv,  account  of  the  segregation  of  Pima 
and  Santa  Cruz  counties,  the  following  bonds,  to  wit: 

7  per  cent  bonds $38, 513. 33 

6  per  cent  bonds 44, 893.  67 

183,407.00 

Cash  in  treasury 41,783.54 

Court-house  and  county  property 50, 000. 00 

175,190.54 

Settlement  of  lauds. — During  the  past  year  there  were  22  final  cer- 
tificates of  Government  land  issued  ny  tHe  United  States  Land  Office 
at  Tucson  for  land  within  Pima  County.     These  covered  four  sections. 

Artesian  water. — The  development  of  artesian  water  in  the  Santa 
Cruz  Valley  near  Tucson  has  been  given  considerable  attention  during 
the  year,  and  the  results  have  been  most  flattering.  At  a  depth  of  15 
feet  an  artesian  flow  of  pure  water  was  developed,  the  pressure  being 
sufficient  to  raise  the  water  a  foot  above  the  surface  of  the  grouncT 
The  first  effort  in  this  direction  developed  a  flow  of  50,000  gallons  per 
twenty-four  hours,  and  other  wells  are  being  sunk  in  the  same  vicinity 
with  the  hope  of  securing  sufficient  water  to  irrigate  large  tracts  of 
lands  in  the  valley.  At  several  places  in  the  county  water  has  been 
developed  by  sinking  a  series  of  wells  and  putting  in  pumps  of  suffi- 
cient capacity  to  raise  water  for  irrigating  several  hundred  acres.  The 
Papago  Indians  have  constructed  a  dam  across  the  Santa  Cruz  River, 
above  their  reservation  south  of  Tucson,  and  have  succeeded  in  obtain- 
ing enough  water  to  raise  crops  of  hay  and  grain  for  their  own  use. 

The  stock  industry. — There  are  2,959  horses  in  the  county,  which 
are  valued  at  $A8,270.  The  number  of  cattle  is  estimated  at  21,660, 
with  an  assessed  valuation  of  $216,600.  The  milch  cows  number  881. 
There  are  few  sheep  in  the  county,  no  more  than  two  or  three  bands, 
aggregating  6,000  all  told.  The  past  year  being  very  dry  consider- 
able losses  of  cattle  and  horses  were  met  with;  but  with  generous  rains 
during  the  months  of  August  and  September  of  this  year  cattlemen 
report  a  rapid  resuscitation  of  stock  and  a  vast  improvement  in  the 
ranges  throughout  the  county.  The  southern  portion  of  the  county 
suffered  less  from  the  drought  than  the  western  portion. 

Mining, — The  location  of  mining  claims  during  the  year  shows  un- 
usual activity  in  the  mining  districts  of  the  county.  A  great  many 
small  mines  are  working  constantly,  employing  from  twenty  to  thirty 
men.  Two  of  the  largest  mines  in  the  county  closed  down  earlv  in 
the  spring  owing  to  the  low  price  commandeci  by  copper,  but  their 
early  resumption  is  expected.  Development  of  copper,  gold,  nickel, 
woifi-amite,  molybdenum,  and  other  metals  is  being  prosecuted  w  ith 
vigor,  and  the  county  is  regarded  as  one  of  the  coming  mineral  divi- 
sions in  production  of  mineral  wealth. 

Water  storage. — There  are  located  in  Pima  County  several  excellent 
places  provided  by  nature  as  natural  storage  reservoirs.  Thousands 
of  acres  of  rich  agricultural  lands  would  at  once  become  productive 
were  any  one  of  these  basins  developed  for  the  storage  ot  the  flood 
waters.  No  efforts  have  been  made  in  the  direction  of  water  storage 
in  Pima  County,  although  a  number  of  sites  have  been  located. 

Petrolef/nt. — Several  thousand  acres  of  land  have  been  located  dur- 
ing the  year  under  the  mineral  laws,  and  efforts  have  been  made  to 
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develop  oil.  Two  local  companies  hav^e  been  trying  to  locate  oil  in 
localities  said  to  be  very  favorable,  but  no  material  results  have  so 
far  been  obtained.  One  of  the  companies  is  operating  in  the  south- 
eastern portion  of  the  county  and  the  other  in  the  northern  portion. 

Comity  roads. — ^The  roads  of  the  county  are  in  very  good  condi- 
tion. A  large  steel  bridge  across  the  Santa  Cmz  River  near  Tucson 
has  been  completed  at  a  cost  of  $^,000. 

Undeveloped  remnrcei<. — The  undeveloped  resources  of  Pima  County 
are  very  extensive,  the  mining  districts  nolding  out  the  greatest  pos- 
sibilities for  investors.  It  is  a  recognized  fact  that  the  mineral 
resources  of  Pima  County  have  never  been  developed,  there  being  at 
the  present  time  but  a  very  small  number  of  producing  mines  in  the 
county.  Wherever  development  has  been  prosecuted  to  any  great 
depth  upon  ore  bodies,  excellent  results  have  invariably  been  the 
reward.  The  county  is  rich  in  mineral,  and  will  some  day  rank  with 
Cochise,  Yavapai,  and  Graham  in  production.  The  chieif  di-awback 
at  present  in  tne  more  remote  districts  is  the  lack  of  railroad  facilities 
for  transi)ortation  of  ores,  supplies,  and  equipment  for  the  mines, 
which  is  carried  on  now  at  enormous  expense  to  operators.  A  rail- 
road passing  south  from  Tuc^son  to  Nogales  would  be  the  means  of 
opening  up  and  developing  a  rich  mineral  and  agricultural  country. 

Mr.  C.  O.  Rouse,  clerk  of  the  board  of  supervisors,  who  has  pro- 
vided me  with  much  of  the  valuable  information  contained  in  this 
description  of  Pima  County,  submits  also  the  following  information, 
which  shows  the  prosperous  condition  of  the  county: 

The  amount  of  the  tax  roll  for  1901  was  $114,116.20,  on  a  $3.70  per  hiindreti  count}' 
and  territorial  lew.  Of  the  al)ove  amount  the  delinquent  list  was  $11, 3.*^. 84,  of 
which  amount  all  Wt  $1,184.76  remains  uncollected.  Of  the  amount  of  the  deliu- 
<]^uent  list  remaining  uncollected,  at  least  one-half  will  yet  be  collected  before  the 
time  for  redemption  has  expired,  and  the  other  half  will  be  the  uncollected  tax  on 
property  sold  to  the  Territory. 

SANTA   CRUZ  COUNTY. 

Santa  Cruz  County  contains  some  rich  mining  districts,  notably 
Patagonia,  Harshaw,  Washington  Camp,  and  the  Santa  Rita  mineral 
districts.  There  has  been  during  the  year  considerable  development 
in  mining  in  these  districts  and  extensive  improvements  have  been 
made  in  older  producing  camps. 

The  county  is  notable  principally  for  its  great  cattle  ranches  and  is 
regarded  as  one  of  the  most  profitable  counties  for  stock  raising. 

The  condition  of  the  county  has  not  been  reported,  hence  I  am 
unable  to  present  a  detailed  statement  of  the  increased  population, 
stock  interests,  and  other  subjects  showing  the  progress  made  during 
the  year. 

Irrigation  is  carried  on  near  the  towns  of  Nogales,  Calabasas,  Pata- 

fonia,  Crittenden,  and  Lochiel.  The  supply  of  water  is  obtained  chiefly 
rom  the  Sonoita  and  the  Santa  Cruz  rivers.  The  latter,  rising  in  the 
Canille  Mountains,  flows  south  into  Mexico  and  then  northwesterly 
through  the  cAitral  portion  of  the  county.  The  Sonoita  has  its  source 
in  the  northeastern  part  and  flowing  southwest  unites  with  the  Santa 
Cru^  at  Calabasas. 

The  largest  irrigation  system  that  has  been  reported  is  that  of  the 
Calabasas  Irrigation,  Land,  and  Water  Company.  The  water  for  the 
canal  is  taken  from  the  Sonoita  and  Santa  Cruz  rivers,  and  is  diverted 
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by  three  or  four  temf)orary  dams  into  the  main  canal.  The  canal  is 
12  miles  long.  The  cost  of  the  system  was  $10,000,  and  the  number 
of  acres  designed  to  be  irrigated  by  it  was  3,000.  The  supply  is  not 
sufficient  for  the  land  already  under  ditch,  and  this  scarcity  is  especially 
noticeable  in  the  months  of  April  and  May.  It  is  estimated,  however, 
that  by  the  expenditure  of  $25,000  for  the  construction  of  dams  to 
impound  the  flood  waters,  10,000  acres  could  be  brought  under  culti- 
vation. Other  small  ditches  owned  b\'  individuals  and  taken  from  the 
Sonoita  River  are  in  operation. 

The  soil  is  very  fertile,  and  with  plenty  of  water  could  easily  pro- 
duce two  crops  a  year,  but  the  supply  of  surface  water  is  not  sufficient 
for  the  land  already  under  cultivation.  The  flow  in  neither  the  Sonoita 
nor  the  Santa  Cruz  is  continuous.  Reservoir  sites  are  reported  in 
which  the  floods  which  result  after  the  rainy  seasons,  from  late  summer 
to  early  fall,  could  be  cheaply  stored.  The  supply  of  underground 
water  seems  to  be  plentiful. 

YAVAPAI   COUNTY. 

Mr.  J.  H.  Robinson,  clerk  of  the  board  of  supervisors  of  Yavapai 
County,  submits  the  following  comprehensive  report  of  the  progress 
of  Yavapai  Countv  during  the  pa^t  year: 

Population, — Tte  census  of  1900  gave  Yavapai  Councy  a  populatio^i 
of  13,799,  but  it  is  safe  to  say  that  at  the  present  time  the  population 
will  exceeed  17,500  souls,  as  the  gains  in  this  county,  especialh^  in 
Prescott  and  the  mining  districts,  nave  been  enormous.  In  1890  the 
population  of  Yavapai  County  was  8,685,  and  at  that  time  Yavapai 
County  included  all  of  Coconino  and  a  small  portion  of  Gila  counties. 
In  1900  the  combined  population  of  Coconino  and  Yavapai  was  19,813. 
The  present  combined  population  shows  a  gain  of  10,628  souls  from 
1890  to  1900,  but  the  growth  in  population  for  the  two  j^ears  just 
passed  in  Yavapai  County  has  been  considerably  greater  than  at  any 
time  in  the  history  of  the  county. 

The  new  population  consists  principally  of  those  interested  in  min- 
ing, and  is  distributed  among  the  various  mining  districts  of  the 
county,  although  the  main  growth  has  been  in  the  city  of  Prescott,  the 
population  of  that  city  having  increased  wonderfully  since  the  census 
of  1900.     Most  of  the  new  population  consists  of  Americans. 

TaxabU proj)e7'ty, — In  1901  the  assessed  valuation  of  Yavapai  County 
was  $4,346,826.34.  In  1902  the  same  is  $5,220,735.91,  which  shows  an 
increase  in  taxable  property  of  $873,909.57,  the  increase  being  largely 
among  the  mining  districts,  and  is  augmented  by  the  avSsessment  of 
patented  mines. 

Finaneml  cmidition, — The  financial  condition  of  Yavapai  County  on 
the  31st  day  of  December,  1901,  was  as  follows: 

BONDED   INDEBTEDNESS. 

Yavapai  Countv  redemption  bonds,  7  per  cent,  January  5,  1908 $128, 000. 00 

Territorial  funaing  bonds,  5  per  cent,  dated  July  15,  1892,  redeemable 

after  20  years ;  mature  in  50  years 52, 163. 00 

Territoriar  funding  bonds  (under  litigation  now^  declared  valid  by 
United  States  court),  5  per  cent,  dated  July  15,  1896,  redeemable 
after  20  years;  mature  in  50  years 258,000.00 

Total  bonded  debt 438,163.00 
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FLOATING    DEBT. 

Floating  debt $120,wi20. 06 

Cash  in  treasury  available  for  payment  of  floating  debt 90, 952. 1 8 

Total  floating  debt 29, 367. 88 

Besides  the  above  $90,952.18,  there  was  in  the  county  treasury  at 
the  above  date  $82,082.80,  the  same  being  available  for  current 
expenses.  Since  December  31,  1901,  there  has  been  $15,000  of  the 
Yavapai  County  redemption  bonds  bearing  7  per  cent  interest  paid  and 
redeemed.  The  county  is  not  incurring  any  new  indebtedness,  and  is 
paying  off  the  bonded  indebtedness  at  the  rate  of  from  $15,000  to 
^20,000  per  year,  and  will  increase  that  amount  with  the  increa.*4e  of 
the  assessment  roll.  The  tax  rate  for  1901  of  this  county  was  ^  on 
each  $100  valuation. 

The  property  owned  by  the  county  is  distributed  as  follows: 

County  property  (real  and  personal): 

Block  of  land  in  Prescott,  known  as  the  *' Plaza,"  on  which  the  county 

courthouse  is  situated *.  $75, 000 

Improvements  on  said  block  of  ground 40, 000 

Furniture  and  fixtures  within  above  buildings 8, 000 

Countv  hospital  ( buildings  and  grounds) ^ 15,  000 

Branch  county  jail  at  Congress 300 

Total 138,300 

Value  of  school  property  in  Yavapai  County  December  31,  1901 62,  000 

Total  value  of  all  county  property 200, 300 

Of  the  untaxed  property,  but  which  will  become  taxable  after 
certain  dates,  is  the  following,  to  wit: 

Railroads  (narrow  gauge) .  v miles. .     25. 8 

Railroads  (standard  gauge) do. . .  168. 3 

These  roads  were  built  under  acts  of  the  legislature  exempting  such 
roads  from  payment  of  taxes  for  certain  periods.  The  roads  were 
built  and  have  aided  very  materially  the  growth  in  this  county,  and 
have  opened  up  mineral  sections,  enabling  mines  to  get  their  products 
to  smelters  and  markets  at  lower  i"ates,  and  which  could  not  have  been 
worked  without  the  railroads.  Of  other  property  in  this  county  which 
is  not  yet  paying  taxes,  but  will  be  in  the  next  year,  are  several 
unpatented  mines,  the  process  of  patenting  such  claims  now  l)eing 
under  way  in  the  land  offices.  Of  the  above  railroads,  the  narrow 
gauge  will  become  taxable  in  1903,  thus  increasing  the  assessment  roll 
of  tnis  county  considerably. 

The  tax  mte  of  Yavapai  County  for  all  purposes  per  $100  valuation 
for  the  year  1902  is  as  follows: 

1.  Territorial  general  fund  (par.  3831,  R.  S.,  1901) fO.  .35 

2.  Territorial  insane  asvlum  interest  fund  (par.  3615,  R.  S.,  1901) 10 

3.  Territorial  normal-school  fund  ( par.  3702,  R.  S. ,  1901 ) 05 

4.  Territorial  school  fund  (par.  2246,  R.  S.,  1901) 03 

5.  Territorial  ref orm-nchool  fund  (par.  3762,  R.  S. ,  1901 ) 05 

6.  University  fund  (par.  3652,  R.  S.,  1901) 06 

7.  Northern 'Arizona  normal-school  fund  (par.  3718,  R.  S.,  1901) 025 

8.  Prison  fund  (par.  3601,  R.  S.,  1901) 12 

9.  Ranger  fund  (par.  3229,  R.  S.,  1901) 05 

10.  Redemption  fund  (par.  3615,  R.  8.,  1901) 02 

11.  Capitol  building  fund  (act  No.  35,  Laws  1901) 035 

12.  Interest  Worid's  Fair  bonds  (act  103,  Laws  1891 ) 002 

13.  Territorial  interest  fund  (R.  S.,  2047,  and  act  of  Congress  1890) 14 
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14.  Territorial  prison-improvement  fund  (act  14,  Laws  1901 ) $0. 035 

15.  Normal  school  of  Arizona  dormitory  fund  ( par.  3699,  R.  S. ,  1901 ) 02 

16.  Northern  Arizona  normal-school  fund  (par.  3719,  R.  S.,  1901 ) 01 

17.  Insane  asylum  improvement  fund  (act  62,  Laws  1901 ) 03 

18.  University  interest  fund  (par.  3663,  R.  S.,  1901) 005 

19.  Interest  on  St.  Louis  international  bonds  (act  No.  86,  sec.  10,  Laws  1901) .      .  005 

Total  Territorial  purposes 1. 137 

1.  County  school  fund 0. 50 

2.  County  general  fund 95 

3.  County  road  hind 32 

4.  Interest  on  $52,163.60  funded  indebtedness 053 

5.  Interest  on  other  funded  indebtedness 63 

6.  Interest  Yavapai  County  bonds,  1888 13 

7.  Redemption  fund,  Yavapai  County  refunding  bonds,  1888 28 

Total  county  purposes 2. 863 

Total  county  and  Territorial  purposes 4. 00 

Also  a  special  taK  of  24  cents  on  each  $100  valuation  of  all  taxable  property  in 
school  district  No.  1,  **Pre8cott'*  (bonded). 

Grand  total  for  Territorial  and  county  purposes  is  $4  on  each  $100  valuation. 

Grand  total  for  Territorial,  county,  and  school  district  No.  1,  "Prescott"  (bonded) 
is  $4.24  on  each  $100  valuation. 

A^ricidtiire, — While  the  principal  industry  of  Yavapai  County  is 
mining,  it  is  not  without  a  large  agricultural  area,  whicn  includes  the 
fertile  valleys  of  the  Verde,  Skull,  Kirkland,  Walnut  Grove,  Wil- 
liamson, Walnut  Creek,  Thompson,  and  Chi  no,  with  such  bottom  lands 
as  stretch  along  the  foothills  of  the  mountains  and  along  the  small 
water  courses.  AH  these  valleys  produce  large  quantities  of  alfalfa, 
all  kinds  of  grain,  vegetables,  and  all  fruits,  except  tropical.  The 
fertility  of  these  valleys  can  not  be  surpassed.  While  there  has  been 
no  startling  growth  in  the  cultivation  of  lands  in  this  county,  there 
has  been  a  steady  one,  and  with  water  storage  a  large  area  can  be 
reclaimed  which  is  now  dormant. 

Settletneftit  of  landn, — The  settlement  of  lands  in  this  county  has 
decreased  very  materially  in  the  past  few  years,  which  is  attributed  to 
the  closing  up  of  large  areas  of  land.  A  great  deal  of  this  land,  and 
in  fact  most  of  it,  ip  untimbered,  and  in  several  instances  the  closing  of 
such  tracts  have  worked  hardships  on  the  settlers  or  squatters,  as  some 
of  such  land  being  unsurveyed  it  was  held  by  squatter's  rights,  which 
became  void  after  the  setting  aside  of  the  reserves.  The  reserves  in 
this  county  are  to  'a  great  extent  on  nontimbered  lands  and  the  clos- 
ing up  of  this  land  not  only  retards  the  growth  in  population,  but  also 
in  wealth. 

Water  stc/rage, — With  proper  water  storage  in  this  county  thousands 
of  acres  of  land  can  be  reclaimed  and  brought  under  a  high  state  of 
cultivation,  to  say  nothing  of  the  increased  population  such  reclama- 
tion will  add  to  the  alreacty  increasing  population. 

The  dry  beds  of  creeks  and  table-lands  contain  more  or  less  gold 
which  can  be  worked  to  a  profit  with  proper  water  storage,  but  can 
not  be  worked  at  the  present  time  for  tne  want  of  such.  After  water 
storage  is  provided,  the  output  of  placer  gold  will  exceed  that  of  Cali- 
fornia in  tne  early  days. 

Railroad  hulding.—The^  past  year  has  witnessed  the  completion  of 
the  branch  road  from  Huron  Station  on  the  Prescott  and  Eastern  Road 
to  the  Poland  mines.  This  road  runs  the  entire  distance  through 
mining  districts  and   is  destined  to  open  up  a  large  mineral  belt. 
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There  i.s  now  under  way  a  tunnel  from  Lynx  Creek  to  the  terminal  of 
this  road,  which,  when  completed,  will  be  over  s,500  feet  in  length. 
This  tunnel  has  several  high  grade  mineral  veins.  The  distance  of 
this  branch  road  is  7.7  miles. 

There  is  now  under  construction  from  Mayers  to  the  Bradshaw  the 
Bradshaw  Mountain  Railroad.  There  has  been  completed  of  this  road 
about  six  miles,  and  at  the  present  time  several  hundred  men  are 
employed,  and  by  spring  the  same  will  no  doubt  be  completed  and  will 
then  open  up  one  of  the  largest  and  richest  mineral  sei*tions  in  the 
West. 

Sfocl'  ral^^ltifj, — The  entire  surfa(*e  of  the  county  is  covered  with 
certain  grasses,  which  afford  pasture  for  all  kinds  of  live  stock,  and 
while  the  past  year  has  witnessed  a  very  dry  season,  the  same  has  not 
affected  the  raising  of  live  stock,  as  the  various  shrubs  and  diffei-ent 
kinds  of  oaks  have  furnished  excellent  browsing.  .The  past  summer 
has  witnessed  several  very  heavv  rains,  which  caused  the  grass  to 
spring  up  and  afford  pasture  for  all  stock.  Cattlemen  look  for  a  large 
increase  m  live  stock  during  the  next  year. 

Bu!l4l!)i(f  Hfoiir, — Yava})ai  County  has  within  its  lK)rders  an  unlimited 
supply  of  all  kinds  of  building  stone,  such  as  onyx,  lithograph,  tufa, 
granite,  sandstone,  pipestone.  and  several  other  varieties.  It  has  not 
only  furnished  the  same  to  build  large  buildings  in  the  E^t  and  in 
California,  but  also  furnished  the  stone  for  the  capitol  at  Phoenix. 

Cifiej*. — Prescott,  the  county  seat,  has  a  population  of  5.000  souk 
The  biusiness  portion  of  the  city  is  of  brick,  and  since  the  fire  of  19i»0 
the  city  has  increased  in  taxation  over  $800,000.  The  residences  of  the 
city  are  among  the  finest  in  the  Territory.  There  is  now  under  con- 
struction a  brick  schoolhouse  (public)  which,  when  completed,  will  cost 
$50,000,  and  the  school  system  is  unsurpassed.  The  Sisters  of  St. 
Joseph  have  also  purchased  lots  and  have  plans  under  way  for  the 
builaing  of  a  schoolhouse  and  convent  which,  when  completed,  will 
cost  about  $20,(K)0.  Churches  are  well  represented,  and  all  denomina- 
tions have  fine  buildings. 

The  water  svstem  is  unsurpassed.  Water  is  pumped  a  distance  of 
20  miles  from  l)el  Rio,  the  supply  coming  from  springs.  The  svstem 
is  owned  and  operated  by  the  city.  The  main  streets  are  graded  and 
the  city  has  a  volunteer  tire  department.  Electric  lights  are  in  all 
buildings  and  arc  lights  on  the  comers.  There  ai*e  two  telephone  sys- 
tems, the  ""Independent"  and  the  ''Sunset.''  All  fratenial  organiza- 
tions are  represented  in  the  city.  The  Odd  Fellows  own  their  own  lot 
and  building,  and  the  Masons  and  Elks  also  own  lots  and  intend  build- 
ing in  the  near  future.  There  are  two  daily  papers  and  one  weekly 
?iper  published.  Prescott  is  the  center  of  the  mining  district  of 
avapai  County. 

Jerome  has  a  population  of  about  2MM)  souls,  but  that  does  not 
include  the  people  working  for  the  United  Verde  Copper  Company. 
The  works  and  town  together  have  a  population  of  over  4.00(>.  The 
business  portion  of  the  town  is  of  bricK  and  the  residences  are  of 
frame.  The  district  has  a  tine  frame  schoolhouse  heated  by  hot  air. 
Jerome  has  several  churches.  Water  is  furnished  by  the  United  Verde 
Copper  Company,  and  the  town  has  a  volunteer  fire  department  The 
town  is  lighted  by  electricity.     There  are  two  telephone  systems. 

Congress  is  unincorporated;  the  town  is  mostly  of  frame  and  lias  a 
large  school  building. 
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Ash  Fork,  unincorporated,  is  on  the  line  of  the  Santa  Fe  Pacific 
Railroad,  and  trains  of  the  Santa  Fe,  Prescott  and  Phoenix  Railroad 
make  connections  at  that  point. 

Mayer  is  the  terminal  of  the  Prescott  and  Eastern  Railroad. 

Congress  Junction  is  the  shipping  point  for  Congress  and  Octave. 

Bigbug  is  the  center  of  Bigbug  mining  district  and  contains  a  large 
mining  population. 

Mining, — This  subject  is  presented  under  the  title  of  mining  in  the 
preceding  pages  of  this  report. 

YUMA   COUNTY. 

Population, — A  conservative  estimate  of  the  increase  in  population 
in  luma  County  since  the  census  of  1900  was  taken  is  600,  which 
gives  the  county  nearlv  10,0i)0  people  at  this  time.  All  European 
nations  and  the  oriental  countries  are  represented  in  the  population  of 
the  county.  In  the  town  of  Yuma  the  Mexican  population  is  fully 
50  per  cent.  Along  the  Colorado  Valley,  the  principal  agricultural 
region,  and  the  most  thickly  settled  portion  of  the  county,  the  Mexican 
population  is  less  than  6  per  cent,  the  majority  representing  every 
btate  in  the  Union.  In  the  mining  camps  of  Yuma  County  the  popu- 
lation- is  about  30  per  cent  Mexicans.  Engaged  in  commerce,  fanning, 
agriculture,  mining,  and  other  honorable  pursuits,  and  foremost  in 
religious  and  social  functions,  the  Mexican  citizen  in  Yuma  to-day 
compares  most  favorably  with  the  best  type  of  American  citizenship. 

Settlement  of  kinds, — Mr.  C.  P.  Cronin  has  sub|iiitted  the  following 
report  upon  this  subject,  which  covers  it  fully.  Mr.  Cronin  is  clerk  of 
the  board  of  supervisors  of  Yuma  County,  and  has  been  a  close 
observer  of  the  advancement  of  the  county: 

A  very  substantial  increase  in  the  assessment  roll  of  Yuma  County  for  the  year 
1902  over  the  previous  year  is  one  of  the  best  and  surest  indications  of  her  material 
advancement  In  1901  there  was  assessable  29,885  acres  of  land  at  a  total  valuation 
of  153,740.  The  present  year  shows  an  acreage  of  32,165,  with  a  valuation  of  $61 ,574. 
These  figures  include  but  little  of  the  fertile  valley  just  south  of  the  town  of  Yuma, 
which  was  thrown  open  to  settlement  in  March,  1901,  under  the  provisions  of  the 
"Wilson  bill."  This  tract  of  land  comprises  about  50,000  acres  of  the  most  fertile 
land  in  the  world,  very  little  of  which  final  proof  has  l)een  made  upon.  It  has  given 
homes  to  upward  of  400  families  since  the  date  of  opening,  many  of  the  people  having 
come  from  Texas,  California,  and  other  less  favored  farming  sections  of  the  country. 
This  section  of  Yuma  County  is  conceded  to  be  the  richest  agricultural  district  in  the 
Territory  of  Arizona.  Water,  the  main  issue,  is  very  plentiful,  especially  during  the 
summer  months  when  most  needed.  A  petition  is  now  before  Congress  praying  for 
the  construction  of  a  levee  from  the  town  of  Yuma  to  the  Mexican  line,  a  clistance 
of  24  miles,  insuring  the  settlers  against  the  occasional  spring  rise,  and  reclaiming 
many  hundred  acres  of  rich  bottom  land. 

Canals, — Three  canal  systems  are  now  supplying  an  abundance  of 
water  in  the  valley.  The  Colorado  Valley  rumping  and  Irrigation 
Company  supplies  from  a  gigantic  centrifugal  pump  a  narrow  strip 
near  the  mesa  too  high  for  gravity  irrigation.  The  Yuma  Valley 
Union  Land  and  Water  Company,  or  '*•  Farmer's  Canal,"  and  the  Irri- 

fation  Land  and  Improvement  Company,  or  "Ludy  system,"  each 
ave  constructed  during  the  past  two  jears  irrigation  systems  that 
can  not  be  excelled  in  the  entire  West.  The  \uma  Valley  Union 
Land  and  Water  Company  is  distinctively  a  farmers'  mutual  or  coop- 
erative institution,  guaranteeing  to  its  members  bv  chai-ter  and 
by-laws  that  water  shall  be  furnished  at  actual  cost  of  distribution. 
The  leading  feature  and  substantial  advantage  of  these  canals  is  in 
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the  fact  that  the  Colomdo  River  carries  an  abundance  of  water  at  all 
seasons,  it  being  a  navigable  stream,  no  dams  being  required  to  divert 
the  flow.  In  a  few  years,  when  United  States  patents  are  issued  for 
this  land,  manv  thousands  of  dollars  will  be  adaed  to  Yuma  County's 
assessment  roll. 

Up  the  Colorado  River,  between  the  Colorado  and  Gila  rivers,  the 
Rockland  Canal,  a  new  enterprise,  has  reclaimed  many  thousand  acres, 
expended  much  capital,  ana  has  now  in  operation  12  miles  of  main 
canal,  with  many  miles  of  laterals.  The  head  gate  at  Cocopah  Point, 
on  the  Colorado  River,  has  the  advantage  of  coming  through  a  cleft  in 
the  rock  bank  of  the  river,  a  natural  head  gate.  About  1,800  acres 
are  now  under  irrigation  on  the  east  side  of  the  Gila  River.  It  is 
contemplated  at  a  date  in  the  near  future  to  cross  the  Gila  River  at  a 
point  about  7  miles  east  of  the  town  of  Ymna.  Six  4-foot  pipes  will 
be  used,  iron  bound  and  securely  anchored.  This  irrigation  enterprise 
means  more  to  Yuma  County  and  Arizona  in  general  than  any  other 
similar  proposition  now  under  contemplation.  The  very  fertile  Gila 
Valley,  immediately  east  of  Yuma,  will  be  reclaimed,  and  after  passing 
through  the  town  of  Yuma,  every  acre  of  land  in  the  Colorado  Valley 
will  be  susceptible  to  gmvitv  irrigation. 

Farther  up  the  Colorado  feiver,  about  60  miles  north  of  Yuma,  the 
Cibola  Valley,  while  unheralded  and  little  known,  is  sharing  m  the 
general  prosperity  of  this  section.  The  Cibola  Canal  Company's  grav- 
ity ditch  and  the  pumping  companv's  pumping  plant  cover  a  tract  of 
12,000  acres,  a  small  portion  of  which,  however,  is  as  yet  under  cul- 
tivation. That  this  little  settlement  receives  better  price^s  for  its 
products,  and  is  to  be  considered  as  the  most  prosperous  farming  sec- 
tion of  the  Territorv,  is  owing  to  the  fact  that  the  adjacent  mines  of 
Yuma  County  and  the  great  mining  camp  at  Picacho,  Cal.,  just  across 
the  river,  purchase  at  an  advanced  price  every  crop  the  land  will 
produce. 

Moving  east  along  the  Gila  River,  at  Mohawk  and  Palomas,  the 
present  year  has  been  one  of  satisfaction  and  success.  Larger  crops 
of  alfalfa  and  grain  than  any  former  year  has  produced  is  the  almost 
unexceptional  rule,  and  while  at  the  present  time  a  scarcity  of  water 
exists,  general  advancement  and  success  marks  this  section. 

Actlnfy  (uid'progre^H, — The  records  of  the  office  of  the  recorder  of 
Yuma  County,  an  unimpeachable  evidence,  show  greater  activity  in 
mining,  famiinor,  cattle,  and  the  hog  industrv  than  ever  before. 

The  town  of  Yuma  has  doubled  in  size  ancl  population  in  six  years. 
The  primitive  adobe  has  given  place  to  the  2  and  3  story  brick  blocks. 
The  streets  are  being  paved,  and  modern  residences  now  grace  what 
was  only  a  few  short  months  past  barren  desert.  A  modern  fire 
department,  tire  house,  engine,  hose  cart,  and  ladder  companies,  a 
bank,  and  two  steamship  lines  on  the  river  are  but  a  few  indications  of 
Yuma's  rapid  strides.  That  the  community  is  exceptionally  pros- 
perous, the  inhabitants  generally  sharing  therein,  is  no  way  better 
(lemonstrated  than  by  the  action  of  the  county  board  of  equalization 
in  its  July  meeting.  At  that  time  a  uniform  raise  of  25  per  cent  was 
made  on  all  town  property,  business  and  residence,  over  the  assessed 
valuation  of  1901. 

Another  evidence  of  advancement  and  growth  is  the  great  register 
of  Yuma  County.  The  year  1898  showed  852  citizens  of  the  United 
States  entitled  to  vote  at  the  general  election;  978  votes  were  cast  at 
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the  general  election  following  the  registration  of  1900,  and  from  a  con- 
ser\'ative  calculation,  based  upon  tne  number  of  registration  so  far 
received,  it  is  estimated  that  at  least  1,500  names  will  appear  upon  the 
great  register  for  the  present  year. 

Mining. — Yuma  Count}'  stands  among  the  first  counties  in  mining 
in  Arizona.  The  development  and  production  of  precious  metals  dur- 
ing the  past  year  has  been  very  great.  A  review  of  the  progress  made 
will  be  found  under  the  subject  of  mining  in  the  preceding  pages  of 
this  report. 
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Executive  Department, 

Office  of  the  Governor, 

Phoeniic,  Ariz.,  August  31,  1903. 
Sir:  In  compliance  with  instructions  contained  in  your  letter  of 
June  27,  I  have  the  honor  to  submit  herewith  my  report  of  the  affairs 
and  of  the  progress  and  development  of  the  Territory  of  Arizona  for 
the  fiscal  year  ended  June  30,  1903. 

general  CX)NDITI0N8. 

Arizona,  one  of  the  largest  political  subdivisions  of  the  United  States, 
is  bounded  on  the  north  l)y  U  tah,  on  the  east  by  New  Mexico,  on  the 
south  by  Mexico,  and  on  the  west  by  California  and  Nevada.  It  lies 
between  31*^  50'  and  37"^  north  latitude  and  109^  and  115^^  west  longi- 
tude, and  contains  within  its  borders  113,000  square  miles,  or  upward 
of  72,000,000  acres.  Its  extreme  breadth  from  east  to  west  is  335 
miles  and  its  extreme  length  from  north  to  south  is  390  miles.  In 
area  it  is  larger  than  the  States  of  Connecticut,  Delaware,  Massachu- 
setts, New  Hampshire,  New  Jersey,  New  York,  Rhode  Island,  and 
Vermont  combined,  and  is  only  exceeded  in  area  by  the  States  of  Cali- 
fornia, Montana,  and  Texas  and  the  Territories  of  New  Mexico  and 
Alaska. 

The  surface  consists  of  elevated  table  lands,  intersected  by  moun- 
tains and  interspersed  by  valleys,  manv  of  which  are  of  vast  extent. 
These  plains  or  valleys  are  as  fertile  as  tlie  far-famed  plains  and  valleys 
of  the  Nile,  and  when  brought  under  cultivation  give  marvelous  returns 
in  grain,  fruits,  and  other  products  of  the  soil.  It  can  be  truly  said 
of  Arizona  that  in  no  other  country  under  the  sun  can  there  be  secured 
so  great  a  return  per  acre  per  year  as  can  be  derived  in  this  Territory 
by  the  proper  application  of  water  to  and  the  proper  cultivation  of  the 
soil. 

Located  as  the  Territory  is  in  the  arid  belt,  the  artificial  application 
of  water  by  systems  of  irrigation  is  required  to  secure  assurance  of  a 
perfect  crop;  still,  when  this  is  accomplished,  the  farmer  and  fruit 
raiser  is  repaid  many  fold,  the  crops  raised  in  this  favored  section 
being  of  so  many  varieties  that  he  is  assured  of  success. 

The  climate  is  pure  and  dry  and  is  marvelous  for  its  heatlh  preserv- 
ing and  restorative  conditions.  Animal  life,  like  vegetable  life,  is 
highly  favored,  and  as  a  result  remarkably  tine  stock  of  all  kinds  is 
produced  here.  Horses,  cattle,  sheep,  goats,  and  hogs  easily  reach 
the  acme  of  perfection.     In  no  other  country  are  there  so  many  days 
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of  sunshine,  and  this,  combined  with  an  air  pure,  invigorating,  and 
free  from  infection,  not  only  prolongs  and  sustains  life  m  the  human 
family,  but  creates  a  condition  impossible  to  exc«l  for  the  propagation 
and  tbe  sustenance  of  life  in  the  animal  and  vegetable  kingdoms. 

Arizona  possesses  one  of  the  finest  and  most  valuable  forests  in  the 
world,  known  as  the  MogoUon  forest,  which  covers  an  area  of  10,000 
square  miles,  being,  possibly  with  two  exceptions,  the  most  extensive 
body  of  timber  in  the  world. 

Arizona's  resources  are  without  limit;  its  mountains  are  the  store- 
houses of  precious  metals,  its  forests  the  greatest  in  the  United  States, 
its  plains  sustain  vast  herds  of  cattle  and  sheep,  while  the  valleys  pro- 
duce grains  and  fruits  unexcelled  anywhere.  It  is  to-day  one  of  the 
richest  mineral  sections  in  America,  and  although  the  mining  of  the 

Erecious  metals  in  this  Territory  is  as  yet  in  its  infancy,  enough  is 
nown  to  give  a  slight  inkling  of  the  possibilities  of  this  great  wealth- 
producing  agency  which  is  eventuallv  to  make  Arizona  one  of  the 
richest  subdivisions  of  our  country,  fivery  mountain  I'ange  that  has 
been  prospected  has  shown  a  wealth  of  mineral — gold,  silver,  and  cop- 
per mining  being  successfully^  pursued. 

Arizona  is  blessed  with  one  of  the  best  systems  of  public  schools  in 
the  United  States,  the  results  of  which  will  be  felt  in  the  future  in  the 
added  refinement  and  culture  of  the  people.  The  morals  of  the  people 
are  most  excellent,  and  are  cared  for  by  the  numerous  churches  scat- 
tered throughout  the  Territory  which  receive  intelligent  and  liberal 
support  from  all  citizens. 

Tne  condition  of  the  Territory  during  the  past  year  has  been  one  of 
unexceptionable  prosperity.  Kains  have  been  more  plentiful  than 
usual,  and  in  consequence  the  ranges  have  been  in  better  shape.  The 
rains  have  also  greatly  benefited  the  agriculturist,  assuring  him  more 
and  larger  crops,  while  the  mining  industry  has  made  great  strides  in 
the  increased  production  of  the  precious  metals. 

POPULATION. 

The  population  of  the  Territory  has  greatly  increased  during  the 
past  year.  The  construction  of  new  railroads,  the  settlement  of  new 
towns,  the  expanding  growth  of  older  ones,  and  the  opening  of  new 
and  valuable  mines  have  greatly  aided  in  bringing  an  mcreased  num- 
ber of  inhabitants  to  the  Territory. 

By  the  census  of  1900  the  total  white  population  of  Arizona  wa:^ 
given  as  92,903,  of  which  56,230  were  males  and  37,673  females;  the 
number  of  Indians  was  given  as  26,480;  negroes,  1,848,  of  which  1,387 
were  males  and  32  females;  Japanese  numbered  247,  of  which  17  were 
females. 

Of  the  white  population,  as  given  in  the  census  of  1900,  70,508  are 
native  born,  while  22,395  are  of  foreign  birth;  and  in  all  probability 
of  the  foreign  born  50  per  cent  are  Mexicans,  the  other  bemg  divideci 
among  the  nationalities — Swedish,  Irish,  German,  etc. 

The  citizens  of  Arizona  are  a  law-abiding,  progresvsive,  and  energetic 
class  engaged  in  mining,  stock  mising,  farramg,  commercial  and  pro- 
fessional vocations,  all  of  whom  have  come  to  this  Territory  to  make 
their  permanent  home  here  and  assist  in  the  upbuilding  of  the  Territory. 

The  population  should  be  estimated  on  June  30,  1903,  as  between 
155,000  and  160,000,  and  I  feel  that  this  is  a  most  conservative  estimate 
when  all  sources  of  increase  are  considered. 
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Below  will  be  found  a  tabulated  statement  of  the  result  of  the  vari- 
ous censuses  taken  in  the  Territory,  with  such  other  information  as 
can  be  given  under  that  head. 

Arizona  was  organized  as  a  Territory  February  24,  1863.  In  1860 
Arizona  constituted  the  county  of  Arizona,  in  the  Territory  of  New 
Mexico,  and  had  a  population  of  6,482.  Table  1  shows  the  population 
of  Arizona  at  each  census  from  1870  to  1900,  inclusive,  together  with 
the  increase  by  number  and  per  cent  during  each  decade. 

Table  1.— Population  of  Arizona^  1870  to  1900. 


Census  years. 

Population. 

Increase, 

Number. 

Per  cent. 

1900 

122,212 
59,620 
40,440 
9,658 

62,592 
19, 180 
80,782 

104.9 

1890 

47.4 

1880 

318.7 

1870 .... 



The  population  of  the  Territory  in  1900  is  122,212,  as  compared  with 
a  population  in  1890  of  59,620.  This  shows  an  increase  during  the 
decade  of  62,592,  or  104.9  per  cent.  This  large  increase  is  due  in  part 
to  the  fact  that  there  were  28,469  Indians  and  154  other  persons,  or  a 
total  of  28,623  persons,  on  Indian  reservations,  etc.,  in  Arizona  who 
were  specially  enumerated  in  1890  under  the  provisions  of  the  census 
act,  but  were  not  included  in  the  generalpopulation  of  the  Territory 
at  that  census.  The  population  of  the  Territory  in  1870  was  9,658, 
and  during  the  ten  years  from  1870  to  1880  it  increased  30,782,  or 
318.7  per  cent,  giving  a  population  in  1880  of  40,440.  The  popula- 
tion in  1890,  as  stated  in  the  report  for  that  census,  was  59,620,  repre- 
senting an  increase  during  the  aecade  of  19,180,  or  47.4  per  cent. 

The  population  of  Arizona  in  1900  is  more  than  twelve  times  as 
large  as  the  population  given  for  1870,  the  first  census  taken  after  its 
organization  as  a  Territory  in  1863. 


Table  2. — Population  of  Ariz 

mia,  by  c 
1900. 

aunties,  1860  to  1900. 

Counties. 

1890.      1     1880. 

1 

1870. 

1860. 

The  Territory 

122,212 

59,620        40,440 

9,658 

a  6, 682 

Apache  2* 

8.452 

9,251 

5.844 

/4,264 

/ 14, 162 

21,352 

3,443 

/8,817 

14,689 

6,884 

4,M5 

13,799 

4,145 

3.0C5 

4,281           5,283 
6,938    

Cochise  c 

Coconino  d 

Gila* 

2,021  ^ 

Graham  o 

5,670    

Marioopft  « 

10,986          5,689 
1,444  '        1,190 

Mohave 

179 

Navajo* 

Pima  i 

i2,673  i      17,006 
4,251  1        3,044 

5,716 

Pinal «? 

Santo  Cruz  3 

Yavapaid 

8.685          6,6i3 
2.671  ,        3,215 

2, 142 
1,621 

VllTJIft 

jg^n  Carloe  Indian  Reservation  fc 

' 

oThen  the  county  of  Arizona,  in  the  Territory  of  New  Mexico. 
b  Parts  taken  to  form  Graham  in  1881  and  Navajo  in  1895. 
cOrgranized  from  part  of  Pima  in  1881. 
d Coconino  organized  from  part  of  Yavapai  in  1891. 
*Gila  or^nized  from  parts  of  Maricopa  and  Pinal  in  1881. 
/  ExcluKive  of  population  of  San  Carlos  Indian  Reservation. 
crOrgranized  from  parts  of  Apache  and  Pima  in  1881. 
h  Orf^nized  from  part  of  Apache  in  1895. 

/  Parts  taken  to  form  Cochise  and  Graham  in  1881  and  Santa  Cruz  in  1899. 
yOri^anized  from  part  of  Pima  in  1899. 

fcin  Gila,  Graham,  and  Navajo  counties,  but  the  population  in  each  county  was  not  separately 
returned.  r^r^^t^ 
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Table  3. — Increase  in  populatian  of  Arizona^  by  countiesj  1890  to  1900. 


Counties. 

Increase. 

Counties. 

Increase. 

Number. 

Per  cent. 

Number.     Per  cent. 

The  Territory 

Apache 

Cochi»»e 

62,502 

4,171 
2,313 
5,344 
2,243 
8.492 
10,366 
1,999 

1 
104.9  , 

97.4 
33.3  1 

*ii6."9' 

149.7 
94.3 
138.4 

Navajo 

8,717   

Pima 

Pinal 

Santa  Cruz 

2,016               15-9 
2,633                6L9 
4,545    

Coconino 

Yavapai 

5,114                 5*^.8 

Gila 

Yuma 

1,474  1              S5.1 

Graham 

Maricopa 

Mohave 

San  Carlos  Indian  Reeer- 
vation 

8,065  i 

1 

The  following  territorial  changes  in  the  counties  of  Arizona  have 
been  made  since  1890:  Part  of  Yavapai  taken  to  form  Coconino  in 
1891;  part  of  Apache  taken  to  form  Navajo  in  1895,  and  part  of  Pima 
taken  to  form  Santa  Cruz  in  1899. 

As  above  stated,  three  counties — namely,  Coconino,  Navajo,  and 
Santa  Cruz — have  been  formed  since  1890.  The  remaining  ten  coun- 
ties all  show  increaises  in  population  since  1890,  and  some  of  them  very 
large  increases.  These  large  increases  are  due  in  certain  cases,  how- 
ever, to  the  exclusion  from  the  general  population  of  the  Territory  in 
1890  of  Indians  and  other  pei'sons  on  Indian  reservations,  etc. 

The  population  of  Arizona  can  not  be  given  by  precincts  for  the 
different  counties  in  1900,  as  it  is  not  separately  returned.  Table  4^ 
shows  the  population  of  Arizona  by  cities,  towns,  and  Indian  resemi- 
tions,  so  far  as  it  was  separately  returned  at  the  censuses  of  1890  and 
1900. 

Table  4. — Population  of  Arizona^  by  minor  civil  rfiimotw,  1S90  and  1900, 


Minor  civil  divisions. 


I     1900. 


Apache  County". 

ache  Indian  Res 

>ial  for  Fort  Apache  Indian  Reservation  in  Apache,  Gila,  and  Navajo 


8.452 


4.2»1 


Fort  Aj>ache  Indian  Reservation  (part  of) 


counties*  . 


360, 
1,786  I 


Navajo  Indian  Reservation  (part  of) '       5, 136 

Total  for  that  part  of  Navajo  Indian  Reservation  in  Apache,  Coconino,  and 
Navajo  counties,  Ariz i       6,  ;K»" 

Cochise  County 

Tombstone,  city 

Cononino  County  ft , 


9.251 


6.9SS 


&46  I 


1.^*75 


5,344 


Flair^taff.  town )  1,271 

Hualai'ni  Indian  Reservation  (part  of) '  14 

Total  for  Hualapal  Indian  Rese^^•ation,  in  Coconino  and  Mohave  counties.  635  ' 

Navajo  Indian  Reservation  (imrt  of) 709  , 

[For  total  of  that  part  of  Navajo  Indian  Reservation  in  Arizona  see  Apache  i 

County.)  ' 

Supai  Indian  Ke^^ervation  (part  of) i  220  i 

~       ■  "       '^              .        .     -          .  236 


96S 


Tot^il  for  Supai  Indian  Reservation,  In  Coconino  and  Mohave  counties. 
Gila  County  o 


G lobe,  town 

Fort  Apache  Indian  Reservation  (part  of). 
[For  total  see  Apache  County.] 


4,264 


2,  Oca 


1,495 
720 


s.a 


n  Part  taken  to  form  Navaio  County  In  1H95. 
/'Organized  from  part  of  Yavapai  County  In  1891. 


Digitized  by 


Google 


REPORT    OF   THE   GOVERNOR   OF    ARIZONA.  11 

Tablb  4. — Population  of  Arizona^  by  minor  civil  ditisions,  1890  and  1900 — Continued. 


Minor  civil  divisions. 


1900. 


1890. 


Qraham  Ck)nnty  a . 


14,162 


Pima,  town 

Solomonville,  city. 
Thatcher,  town  . . . , 


521 
629 
644 


Maricopa  County. 


21,852 


Mesa,  town 

Phoenix,  city .'. 

Wardl 1,688 

Ward  2 1,748 

Wards 1,347 

Ward  4 861 

Tempe,  town 

Gila  Bend  Indian  Reservation 

Gila  River  Indian  Reservation  (part  of) 

Total  for  Gila  River  Indian  Re$iervation,  in  Maricopa  and  Pinal  counties... 

Salt  River  Indian  Reser\'ation 


722 
5,544 


892 

227 

1,454 

2,954 

1,665 


Mohave  Ck)unty. 


3,443 


Chloride,  town 

HuaJapai  Indian  Reservation  (part  of) . 

[For  total  see  Coconino  County,] 
Supai  Indian  Reservation  (part  of) 

[For  total  see  Coconino  County.] 


466 
621 


16 


Navajo  County  6. 


8,817 


Winslow,  town , 

Fort  Apache  Indian  Reservation  (part  of)  . 


[For  total  see  Apache  County.] 


Moquf  ndian  Reservation 

Navajo  Indian  Reservation  (part  of) 

[For  total  of  that  part  of  Navajo  Indian  Reservation  in  Arizona  see  Apache 
County.] 


1,305 
796 

8,807 
412 


PlmaCoimtyf 14,689 


Tucson,  city 

Nomadic  Indians . 


San  Xavier  Indian  Reservation . 
Pinal  County 


7,531 

565 
978 


Gila  River  Indian  Reservation  (part  of. 

[For  total  see  Maricopa  County.] 
Nomadic  Indians 


Santa  Cruz  County  <•. 
No^ales,  town 


Yavapai  County  d 13,799 


Jerome,  town . 
Preacott,  city.. 


2,861 
3,559  I 


Yuma  County I       4, 145 


Yuma,  city 

Colorado  River  Indian  Reservation. 


I- 


San  Carlos  Indian  Reservation  ^. 


•| 


1,402 

558 

3,065 


6,670 


750 
287 
820 


10,986 


3,152 


1,444 


363 


12,673 


5,150 


6,884 

4,251 

1,500 

559 

4,545 

1,761 

1,194 

13,799 

8,685 

250 
1,759 


2, 671 


1,773 


rt  Exclusive  of  part  of  San  Carlos  Indian  Reservation. 

h  Organized  from  part  of  Apache  County  in  1895;  exclusive  of  part  of  San  Carlos  Indian  Reservation. 

c  Part  of  Pima  County  taken  to  form  Santa  Cruz  County  in  1899. 

<i  Part  taken  to  form  Coconino  County  in  1891. 

«  Located  in  Gila,  Graham,  and  Navajo  counties. 

There  are  16  incorporated  cities  and  towns  in  Arizona  for  which  the 
population  in  190<J  is  separately  returned,  and  these  incorporated 
places  are  presented  in  Table  5  in  alphabetical  order,  being  abstracted 
from  Table  4,  in  which  they  are  presented  in  detail  under  the  counties 
in  which  they  are  severally  situated. 
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Table  5. — Population  of  the  incorporated  cities  and  towns  of  Arizona,  1900  and  1S90. 


Cities  and  towns. 


Population. 
1900.       1890. 


Chloride,  tOMm '  466 

Flagstaff,  town 1,271 

Globe,  town ,  1,495 

Jemme,  town i  2,861 

Mesa,  U)wn i  722 

Nogales.  town '  1,761 

PhmMiix,  city i  5,544 

Pima,  town I  521 

I 


803 
250 


1,194 

8,152 

750 


Cities  and  towns. 


Prescott,  city 

Solomonrille,  city 

Tempe.  town 

Thatcher,  town . . . 
TombBtone,  city  . . 

Tucson,  city 

Winslow,  town  . . . 
Yuma,  city 


Population. 


1900. 


644 

646 

7,5S1 

1,306  I 

1,402 


l^a» 


3,569  '      1,73s 
629  .         2S7 


32U 
l.*7& 
5. 1-V« 

1.773 


Of  the  above-named  16  incorporated  places  there  are  only  4  that 
had  a  population  in  1900  of  more  than  2,000,  namely:  Tuci^on,  city, 
with  7,531;  Phoenix,  city,  with  5,544;  Prescott,  city,  with  3,559,  and 
Jerome,  town,  with  2,861  inhabitants. 


Table  6. 


-Native  and  foreign  bom  and  white  and  colored  popuhtion^  clussijj^d  hy$€jr^  ff^ 
countieSf  1900. 


Counties. 


Native  bom.     i    Foreign  born. 


Native  white —  ;   Native  while- 
native  parents,      foreign  parents. 


Males.   Females. ,  Males.  ,  Females.    Males.   Females.   Males.  ,  Female^. 


Arizona I  .^,8 


42,805  I  16,902  I 


8,331  (  26,631 


Apache •.'    4, 241 

C^x-huse 4,073 

Coeonino '    2,931 

Gila !    2.419 

Graham !    6.698 

Maricopa '    9,397 

Mohave 1,806 

Navajo , 

Pima 

Pinal 

Santa  Cniz 

Yavapai 

Yuma 

San  Carlos  Indian  Reserva- 
tion   


4,631 

6,470 

3,592  I 

1,290 

6.921 

1,932 


1,492 


3,896 
2,440  i 
1,768  i 
1.693  I 
4,482 
8.228 
1.225  ( 
3,806 
4,801  I 
2,735 
1,097  I 
3,685 
1,291  ; 

1,568  I 


103 
1,838 

651 

622 
2,612 
1,770 

328 

210 
2,411 

941 
1,164 
2,583 

664 


57 
900 
164  i 
239  1 
1,370 
1,062  , 
67  I 
92 
2,007 
511  , 
994  ' 
610 
258 


1,183 
'2,409 

i,m\ 

1,546 

3,716 

5, 478 

740 

1,318 

1,782 

822 

506 

4,528 


16 


18,199  I  14,410 


11,  ae^ 


9K7 
1,323 

882 

940 
2,905 
4,704 

392 
1,019 
l,-226 

501 

369 
2,422 

518 


22S  ; 

1,410  I 
565 
518 

1.907  1 

2,193 
335  I 
400 

2,388  , 
S>*2  ' 

■m 

•2,158 
655 


1** 

308 
32» 

1,?4d 

1,961* 
175 
366 

2,290 
73S 
726 

l,OTs 

4n 


Counties. 


Foreign  white.   |  Total  colored.o 


Males.   Females.   Males.   Females. 


Arizona i  14,189  i 


8.206     16,565         13,463       1,363 


Negro.fr 


Males.  :  Femaks. 


Apache 102  I 

Ct)ohiHe 1,733  ' 

Coconino 472  ' 

Gila I  575 

Graham 2,476  ] 

Maricopa 1,622  i 

Mohave 196 

Navajo 154 

Pima 2.115 

Pinal 869 

Sama  Cruz 1, 124 

Yavapai 2, 165  ' 

Yuma 583  I 

San  Ca rlos  Indian  Reservation 3  I 


*<5 


57 

2,831 

2,711 

1 

1 

898  . 

359 

39 

ias  I 

ST 

163  ' 

861 

584 

32  ' 

21 

234 

402 

429 

2S 

ao 

1,368 

211 

34 

38 

» 

l,aT0 

1,874 

1,568 

116 

»4 

57 

863 

668 

101 

T6 

90 

2,969 

2,513 

270 

56 

1,945 

1.596 

1,347 

77 

41 

500 

1,960 

1.612 

362 : 

.>^ 

994 

56 

2 

9 

1 

598  , 

653 

197 

72 

^\ 

252 

455 
1.475 

308 
1.551 

19 

2 

a  Persons  of  negro  de*«cent.  Chinese.  Japanese,  and  Indians, 
ft  Include**  all  jHTsons  of  negro  descent. 
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TAXATION   AND  TAXABLE   PROPERTY. 

It  will  be  noticed  that  the  rate  of  taxation  in  the  most  of  the  coun- 
ties of  the  Territory  has  decreased  over  the  preceding  year,  the  tables 
following  showing  a  net  gain  in  taxable  wealth  throughout  the  several 
counties  of  the  Territory  of  §4,004,863.05.  The  total  taxable  prop- 
erty of  the  Territory  this^ear  is  $43,088,040.62.  The  tax  levy  is  fowler 
than  it  has  been  for  several  years,  although  the  average  rate  of  taxa- 
tion in  the  several  counties  is  high  as  compared  with  older  and  wealth- 
ier Commonwealths.  This  results  from  the  fact  that  Arizona  is  adding 
to  its  institutions  each  year,  and  expending  considerable  money  in 
improving  and  enlarging  them — the  cost  of  maintaining  the  Territo- 
rial institutions,  such  as  the  capitol,  the  asylum  for  the  insane,  the 
Territorial  prison,  the  Universitv  of  Arizona,  the  two  normal  schools, 
the  Territorial  industrial  school,  the  various  public  buildings  at  the 
county  seats,  and  the  school  buildings  of  the  common  school  system 
throughout  the  several  counties. 

The  taxable  wealth  of  the  Territory  might  easily  and  justly  be 
increased  were  adequate  methods  adopted  by  which  a  proper  listing 
and  assessment  of  property  could  be  obtained.  The  mining  industry, 
the  g-reatest  wealth-producing  structure  of  industrial  advancement  m 
the  Territory,  is  allowed  to  escape  its  proper  valuation,  and  in  conse- 
quence aids  but  little  in  the  support  of  public  institutions;  and  the  live- 
stock industry  fails  to  meet  its  share  of  taxation,  owing  to  the  impossi- 
bility of  making  accurate  lists  of  range  cattle  and  horses  for  assessment. 
A  proper  listing  and  a  just  valuation  of  all  property  in  the  Territory 
would  result  in  lowering  the  tax  rate,  secure  funds  necessary  for  the 
proper  maintenance  of  the  Territorial  government  without  unjust  bur- 
dens upon  any,  and  give  added  encouragement  to  the  investment  of 
capital  within  the  Territorial  boundaries. 

A  just  and  equitable  listing  and  taxation  of  all  large  producing  and 
valuable  mines  would  work  no  hardship,  as  all  would  then  bear  their 
share  in  securing  revenue  to  the  Territory  in  which  their  work  pro- 
gresses and  from  which  they  gain  their  large  returns  in  cash  income. 
The  report  of  the  final  valuations  of  property  in  the  ditferent  counties 
shows  material  gains  over  the  preceding  year's  valuations.     Ten  counties 
show  grains,  whereas  in  1902  but  seven  counties  made  such  a  showing. 
The   following  counties  are  those   which  have  gained  in  taxable 
wealth,  the  amount  gained  following  the  name  of  the  county:  Apache, 
$188,157.81;  Cochise,  $1,702,653.73;  Graham,  S564,879.33;  Maricopa, 
$678,661.97;    Mohave,     $264,417.62;     Navajo,    $295,055.64;     Pima, 
$172,795.64;  Santa  (^ruz,  $256,796.16;  Yavapai,  $580,282.08;  Yuma, 
$218,220.57. 

The  counties  showing  losses  are:  Gila,  $56,166;  Coconino,  $778,516.32; 
Pinal,  $26,984.18. 
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VALUATION   OF  TAXABLE   PROPERTY. 

At  the  August  meeting  of  the  board  of  equalization  the  following 
final  valuations  were  placed  upon  the  taxable  property  of  the  different 
counties  of  the  Territory: 

Schedule  A. — Final  valualmis  of  property  in  each  county  in  Arizona  for  190S. 

APACHE  COUNTY. 


Property. 


Number. 


Valuation. 


Percent 
1  increased. 


1.085 

516 

455 

13 

75 

141 

5,219 

347 

82,630 

562 

60 

54.48 


Cultivated  land acres. . \     8, 440. 76 

Improvements 

Uncultivated  land acres..!  104,612.05  j 

Railroad  land do....   788,482.37 

Town  and  city  lots I 

Improvements i 

Horses: 

Range 

Work 

Saddle 

Stallions 

Mules 

Amcs 

Cattle: 

Ranee  and  stock 

Milch  cows 

Sheep  

Goats , 

Swine 

Railroad,  standard  gauge miles. . 

All  other  property 


S34, 
87, 
44, 

157, 
14, 
47, 

10, 
15, 
9, 


Total 1,003,906.38 


8, 

165, 

1, 

a  272, 

118, 


848,00 : 

402.50  ! 

215.41 

696.47 

167.60 

644.00 

947.00  I 

250.00 

245.00 

655.00 

990.00  t 

978.00 

628.00  I 

675.00 

260.00 

124.00 

174.50 

400.00 

605.00 


COCHISE  COUNTY. 


24,19 

"'9.' 80 


Land 

Improvements 

Land  grants 

Improvements 

Patented  mines 

Improvements,  patented  mines 

Improvements,  unpatented  mines  . 
Town  and  city  lota 

Improvements 

Horses: 

Range 

Work 

Saddle 

Stallions 

Mules 

A.«»ses 

Cattle: 


.acres, 
.acres. 


Range  and  stock  . 
eef .. 


Beef 

Milch  cows . 

Bulls 

Sheep 

GKmts 

Swine 

Railroad,  standard  gauge. 
All  other  property 


.miles. 


Total . 


28,756 


51.958 


266 


5,105 


1,210 

1,125 

949 

15 

125 

50 

80,021 

8 

321 

305 

1,720 

1,878 

245 

227.75 


$75,380.00  ; 
61.190.00  ; 
164.695.00 

1,200.00  ' 

41,-250.00 

98,098.00 

7,236.00  1 

561,879.00  . 

1,072.871.00  : 

12,100.00 
37,070.00  I 
18,996.00 
1,135.00 
4,210.00  I 
255.00 

300,210.00 

128.00 

8,025.00 

17,520,00 

3.490.00 

3.756.00 

770.00 

1,841,817.65 

1,929.862.85 


5,753,138.60  ■ 


15.90 


COCONINO  COUNTY. 


I  I 

Uncultivated  land acres..   343,482.26  $654,609.83 

Improvements 29, 700. 00 

Railroad  land acres..    408,677.38  '  839.618.40 

Patented  mines 2  2,500.00 

Improvements,  patented  mines I  800. 00 

Improvements,  unpatented  mines '  17,200.00 

Town  and  city  lota j           4,608  158,307.26 

Improvements j 1  314^  ^^_ qq  \ 

rt  Estimated.  ^-^             -. 
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Schedule  A. — Final  valuations  of  property  in  each  county  in  Arizona  for  190S — Cont'd. 
COCONINO  COUNTY-Continued. 


Property. 


Horses: 

Range ... 

Work 

Saddle... 

Stallions. 
Mules 


Cattle: 

Range  and  stock 

Beef 

Milch  cows 

Bulls 

Sheep 

Goats 

Swine 

Railroad,  standard  guage  . 
All  other  property 


.miles..  I 


Number. 

Valuation, 

1,916 

698 

786 

3 

9 

185 

$19,486.00 

28.240.00 

18,390.00 

390.00 

840.00 

976.00 

16,113 

6 

195 

16 

123,200 

816 

130 

131.66 

166,865,00 

130,00 

6,400.00 

366.00 

246,820.00 

632.00 

770.00 

0  562,750.00 

709, 186. 06 

Per  cent 
increase. 


ToUl  . 


.'      3,677,969.54  |. 


GILA  COUNTY. 


Land 

acres..' 

6,462 

$17,240.00 
6,500.00 
154,400.00 
167.780.00 
89,040.00 
132,168.00 
239,350.00 

10,480.00 

9,530.00 

22,425.00 

135.00 

1,025.00 

625.00 

310,880.00 

1,275.00 

120.00 

375.00 

20,066.00 

1,215.00 

72,540,00 

2M,755.00 

Improvements 

Patented  mineti 

64 

Improvements,  patented  mines 

Improvements,  unpatented  mines 

Town  and  citv  lots 

Improvements ..,.,.. 

Horses: 

Range 

1 

1,048 

472 

1,122 

5 

41 

125 

31,088 

51 

6 

188 

10,033 

405 

32.24 

Work 

Saddle 

1 

Stallions 

Mules 

1.01 

Asses 

I 

1.60 

Cattle: 

Range  and  stock 

1 

Milcn  cows 

1 

26.90 

Bulls 

Sheep 

Goat» 

1 

Swine 

Railrottd,  standard  gauge 

miles. .1 

All  other  property 

1 
1 

Total 

1,541,924.00 

GRAHAM  COUNTY. 


Cultivated  land acres. .  26, 934 

Improvements j 

Uncultivated  land acres. . '         26, 931 

Improvements ! 

Patented  mines I  141 

Improvements,  patented  mines 

Improvements,  unpatented  mines ' 

Town  and  city  lots 1  1, 963 

Improvements t 

Horae»:  i 

Ranee 907 

Work '  1,184 

Saddle ,  2,119 

Stallions 10 

Mules 150 

ABses : I  '288 

Cattle:  i         41,779 

RanRe  and  stock \ 

Mileh  cows 1  1,031 

Bulls I  46 

Sheep '  M2 

GoatB I         19, 4W 

Swine ,  750 

Railroad,  standard  gauge miles..,         124.96 

Railroad,  narrow  gauge do —  18 

All  other  property 

Total I 


$422,897.00 
123, 867. 80 
80,254.25 
608,909.75 
440.299.99 
241,  COO.  00 
2,765.00 
111,814.00 
219.939.00 

9.830.00 

47,350.00 

51,675.00 

700.00 

4.730.00 

2, 725. 00 

417,790.00 

25,775.00 
1,355.00 

i,om.oo 

39,142.00 

2,261.00 

408, 605. 71 

6T,5.=>0.00 
620.935.65 


3,953,255.15 


25.0 


a  Estimated 
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Schedule  A. — Final  valuations  of  property  in  each  county  in  Arizona  for  190S — Conf  d. 

MARICOPA  COUNTY. 


Property. 

Number. 

Valuation. 

Percent 
increased. 

Land     

acres.. 

289,017 

$3,479,425.00 

495,311.00 

3,500.00 

2,471,^0.00 

1,825,515.00 

16,270.00 
73,210.00 
45,000.00 
1,375.00 
5,225.00 
480.00 

165,610.00 

101.825.00 

4.980.00 

13,755.00 

3,178.00 

7,485.00 

633,370.55 

968,257.42 

Improvement* 

Patented  mines 

12 
14,897 

Town  and  city  lots 

Improvements 

Horses: 

Rans^e                                .                  ...                    .... 

1,627 

2,928 

900 

17 

209 

6 

16,561 
4,078 
194 
6,677 
1,589 
2,632 
97.09 

Work 

Ostriches 

Horses,  stallions 

Mules 

3.26 

Asses  .   . 

Cattle: 

Ran^e  and  stock 

Milch  cows 

Bulls 

Sheep 

Goats 

86,'» 

Swine 

Railroad,  standard  gauge 

All  other  property 

miles.. 

Total 

10, 816,  Ul.  97 



Land 

MOHAVE  COUNTY. 

1,076 

S2,000.00 
78,681.40 
8.489.00 
72,368.;» 
118,333.00 
94,715.50 
35,007.70 
H1,2(M.00 

10,080.00 



Improvements 

Railroad  land 

acres.. 

42,445.03 
128 

Patented  mines 

Improvements  on  patented  mines 

Improvements  on  unpatented  mines 

Town  and  city  lots 

765 

Improvements                                           .           ... 

Horses: 

Range          .                     .  .      .                                 

504 

259 

535 

1 

12 

25 

8,321 

108 

6 

10,833 

1,500 

65 

107.881 

Work   

12.950.00 

18,725.00 

100.00 

420.00 

125.00 

83,210.00 

2,700.00 

105.00 

21,666.00 

3,000.00 

275.00 

0539,405.00 

Saddle 

Stallion  

Mules 

Asses           ...        

Cattle: 

Range  and  stock 

Milch  cows 

•25.0 

Bulls         

Sheep 

(ioats 

Swine 

Railroad,  standard  gauge 

All  other  propert  v 

miles.. 

87,884.00 

1,271,443.85 
7,875.00 

Deduct  widows'  exemptions 

Total 

1,263,568.85 

NAVAJO  COUNTY. 



Cultivated  land       

acres.. 

2,000 

$40,000.00 
17,306.00 
19,659.60 

144,221.71 
68,773.53 

111,596.90 
85, 129. 13 

186,561.82 

11.770.00 

18,200.00 

6,680.00 

800.00 

210.00 

340.00 

edbyGoOQ 

Improvements 

Cnculti vated  land 

acres.. 

do.... 

do.... 

ii.isi 

721,108.57 
343,867.69 
44,638.76 

Railroad  land 

Land  grants 

Patentee  1  land 

Town  and  citv  lots 

Improvements 

Horses: 

Range 

1.177 

465 

884 

6 

7 
68 

Digitiz 

Work 

Saddle 

Stallions 

Mules 

As>4es -  - 

a  Estimated. 
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Schedule  A. — Final  valuations  of  property  in  each  county  in  Arizona  for  190S — Cont'd. 
NAVAJO  COUNTY— Continued. 


Property. 

Number. 

8,788 

740 

7 

76,727 

1,480 

119 

57,166 

Valuation. 

45.456.00 

18,600.00 

175.00 

153,454.00 

2,960.00 

596.00 

a263,200.00 

192,878.59 

Per  cent 
increased. 

CatUe: 

Range  and  stock 

Milcncows 

25.0 

Bulls 

Sheep 

Goats 

Swine -- 

Railroad,  standard  gauge 

All  other  property..        

miles.. 

Total 

1,387,960.78 

PIMA  COUNTY. 


Land acres. . 

Improvements 

Land  grants acres.. 

Improvements 

Patented  mines 

Improvements,  patented  mines 

Improvements,  unpatented  mines 

Town  and  city  lots 

Improvements 

Horses: 

Range 

Work 

Saddle 

Stallions 

Mules 

Asses 

Cattle: 

Range  and  stock 

Milcn  cows 

Bulls 

Sheep  

Swine 

Rai  Iroad ,  standa rd  gauge miles . . 

All  other  property 


Total . 


60,089 


17,208 


206 


1,424 

591 

737 

17 

100 

6 

19,629 

250 

204 

6,040 

25 

64.75 


^70,554.85 

103,407.00 

12,906.22 

2,000.00 

66,386.00 

3,900.00 

8,700.00 

838,627.68 

1,280,815.00 

14,240.00 
17,730.00 
14,740.00 

510.00  1. 

2,600.00    . 

30.00  |. 

196,290.00  L 

6,250.00  I. 

4,080.00  |. 

12,080.00  1. 

75.00    . 

454,674.50    . 

687,951.98  '. 


3,898,347.28  |. 


PINAL  COUNTY. 


Land acres. 

Improvements 

Patented  mines 

Improvements,  patented  mines 

Town  and  city  lots 

Improvements 

Horses,  all  kinds 

Mule« 

Cattle*  all  kinds 


57, 


Sheep 

Goats 

Swine 

Railroad,  standard  gauge miles. 

All  other  property 


248.25  I 
""5i'l 


1,262  i 


2,106 

92 ; 

107  I 
14,976  I 

3.000  I 
330  , 
218 

80.29  I 


S359. 
96. 
46, 

5, 
38, 
61, 
28, 

2, 

181, 
6, 


541 
284 


634.25 
211.00 
aw.  00 
525. 00 
672.00 
585.00 
625.00 
300.00 
673.00 
053.00 
000.00 
662.50 
670.00 
660. 45 
850.79 


Total. 


1,653,971.99 


13.3 


SANTA  CRUZ  COUNTY. 


Uncultivated  land acres. 

Improvements 

Land  grants acres. 

Patented  mines 

Improvements  on  patented  mines 

Improvement  on  unpatented  mines 

Town  and  eity  lots 

Improvements 

a  Estimated. 

6406—03 2 


2,032  I 


831,393.00 

64,365.00 

86,918.00 

68,800.00 

5,300.00 

43,760.00 

205,428.50 

241,731.75 
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ScHEDCLE  A. — Firml  luluations  of  property  in  each  county  in  Arizona  for  1903 — Cont'cL 
SANTA  CRUZ  COUNTY-Continued. 


Property. 


Number.        Valuation. 


Per  eeni 
incivaMrd. 


Horses: 

Ra  luce 

Work 

Saddle 

Stallions 

Mulea 

A»4e« 

Cattle: 

Ranffe  and  stock 

Mileh  cows i 

Bulla ' 

Goats ' 

Swine 

Railroad,  Htandard  gauge miles.. 

All  other  property I 

Shetland  ponies I 


2,032 

500 

637 

17 

89 

204 

21,30H 

136 

273 

292  . 

43 

52.4 


12 


20.360.00 
12,890.00 
12,845.00 
5»».00 
2,220.00 
1.020.00 

213,415.00 
3,400.00 

4,2iaoo 

584.00 

162.00 

222,689.85 

317.935,45 

300.00 


44Ji 


\h,<-> 


Total . 


1,560.307.55 


YAVAPAI  COUNTY. 


.aci«8..i  91,082.02 


Land 

Improvements 

Railroad  lands acres. . j217, 

Land  grant  (1) do...!  99, 

Improvements ' 

Patented  mines ; 

Improvements  on  patented  mines — 

Improvements  on  unpatented  mines i  — 

Town  and  city  lots — 

Improvements 
Horses: 


741.30 
445.02 


Range . . . 
Work.... 
Saddle... 
Stallions. 


Mules. 

Asses 

Cattle: 

Range 

Milch  cows . 

Bulls 


Shet»p. 

Goats 

Swine 

Railroad,  standard  gauge miles. 

Railroad,  narrow  gauge do. . 

All  ot her  property 


28, 


677 
715 
009 

10 

51 
271 

939 
640 

14 
820 
431 
466 

60.558 

27.3 


1188,  .'100.65  |. 

102,890.00    . 

43,548.26  |. 

49,722.51    . 

3.000.00    . 

1,083,436.30  ,. 

854,525.00  L 

194.179.50  ,. 

511.774.00    . 

870,037.00  I. 

16.770.00  i. 

49,095.00  I. 

22,-297.00  '. 

610.00  :. 
1.275.00 

2.165.00  . 

239.390.00  . 
16.000.00 

420.00  . 

25,640.00  . 

24,862.00  . 

1,894.50  . 

0264,941.25  . 

94,350.00  . 

1,139,695.02  ,. 


Total 1 5,801,017.99 


YUMA  COUNTY. 


Land 

Improvements 

Patented  mines 

Improvements  on  patented  mines 

ImprovementM  on  unpatented  mines. 
Town  and  city  lots 

Improvements 

Horses: 

Range 

Work 

Saddle , 

Stallions , 

Brood  mares , 

Asses  . 


Cattle: 

Range  and  stock 

Beef 

Milch  cows 

Bulls 

Swine 

Railroad,  standard  gauge mil^. 

All  other  property 


39,767 
'\1 


16 
825 


172 
892 
154 

2 
77 

2 

1,280 

3 

175 

14 

1,997 

82.5 


8100,609.58 

7,545.00 

7,652.00 

23,900.00 

23.210.00 

198,286.50 

90,355.00 

1.892.00 
22,375.00 
3,080.00 

135.00 
1,870.00 

200.00 

14,023.00 

42,00 

4,505.00 

276.00 

6,141.00 

579,315.00 

192,659.61 


Total ,      1,277,571.69 


a  Estimated. 
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Schedule  B. — Final  vernation  placed  on  railroad  property  for  the  year  1903. 


Name  of  railroad. 

Number  of 
miles. 

392.5 
62.7 
34.38 
40 
87.8 
18 
11 

7 

7 
124. 3 
27.8 
20.8 

Rate  per 
mile. 

$7,022*00 
6,000.00 
4,970.48 
5,436.14 
4,249.81 
3,752.78 
l,363.fr4 
1,814.28 
250.00 
2,250.00 
3,470.70 
4,000.00 

Total  valua- 
1        tion. 

8outhern  Pacific 

12,756,135.00 

El  Pajso  and  Southwestern 

876  200.00 

Maricopa  and  Phoenix  and  Salt  River  Valley 

170,885.00 

Arisiona  and  New  Mexico  , 

217  445  71 

New  Mexico  and  Arizona 

1        373, 133. 00 

Morenci  Southern 

67,550.00 

Central  Arizona 

'          15, 000. 00 

Saj^na w  and  Manistee 

12, 700. 00 

Srtfinaw  Southern 

1,750.00 

Gila  Valley,  Globe  and  Northern 

279,675.00 

Tnited  Verde  and  Pacific 

94, 750. 00 

El  Paso  arid  Southwestern  (Benson  to  Fairbank) 

81,200.00 

832.28 

1    4, 446, 423. 71 

Property  of  the  Pullman  Co 

65, 359. 07 

Santa  Fe  Pacific  (estimated  valuation) 

386.734 

i     1,873,246.25 

Total 

1,219.014 

6, 385, 029. 03 

Schedule  C. — Total  valuations j  by  counties j  for  the 

year  1903. 

County. 

Amount. 

Apache 

1 

91,003,905.38 

Cochise 

1 

5, 763, 138. 50 

Coconino 

:::::::::::::i 

3,677,969.54 

Gila 

1 

1,541,924.00 

Graham 

3, 953, 255. 15 

Maricopa' 

10,315  111.97 

Mohave 

1 

1,263,568.85 

Navajo 

1 

1,387,960.78 

Pima 

3, 898, 347. 23 

Pinal 

1 

1,653,971.99 

Santa  Cruz 

1 

1.560,307.55 

Yavapai 

' 

6,801,017.99 

Yunrtft  ^ -r , 

1 

1,277,571.69 

1 

Total  valuation  for  1903 

43,088,040.62 

Total  valuation  for  1902 

1 

39, 083, 177. 57 

Net  grain  over  1902 

1 

4,004,863.05 

Schedule  D. — Statement  of  the  aggregate  amount  of  each  object  of  taxation  in  the  Territory 

for  the  year  1903. 

1 ,  104,446.33  acres  of  cultivated  and  uncultivated  lands $5, 621, 121. 42 

2,780,807.79  acres  land  grants  and  railroad  lands 1,688,186.00 

Improvements,  cultivated  and  uncultivated  lands 1, 833, 285. 45 

Improvements,  land  grants  and  railroad  lands 6, 200. 00 

1,832  patented  mines 1,986,641.54 

Improvements  on  patented  and  unpatented  mines 1, 999, 961. 00 

Town  and  city  lots 5,352,501.26 

Improvements 6,532,093.07 

37,273  horses 734,133.00 

960  mules 26,445.00 

1,478  asses 10,491.00 

243,191  cattle 2,633,056.00 

324,277  sheep 649,624.00 

49,865  goats 99,966.50 

7,145  swine 22,488.00 

900  ostriches 45,000.00 

1,219.014  miles  railroad 6,319,669.96 

All  other  property 7,527,177.42 

Total 43,088,040.62 
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Tax  levy  for  190S, 

Per  flOO  valoAtkm. 

1.  General  fund  (par.  3831.  R.  S.  of  1901)  10.3070 

2.  Insane-asylum  interest  fund  (par.  3615,  R.  S.  of  1901 ) 10 

3.  Normal-school  fund  (par.  3702,  R.  S.  of  1901) 05 

4.  Territorial  school  fund  (par.  2246,  R.  8.  of  1901) 03 

5.  University  fund  (par.  3652,  R.  8.  of  1901) 06 

6.  Prison  fund  (par.  3601,  R.  8.  of  1901) 12 

7.  Ranger  fund  (par.  3229,  R.  8.  of  1901) (^ 

8.  Redemption  fund  (par.  3615,  R.  8.  of  1901) 025 

9.  Interest  World's  Fair  bonds  (act  103,  laws  of  1891 ) 0038 

10.  Interest  fund  ( par.  2047,  or^nic  laws  and  act  of  Congress  of  1890) 13 

11.  University  interest  fund  (par.  3663,  R.  8.  of  1901) 0(^ 

12.  Capitol  interest  fund  (act  9,  laws  of  1897) 0125 

13.  Tempe  normal-school  fund  (act  38,  sec.  1,  laws  of  1903) 025 

14.  Tempe  normal-school  building  fund  (act  38,  sec.  4,  laws  of  1903) 04 

15.  University  interest  fund  (act  47,  sec.  10,  laws  of  1903) 0017 

16.  Northern  Arizona  normal-school  fund  ^act  71,  sec.  1,  laws  of  1903) 03 

17.  Northern  Arizona  normal-school  fund  (act  71,  Bee.  2,  laws  of  1903 ) 01 

18.  Territorial  industrial-school  fund  (act  72,  sec.  2  (A),  laws  of  1903) 01 

19.  Territorial  industrial -school  improvement  fund  (act  72,  sec.  2  (B),  laws 

of  1903) 04 

Total 1.05 

Average  valuations  for  the  year  290-9. 

Land,  cultivated  and  uncultivated per  acre. .       $5. 09 

Land  grants  and  railroad  land do .00 

Horses per  head . .        19. 70 

Mules do....        27.54 

Asses do 7.10 

Cattle do 10.82 

Sheep do 2.00 

Goats do 2.00 

Swine do 3. 14 

Railroads: 

Standard  gauge per  mile. .  5, 583. 70 

Narrow  gauge do 3, 582. 78 

Logging  roads do 1, 178. 00 

The  Santa  Fe  Pacific,  under  act  of  Congress,  pays  a  tax  of  $175  per 
mile,  which  is  on  a  valuation  (estimated)  of  $5,000  per  mile. 

Slatenient  showing  increase  and  decrease  in  valiuUions  of  1903^  as  compared  inth  total 

valuations  for  1902. 

INCBEASBB. 

Land,  cultivated  and  uncultivated $633, 657. 53 

Improvements 108, 173. 30 

Patented  mines 118,816.46 

Improvements  on  patented  and  unpatented  mines 210,  723. 24 

Town  and  city  lots 680,040.99 

Improvements 986, 402. 07 

Horses 11,160.20 

Asses , 1,217.00 

Goats 28,607.50 

Swine 4,721.00 

Ostriches 45,000.00 

Railroads 1,376,283.96 

All  other  proi)erty 1,393,303.73 


DECREASES. 

I^nd  grants  and  railroad  lands 1, 408, 109. 93 

Improvements 1, 400. 00 

Mules 4,397.00 

Cattle 93,913.00 

Sheep 85,424.00 


$5,598,106.98 


1,593,243.93 
Net  increase  over  1902 ,     ^>4JXH.  863.05 
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FINANCIAL. 

Financially  the  Territory  is  in  a  most  excellent  condition,  which  is 
shown  by  the  increased  esteem  in  which  Territorial  securities  are  held 
by  investors. 

Refunding  bonds  of  the  Territory  during  the  past  year  sold  at 
§1.0903,  while  at  a  later  date  $25,000  worth  of  bonds  for  the  con- 
struction of  a  library  building  at  the  University  of  Arizona  were  sold 
for  $1,095,  showing  a  manifest  increase  in  the  value  of  Territorial 
securities  over  the  preceding  year,  when  $30,000  of  World's  Fair 
bonds  brought  a  premium  of  only  7  per  cent. 

This  creditable  showing  is  no  doubt  due  to  retrenchment  in  public 
expenditures  and  the  prompt  payment  of  interest  obligations. 

The  bonded  and  floatifag  indebtedness  of  Arizona  on  June  30,  1903, 
as  shown  by  the  statement  of  the  Territorial  treasurer,  is  as  follows: 

Statement  of  the  bonded  and  floating  indebtedness  of  the  Territory  of  Arizona  on  Jxdy  /,  1903, 


Date. 


Title. 


July  1, 1885 
Jan.  15,1888 
July  15,1892 
Jan.  15,1896 
Jan.    15,1903 

Do 

July  1, 1892 
June  1,1898 
Jan.     2, 1902 


Total 

Deduct  county  and  city  funded  indebtedness  . 


Insane  a«y lum  bonds 

Tenitorial  funding  bonds  . 

do 

.....do 

....do 

....do 

World'ii  Fair  bonds 

Capitol  building  bonds 

University  bonds 


Time. 

Rate.     1 

Amount. 

Year*. 

Percent.  , 

20 

7  , 

$80,000.00 

25 

6  ' 

140,000.00 

60 

5  1 

2,000,000.00 

50 

^  1 

300,000.00 

60 

3 

318,000.00 

60 

5 

65.000.00 

20 

6  1 

30,000.00 

60 

5 

100,000.00 

20 

5  1 

25,000.00 

3,008,000.00 
2,017,027.57 

990,972.48 
88,697.28 

1,079,669.71 

14,976.15 


Bonded  debt  account  of  Territory 

Floa tins:  debt  (general  fund  warrants) 

ToUl 

Cash  in  hands  of  the  treasurer  available  for  the  redemption  of  the  above  Territorial 
Indebtedness 

Net  indebtedness  account  of  the  Territory 1,064,598.56 

SUUement  of  balances  in  the  variotM  funds  in  the  Territorial  treasury  on  July  1,  1903. 

General  fund $14,976.15 

Insane  asyltim 10,063.49 

University  interest 4,138.89 

Normal  school 343.44 

Territorial  school 2,528.00 

Interest 72,509.30 

Northern  Arizona  normal  school 6, 835. 68 

Redemption  insane  asylum  bonds 1, 008. 98 

University 9,386.75 

Interest  World's  Fair  bonds • 916.57 

Prison  fund 12,118.03 

Capitol  building 11,494.64 

Capitol  interest 2,301.47 

Insane  asylum  improvement 6, 787. 07 

Funding  account 5. 89 

License  and  inspection  fund 5,983.66 

Reform  school  lund 50. 00 

Ranger  fund 2,979.58 

Prison  improvement 4, 874. 51 

Normal  school  of  Arizona  dormitory  fund 13. 35 

Interest  St.  Louis  Exposition  bonds 1, 980. 43 

Territorial  industrial  school  fund 3, 754. 06 

Tempe  normal  school  building  fund 2, 712. 60 


Total  cash  balance. 


177,762.54 
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The  Territorial  funds  have  been  deposited  in  several  of  the  banks 
of  Arizona  for  safe-keeping,  a  sufficient  bond  in  the  sum  of  §50.<») 
having  been  provided  bv  each  of  the  banks  for  the  protection  and 
security  of  the  funds  so  deposited.  The  distribution  of  the  Territorial 
funds  in  the  various  banks  on  June  30,  1903,  was  as  follows: 

The  Vallev  Bank  of  Phoenix $35,335.86 

National  6ank  of  Arizona,  Phoenix 19,360.61 

The  Bank  of  Arizona,  Prescott 19,974.46 

Consolidated  National  Bank, Tucson 20,244.94 

Bank  of  Bisbee,  Bisbee 10,000.00 

Gila  Vallev  Bank  and  Trust  Company,  Solomon ville 8, 911. 38 

Guaranty  hust  Company,  New  York 63, 760. 29 

United  States  Mortgage  and  Trust  Company,  New  York 175. 00 

Total 177,762.54 

TERRITORIAL  AUDITOR. 

StiUement  of  the  several  amounts  drawn  on  the  general  fund  during  the  fiscal  pear  ended 

June  SO,  190S. 

Fund.  Amount. 


Territorial  prison $5. 817. -11 

Inwne  a.««ylum 1.573,67 

Live-stock  Hanitary  board 8, -124-25 

Territorial  board  of  equalization 1.577.26 

Loan  eommiHdon 1, 090. 60 

Contingent  expensen 831- 10 

Governor's  office  contingencies 252. 17 

Salary  and  expenses,  district  judges 6,000.00 

Salary.  Territorial  auditor l.RKi.OO 

Salary,  citizen  member  board  of  control 1,800.00 

Salary,  Territorial  treasurer 1, 29^. 3S 

Salar>-  and  expenses,  attorney -general 1, 200. 00 

Salarj',  Territorial  librarian 600. 00 

Salar>',  governor's  private  .secretary 1.500.0© 

Salary,  clerk  board  of  control 9Oa00 

Salary,  adjutant-general 360- 46 

Salary,  assistant  Territorial  secretary 1. 200.00 

Salary,  auditor's  clerk  ;  421.  S5 

Salary,  corporation  clerks,  auditor's  office S4n. 97 

Expenses,  auditor's  office 17S.  26 

Expenses,  attorney -general i  lo7.  ^ 

Ex penses,  board  of  control  office '  250. 00 

Expenses,  board  of  control  traveling i  230. 8B 

Telephone  rent,  offices  of  governor  and  auditor 1  114.00 

Newspapers,  Territorial  librar>%  1901, 1902 ^^00 

Insurance.  Territorial  library 200. 06 

Extra  clerk  hire,  auditor's  office 22^00 

Education,  deaf  and  dumb  and  blind -2,  S37. 50 

Expense  account,  adjutant-general I  ll?v  to 

Expenses,  inspecting  national  gtiard  of  Arizona '  19.20 

Necex^ary  expenses,  national  guard  of  Arizona 1.500.00 

Actual  service  expenses,  national  guard  of  Arizona '  106.92 

Public  printing 2,962.07 

Expenses  of  legislative  visiting  committees 700. 00 

Postage  stamps  and  paper  wrappers,  twenty-second  legislature 960.00 

Clerk  to  the  auditor 7ix  00 

Telegraphic  service,  twenty-second  legiislative  assembly 158. 80 

Re vi«jing  journals  of  twenty-second  legislative  aaeembly !  300. 00 

Expenses,  sergeant-atrarms  of  twentv-second  legislative  assembly '  50.  CO 

Salaries  of  attach^*  of  twenty-secondf  legislative  assembly ,  12, 900. 00 

Publishing  proceedings  of  twent v-second  legislative  assembly 1.  .'iOO.  00 

Printing  for  twenty-second  legislative  assemblv i  3.662. 15 

Newspapers,  t wen ty-.second  legislative  assembly 1, 131 .  00 

Rental  of  typewriters,  twenty-second  legislative  assembly i  79.00 

Printing  auditor's  reports {  715. 00 

Indexing  ttctH  and  journals,  twenty  second  It^slative  assembly 50  00 

Arizona  Pioneers'  H Istorical  Society 1. 000. 00 

Printing  governor's  reports 170. 30 

Printing  amended  rnles  of  supreme  court '  ^O.  00 

Furniture  and  fixtures  for  Territorial  offices 2,169.45 

Interest  on  Terri  torial  5  per  cent  funding  bonds i  IS.  492. 13 

Additional  land.  Unlversitv  of  Arizona 1.400.00 

Expenses  preparing  uni vend t v  bonds 67. 6S 


Total  . 
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SUilemeiit  of  the  amount  dravm  on  the  various  Territorial  funds  during  the  year  ended 

June  30,  190S. 

General  fund $85,296.65 

University  fund 16,655.70 

Territorial  school  fund 29,169.65 

Normal  school  fund 22,263.10 

In5>ane  asvlum  fund 35,  734.  33 

Territorial  prison  fund 50,398.60 

License  and  inspection  fund 5, 223. 21 

Northern  Arizona  normal  school  fund 9, 942. 69 

Capitol  building  fund 5,800.81 

Insane  asylum  improvement  fund 15,861.94 

Territorial  prison  improvement  fund 10, 529. 05 

Territorial  reform  school  fund 13,868.22 

Territorial  industrial  school  fund 144. 00 

Ranger  fund 19,543.25 

Normal  School  of  Arizona  dormitory 13, 191. 22 

Tempe  Normal  School  building  fund 7, 287. 40 

Total 340,909.82 

Statement  showing  tfie  amount  of  ovistamling  vmrranls  mi  July  i,  1903, 

Normal  school $917. 94 

Territorial  school 8. 35 

Northern  Arizona  normal  school 116. 00 

University 34.  85 

Territorial  reform  school 50. 00 

Prison  improvement 2, 390. 48 

License  and  inspection  fund 27. 00 

Ranger  fund 200.00 

3  744.  62 

General  fund 88)597128 

Total  amount  of  warrants  outstanding 92, 341. 90 

iStatemeni  of  general-fund  warrarUs  outstanding  July  1,  1903. 

Balance  June  1,  1903,  issue  prior  to  1901 $2,502.96 

Balance  June  1,  1903,  issue  of  1901 681.21 

Balance  June  1,  1903,  issue  of  1902 37,813.42 

Balance  June  1,  1903,  issue  of  1903 41,528.23 

Issued  during  June 6, 071. 46 

Balance  July  1,1903 47,599.69 

RECAPITULATION. 

Balance  July  1,  1903,  issue  prior  to  1901 $2,502.96 

Balance  July  1,  1903,  issue  of  1901 1 681.21 

Balance  Julv  1,  1903,  issue  of  1902 37,813.42 

BalanceJuly  1,  1903,  issue  of  1903 47,599.69 

Total  amount  outstanding  July  1,  1903 88,597.28 

Bond  account,  July  1,  1903. 
Page. 

370.   Bond  account $3,008,000.00 

400.  Fund  bonds  account  of  Territory : 

Six  percent $140,000.00 

Five  per  cent 665,972.43 

805, 972. 43 

402.   Apache  County,  funded  indebtedness 43, 473. 50 

4a3.   Coconino  County,  funded  indebtedness 159, 000. 99 

404.  Graham  County,  ifunded  indebtedness 147, 364.  70 

405.  Gila  County,  funded  indebtedness 44,  781. 36 

406.  Maricopa  County,  funded  indebtedness 267, 636. 43  ^  t 
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Pa«e. 

407.  Mohave  County,  funded  indebtedness $105, 363. 29 

408.  Pima  County,  funded  indebtedness 528, 240. 05 

409.  Pinal  County,  funded  indebtedness 136, 138. 08 

410.  Yavapai  County,  funded  indebtedness 337, 163.  78 

411.  Yunia  County,  funded  indebtedness 88,791.11 

41 2.  I^rescott,  city,  funded  indebtedness 91 ,  261 .  90 

413.  Tucson,  city,  funded  indebtedness 16, 000. 00 

414.  Tonil)6tonej  city,  funded  indebtedness 13, 812. 38 

415.  Navajo  County*  funded  indebtedness 38, 000. 00 

452.  Insane  asylum  bonds 30,000.00 

454.  University  bonds 25, 000. 00 

456.  World's  Fair  bonds 30,000.00 

457.  Capitol  building  bonds 100,000.00 

$3,008,000.00 

Statement  of  the  fees  received  by  the  Territorial  auditor  from  March  18^  190S^  to  July  i, 
1903^  and  turned  into  the  Territorial  treasury  under  the  provimons  of  house  bill  No.  14 
of  the  twenty'second  legislative  assembly  of  the  Territory  of  Arizona.  {Act  No.  29  of  the 
laws  of  1 90S.) 

Receipts  for  March,  1903 $1,023.90 

Receipts  for  April,  1903 3,326.00 

Receipts  for  May,  1903 2,822.60 

Receipts  for  June,  1903 3,002.30 

Total  fees  received  to  July  1 10, 174.80 

The  Territorial  auditor  being  the  bank  comptroller  of  the  Territory, 
the  following  is  his  statement  of  the  fees  received  by  him  as  such  bank 
comptroller  during  the  fiscal  year  ended  June  30,  1903: 

License  fees  of  $5  each,  as  follows: 

From  33  banking;  institutions $165 

From  7  building  and  loan  associations 35 


Examination  fees  as  follows: 

Nine  institutions,  at  $40  each $360 

Four  institutions,  at  $35  each 140 

Thirteen  institutions,  at  $30  each 390 

Six  institutions,  at  $25  each 150 


200 


Total  examination  fees 1, 040 


Total  amount  of  fees  for  the  fiscal  year 

Condition  of  national  banks  June  P,  190S. 


1,240 


RESOURCES. 


Phoenix  National  Bank,  Phoe- 
nix   

Prescott  National  Bank,  Pres- 
cott 

National  Bank  of  Arizona, 
Phoenix 

ConHolidated  National  Bank, 
TiicHon 

First  National  Bank.  Globe.... 

ArizonaNational  Bank,  Tuc8on . 

First  National  Bank  of  Clifton. 

Flrat  National  Bank  of  Douglas. 

Firet  National  Bank  of  Tomb- 
Ktone 

Tempe  National  Bank,  Tempe. 

Sandoval  National  Bank,  No- 
gales  


SU)cta.8e.l     ^^«^ 
overd™,...  an«^.  ^^^'-I 


Loans,  dis- 
i  counts,  and 


94M,969.50 

449,881.51 

377,667.74 

853,586.59 
184,083.48 
182,068.48 
91,080.83 
60,341.03 

45,890.84 
48,671.46  ■ 


,  and  fix- 
turee. 


$138,608.19 
23,416.78 
41,161.85 
29,068.51 


39,169.94 
6,000.00 
12,439.65  I 

14,010.06 
1,136.86 


$108,250.00 

I  108,000.00 
I 

25,000.00 

,  12,500.00 
13, 62^;  00 
13,0tt).00 
7,500.00 

^     13,662.50 

7.166.25 
6,593.75 


35,183.91         1,283.40        6,848.75 


$858,295.60 
246,890.93 
185,082.58  , 

515,235.60  I 
35,497.06  j 

254,261.29  ' 
31.978.12  , 
86,496.14  I 

69,620.68  \ 
30,082.98  I 


15,000.00 
3,819.00 
1,250.00 


626.00 
625.00 
fi22.50 
376.00 
626.00 

325.00 
812,50 


I 


K  000. 00 
52,945.10 

8,5oaoo 

25,000.00 

io,5oaoo 

11,500.00 

i,6oaoo 

2,565.98 

2,225.77 
2,800.00 


48,816.56        312.50  ;    2.578.29 


Total 2,282,915.37     305,195.14     312,041.25  jl. 851, 257. 49   13,391.50   118,n5.M 
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Condition  of  National  banks  June  P,  1903 — Continued. 
LIABILITIES. 


Phoenix  National  Bank.  Phoe- 
nix  

Prescott  National  Bank,  Pres- 
cott 

National  Bank  of  Arizona, 
Phoen  ix 

Conftolidated  National  Bank, 
Tucwn 

Finn  National  Bank,  Globe 

Arizona  National  Bank,  Tuc- 
son   

First  National  Bank  of  Clifton. 

First  National  Bank  of  Douglas. 

First  National  Bank  of  Tomb- 
stone   

Tempe  National  Bank,  Tempe. 

Sandoval  National  Bank.  No- 
gales  


Capital  stock. 

Surplus  and 

undivided 

profits. 

$100,000.00 

$76,312.95 

100,000.00 

66,222.55 

100.000.00 

53,047.78 

50,000.00 
50,000.00 

27.412.23 
1,069.44 

50,000.00 
80,000.00 
50,000.00 

22,169.91 
7,413.65 
2,414.29 

25,000.00  j 
25,000.00  ! 

22,500.00 


1,470.67 
1.068.40 


Total I      602,500.00        267.631.77 


National 
bank  notes 
outstanding. 


$100,000.00 

97,800.00 

25,000.00 

12,500.00 
12,500.00 

6,400.00 
7,500.00 
12,500.00 


Deposits. 


$787,710.84  J 

615,980.77 

455,614.39  | 

846,108.47 
180,741.10 

422,052.80 
92,620.40 
110,116.91  I 

96,567.98 
67,069.10 


6.200.00  I 
6,950.00 

6.250.00  I        66,268.41  '  96,018.41 


Total. 

$1,064,023.29 

878,963.82 

638,662.17 

936,015.70 
244,330.64 

500,612.21 
137,533.95 
175,030.20 

129,238.60 
89,097.50 


292,600.00  I  8,780,784.12  ,    4,883,515.89 


Condition  of  Territorial  banks  June  SO,  190S, 
RESOURCES. 


The  Bank  of  Arizona,  Prescott 

The  Bank  of  Bisbee,  Blsbee 

The  Arizona  Central  Bank,  FlagstalT 

The  Valley  Bank,  Phoenix 

Farmers  and  Merchants'  Bank,  Tempe 

The  Gila  Valley  Bank  and  Trust  Co.,  Solo- 

monville 

Miners  and  Merchants'  Bank,  Bisbee 

The  Bank  of  Douglas,  Douglas 

The  Mesa  City  Bank,  Mesa 

The  Bank  of  SafTord.  SalTord 

Bank  of  Ynma.  Yuma 

International  Bank.  Nogales 

Home  Savings  Bank  and  Trust  Co..  Phoenix 
Southern  Arizona  Bank  and  Trust  Co..  Tucson 

Commercial  Trust  Co..  Prescott 

The  Navajo  County  Bank,  Winslow 

Miners  and  Merchants'  Bank.  Globe 

The  Apache  County  Bank,  Concho 

J.  W.  Tnomton  &  Son,  Yuma 

Graham  Coanty  State  Bank,  Thatcher 

Old  Dominion  Commercial  Co.,  Globe 

Bank  of  E.  F.  Sanguinetti,  Yunui 

Total 


Loans,  dis- 
counts, and 
overdrafts. 


$601,726.99 
483.389.69 
404, 438. 16 
302, 531.  .50 
248,092.22 

177,899.39 
147, 188. 16 
144,964.51 
84,152.14 
79,440.85 
59,897.64 
69,885.89 
68.106.61 
46.567.96 
44.723.97 
41,944.72 
35,862.27 
22,140.33 
19,507.90 
12,906.78 
6,700.10 
22,866.22 


Stocks, 
securities, 
and  claims. 


$183,082.86 

102,209.20 

12,740.17 

ld4,07L84 

-3,318.36 

17,871.84  1 

13,152.65  I 

369.00  ' 

1,574.31 
12,264.63 

6,169.31 
66,488.78 
16,124.46 

2,806.31 
70,764.97 


Real  estate, ,    Cash  and 
furniture,        due  from 
and  fixtures.  I       banks. 


1,274.46 

746.89 

1,406.83 

1,596.67 

46.692.92 

K   AlUt    OO    ' 


6,068.29 


$36,576.00 
22,756.50 
38.065.00 

105.320.00 
4,447.00 

9,594.66 
2,835.70 
2,478.17 
6,072.75 
1,250.00 
6,000.00 
7,467.91 
2,263.27 
4,488.68 
2,941.97 
1,400.00 
8.300.25 
700.62 
1,486.16 
1,706.80 
8,684.00 


8,009,917.79        689,143.64  1      262,678.48 


$339,96L50 
408.074.08 
158,816.06 
76,786.04 
62, 802.61 

127,010.88 

206,016.14 

168,833.88 

19,625.67 

20,434.61 

9,486.44 
82,824.26 
17,964.95 
39,862.68 

4,989.42 
48.896.12 
14,969.10 
19,616.22 

8,109.06 

1,947.17 
37,126.27 

6,796.46 


1,868,835.88 
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Cojidiiion  of  TerrUorial  banks  June  30^  ,1903 — Continued. 
LIABIUTIES. 


rjinitiil        Surplus  and  I 
^k        I    undivided 
^^^^'       I      profits. 


The  Bank  of  Arizona,  Presoott 

The  Bank  of  Bisbee.  Bisbee 

The  Arizona  Central  Bank.  Flagstaff 

The  Valley  Bank,  Phoenix 

FannerK  and  Merchants'  Bank.  Tempe 

The  (iila  Valley  Bank  and  Trust  Co.,  Solo- 
mon ville 

Minentand  Merchants'  Bank,  Bisbee 

The  Bank  of  I>ougla8.  I>ouglas 

The  Mt»8a  City  Bank.  Me«a 

The  Bank  of  Safford,  SafTord 

Bank  of  Yuma,  Yuma 

International  Bank.  Norales 

Home  Savings  Bank  and  Trust  Co.,  Phoenix  . 
Southern  Arizona  Bank  and  Trust  Co., Tucson. 

Commercial  Trust  Co.,  Prescott 

The  Navajo  County  Bank.  WInslow 

Miners  and  Merchants'  Bank.  Globe 

The  Apache  County  Bank,  Concho , 

J.  WMliomton  &  Son.  Yuma 

Graham  County  State  Bank,  Thatcher 

Old  Dominion  Commercial  Co.,  Globe 

Bank  of  E.  F.  Sanj^iinetti,  Yuma 


Total. 


$50,000.00 
50,000.00 
100,000.00 
100,000.00  I 
40,000.00 

50,000.00 
50,000.00 
85,000.00 
12,500.00 
10,000.00  j 
10,000.00  ' 
50,000.00 
10,610.00 
50,000.00 
50,000.00  ; 
12,500.00 
25,000.00  I 
15,200.00 
20,000.00  I 
10,000.00  , 
22,500.00 


$100,000.00  I 
44,845.88 

'  37,' 683.48* I 
22,474.41 

13,102.21 
8,209.47  ! 
2,758.(M 
7,659.71  I 
12,636.72 
2,246.37  I 
2,616.67  I 
6,982.50 

393.00  ; 

8,433.11  ' 

•23.17  , 

142.71  I 

1,616.07  ! 

342.77  , 

762.83  I 

33,276.24 


Deposits. 


$911,846.35 
916,583.59 
514,053.39 
480,975.90 
246, 185. 71 

269,274.56 

314.983.18 

278.877.47 

90,265.16 

90,743.27  I 

68.246.92  I 

164, 050. -26  1 

71.866.68  I 

42,  "267. 62  , 

64,977.-22  I 

79,717.67 

30.253.37 

26.886.99 

10, 116. 17 

7,403.59 

88, -276. 06 

33,7ia96 


Total. 


$1,061,346.35 

1,011.43.42 

614.0^3.® 

61 H.  65©.  3* 

30.660.12 

332,376.77 
36>i,191fi3 

sie.es.'i.M 

n0.424.«7 

113. 379.99 
80,493-3 

216, 681 KS 
«9,4.t9.I« 
92,«0.-=£; 

123.4ia$S 

9e,24a?4 

55,396.0? 
43,208.  OS 
90,458.94 
18. 156.  C 
94.052.29 
33,718.9$ 


773,310.00 


301,195.21  I  4,750,569.98       5,8^075.19 


Condition  of  the  building  associcUions  of  Ariiona,  June  30,  1903. 
RESOURCES. 


Tucson  Building  and  Loan  AsROciation, 
Tucson , 

Citizens'  Building  and  Loan  Association, 
Tucson 

Phoenix  Buildingand  Loan  Association, 
Phoenix 

Nogales  Building  and  Loan  Association, 
Nogales , 

Arizona  Mutual  Savings  and  Loan  Asso- 
ciation. Phoenix  

Arizona  Savings  and  Investment  Co., 
Tucson 

Total 


Loans  on     Loans  on 
real  estate.      stock. 


$211,460.00 
219,357.85 
137,144.56 
71,910.00 
25.850.00 
66,095.43 


$10,975.00 

6,161.90 

400.00 

2,859.00 


^^^     Real  estate. 


I 
$8,828.21  !    $9,042.70 

6,446.06  I      1,686.44 

3,446.38  '    11,362.65 

1,904.70    

1,501.08    

I 
1,481.50         9,809.16 


781,817.81       19,895.90      23,607.93  i    31,899.95 


Cash. 


$7*4.  U 

is,9n.3r 

1.706.Sr 

1.216.* 

518.15 

4.ieOLS 


22. 271*7 


LIABILITIES. 


Tucson  Building  and  Loan  Association. 
Tucwn 

Citizens'  Building  and  Loan  Association. 
Tucson 

Phoenix  Building  and  Loan  Association, 
Phoeni  X 

Nogales  Building  and  Loan  Association, 
Nogales 

Arizona  Mutual  Savings  and  Loan  Asso- 
ciation. Phoenix  

Arizona  Savings  and  Investment  Co,. 
Tucson 

Total 


st^k^ji^cu-  Undivided      Sundry 
iSfilaS^ig       P~«^       accounts. 


$215,788.66   $1,121.36 

239,657.19      $5,140.11         7,614.42 
702.83        2,876.25 
3,82L02  '         348.65 
262.41            176.66 
3,297.96   


154,029.21 
71,261.51  I 
29,789.16 
78,105.55 


;,576.28       13,223.83       12,137.34 


Bills  pay- 
able- 


TotaL 


$13,200.00     $290.05&e2 
32,411.72 
2,214.27        159,822.06 

I      T5.«l.l> 

30,22S.S 

142.87  I      81.5i6.» 


15,557.14  ,    829,  ISi* 


I 
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BOARD  OF  CONTROL. 

The  board  of  control  of  the  Territory  of  Arizona  consists  of  the 
governor  of  the  Territory,  the  Territorial  auditor,  and  a  citizen 
member,  who  is  ex  officio  secretary.  The  said  board  has  charge  and 
supervision  of  the  management  of  the  Territorial  prison  at  Yuma,  the 
Territorial  asylum  for  the  insane  at  Phoenix,  and  the  capitol  at  Phoenix. 

The  following  report  was  made  by  the  secretary  of  the  board  of 
control  relative  to  tne  above-named  institutions: 

THE   TERRITORIAL  PRISON. 

The  maintenance  of  the  Territorial  prison  has  been  during  the  past 
fiscal  vear  approximately  the  same  pro  rata  as  was  that  of  the  years 
ending  June  30,  1901  and  1902. 

The  gross  cost  of  each  inmate  of  the  penitentiary,  all  items  pertain- 
ing thereto  included,  amounted  to  the  sum  of  54^  cent«  per  diem. 
Deducting  therefrom  the  earnings,  the  net  cost  was  48  cents  per  capita 
per  diem. 

The  gross  cost  per  capita  of  maintaining  the  inmates  of  the  peniten- 
tiary of  South  Dakota,  as  shown  by  the  reports,  is  59  cents,  and  of 
Idaho  65^  cents  each  per  diem,  being  10  per  cent  and  20  per  cent  in 
excess,  respectively,  of  the  amount  paid  oy  our  Territory.  This  is 
more  notable  when  the  fact  is  taken  into  consideration  that  we  are  at 
a  greater  distance  from  the  supply  market  and  must  necessarily  pay 
more  for  supplies  consumed. 

The  affairs  of  the  penitentiary  have  at  all  times  during  the  year  been 
conducted  with  the  view  of  promoting  the  welfare  of  the  Territory  and 
gi\ing  proper  attention  and  care  to  the  inmates. 

The  sanitary  conditions  are  perfect,  absolute  cleanliness  existing  in 
and  about  all  portions  of  the  buildings  and  yard. 

For  the  benefit  of  those  who  desire  to  so  avail  themselves,  a  school 
is  in  session  each  of  the  week  days.  Of  this  opportunitv  many  take 
advantage,  quite  a  number  never  before  having  attended  school,  and 
some  for  but  a  short  time.     Decidedly  beneficial  results  are  obtained. 

Those  who  thus  employ  that  portion  of  their  time  that  would  other- 
wise be  idle  unconsciously  exert  an  influence  among  the  other  inmates 
that  i«  productive  of  harmony  and  contentment.  They  also  provide 
themselves  with  an  education  such  that  fits  them  to  become  useful  and 
helpful  members  of  the  community  in  which  they  may  reside  when 
their  terms  of  confinement  shall  expire. 

A  number  of  improvements  that  were  absolutely  necessary  were 
made  during  the  year.  Among  them  were  the  constmction  of  a  water 
tank,  new  pipe  laid  for  such  portion  of  the  sewer  as  had  become  worn 
out  and  useless,  the  hospital  screened  with  wire  netting,  and  the  main 
wall  of  the  yard  extended  in  order  that  more  room  and  ventilation 
might  be  given  to  those  confined  therein. 

The  efficient  management  of  the  superintendent,  aided  by  his  assist- 
ants, merits  unqualified  approval.  No  unnecessary  expenses  have 
been  incurred,  and  the  affairs  of  the  institution  have  been  so  adminis- 
tered that  no  better  results  could  have  been  expected  than  have  been 
accomplished. 

Herewith  submitted  is  a  statement  made  by  Superintendent  William 
M.  Griffith,  showing  more  in  detail  the  improvements,  expenses, 
earnings,  and  other  matters  of  interest  that  have  occurred  during  the 
fiscal  year:  ,    ^^^.^ 
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STATISTICAL. 


At  the  beginning  of  the  year  there  were  in  confinement  281  prisoners.  At  the  close 
of  the  year  there  were  284  in  confinement,  showing  an  increase  of  3  for  the  period 
covered,  as  against  an  increase  of  16  for  the  precedmg  year. 

The  nativity  and  sex  of  the  prisoners  on  hand  at  the  be^nning  of  the  year,  received 
and  discharged  during  the  year,  as  well  as  those  remaining  in  confinement  at  the 
close  of  the  year  is  shown  in  the  following  table: 


Mal^.  Females. 


i^""  Mexi-  Indi  '  Ne- 
1^-^  eaiis.,ans.  gro€«. 


In  confinement  July  1.  1902 1  122  130  16  l  8 

Received  during  the  year 49  56         3  2 

Discharxed  during  the  year I      M  i  39         8  Z 

In  confinement  June  30, 1903 i  117  147  111  7 


Chi-  Japa-  ™*    Mexi-j  taL 
neae.  ne«e.  ,^^  caikO 


1  2  f  2S1 

1  1  111 

2  I  10» 

...t  2  2&4 


Of  the  total  number  now  in  confinement,  13  are  Unitied  States  prisoners. 
The  several  counties  are  accredited  with  having  sent  inmates  to  the  prison  daring 
the  year  as  follows: 

Apache 1     Pinal 4 

Cochise 10     Santa  Crux 8 

Coconino 9  '  Yavapai 19 

Graham 24     Yuma 1 

Gila 5  I  United  States  prisoners  « 3 

Maricopa 14                                                                   

Mohave 4                Total 112 

Pima 10 

Those  discharged  or  released  from  confinement  during  the  year  were  as  follows: 

Expiration  of  sentence 84 

Pardoned 4 

Paroled 10 

Died 7 

Released  by  order  of  supreme  court 1 

Granted  new  trial 2 

Transferred  to  insane  asylum 1 

Total 109 

The  average  daily  number  in  confinement  during  the  year  was  280}. 

FINANCIAL. 

Gross  expense  for  fiscal  year $55,469.53 

Expended  for  salaries  and  wages $29, 696. 73 

Expended  for  maintenance  and  repairs 25, 772. 80 

Total 55,469.53 

Receipts  and  earnings: 

From  United  States  prisoners 4, 398. 90 

From  prison  manufactures 864. 30 

From  sale  of  adobes 253.23 

From  sale  of  rock 15. 90 

From  sale  of  blue  dirt 14. 75 

From  sale  of  old  water  pipe 5. 25 

From  sale  of  saddle  horse 24. 00 

From  sale  of  lard 53.30 

From  hogs  sold  and  consumed 182. 72 

From  veal  consumed 4. 20 

From  pease  consumed 139. 97 

Rebate  on  laundry  stove .50 

5,957.02 


Total  net  cost  for  the  year 49,512.51 

m  the  Thiid  judicial  c 
rescott). 
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Gross  per  capita  cost  for  the  year $197.  76 

Net  per  capita  cost  for  the  year 176. 51 

Average  gross  per  capita  cost  per  day .  542 

Average  net  per  capita  cost  per  day .  484 

A  comparison  of  the  above  financial  statement  with  that  contained  in  the  report 
for  the  year  preceding  will  show  that  the  gross  expense  of  the  prison  was  practically 
11,500  greater  this  year  than  last,  but  likewise  shows  an  increase  in  the  average  daily 
numbei;  in  confinement  of  about  2|  per  cent.  A  like  comparison  will  show  the  gross 
per  capita  cost  for  the  present  year  as  being  1 1  cents  less  per  year  per  man  than  the 
preceding  year,  which,  however,  reduced  to  a  daily  cost  per  man  for  the  year  leaves 
the  same  hgnres  as  shown  in  the  last  report. 

A  comparison  of  the  net  daily  cost,  per  man,  for  the  two  years  will  show  a  very 
slight  increase  this  year  over  last,  which  is  accounted  for  in  the  main  item  of  the  list 
of  prison  earnings— that  for  support  of  United  States  prisoners.  For  the  fiscal  year 
1902  these  earnings  amounted  to  $6,348.10,  while  for  the  year  covered  by  this  report 
the  earnings  from  this  source  were  but  $4,398.90,  a  difference  of  $1,949.20,  caused  by 
the  lesser  number  of  such  prisoners  in  confinement  here  during  the  year  just  ended. 
Eliminating  this  item  of  difference,  it  will  be  seen  that  the  record  for  this  year  com- 
pares more  than  favorably  with  the  year  preceding. 

It  may  be  that  the  decrease  in  number  of  United  States  prisoners  is  due  to  the 
apparent  tendency  of  the  courts  in  not  sentencing  to  the  Territorial  prison  Indians 
and  others  found  guilty  of  violations  of  the  law  with  reference  to  selling  whisky  to 
Indians,  who  receive  but  a  short  sentence  of  imprisonment. 

IMPROVEMENTS  AND   REPAIRS. 

The  year  just  closed  was  an  active  one  in  the  way  of  improvements  and  repairs  to 
prison  property.  The  bettering  of  the  sanitary  condition  of  the  present  yard  and 
progress  on  the  new  yard  or  yard  extension  on  the  south  of  the  present  yard  consti- 
tute the  main  work  of  the  year. 

At  the  time  of  making  the  last  annual  report  the  breaking  of  rock  for  macadamiz- 
ing the  yard  had  begun  and  the  surveys  made  for  the  grading  of  the  same.  A  gang 
of  men  was  regularly  kept  at  work  breaking  rock  for  about  six  months',  or  the  first 
half  of  the  fiscal  year,  to  provide  the  macadam  necessary.  During  this  time  other 
men  were  employed  in  bringing  the  yard  down  to  a  grade,  and  in  digging  trenches 
for  the  water  supply  and  drainage  systems,  both  of  which  were  renewed  and  enlarged. 
The  water-supply  pii>e  was  of  iron  while  the  drainage  and  sewer  system  was  of  vitri- 
fied pipe  of  suitable  size.  For  surface  drainage  catch-basins  covered  with  ^ted  tops 
were  provided  in  suitable  locations,  all  being  built  with  a  view  to  effective  service 
and  permanency.  After  placing  in  position  the  water  supply,  sewerage,  and  drain- 
age systems,  the  macadam  was  laid  in  place  and  well  tamped,  after  which  it  was 
covered  with  "blue  dirt,"  a  semiceraent  formation  secured  in  the  new  yard  excava- 
tion. This  material  was  well  raked  and  scraped  into  the  macadam  and  tamped,  then 
left  for  a  time  to  work  into  place  and  settle  by  daily  use. 

The  final  covering  was  decomposed  granite,'  or  gravel,  which  was  secured  by  min- 
ing or  quarrying  at  a  point  about  a  mile  and  a  quarter  from  the  prison.  This  gravel 
was  evenly  placed  over  the  other  covering  and,  after  being  dampened,  was  again 
tamped  solid,  making  an  excellent  top  dressing.  Being  of  a  material  that  is  not 
clayey  it  does  not  soften  or  become  muddy  in  wet  weather,  while  the  drainage  is 
snch  that  the  surface  water  quickly  escapes  into  the  catch-basins  and  passes  off.  The 
catch-basins  have  been  surrounded  by  a  surface  covering  of  cement  to  prevent 
abrasion. 

The  outside  yard,  between  the  north  wall  of  the  prison  and  the  administrative 
building  and  residences,  was  treated  in  the  same  manner  as  inside.  All  of  this  yard 
improvement  was  completed  early  in  the  present  calendar  year,  or  about  eight 
months  after  its  commencement. 

To  cover  the  yard  with  the  gravel  mentioned,  hundreds  of  loads  of  the  material 
was  required — more  than  one  team  could  supply  to  advantage,  hence  a  team  of 
horses  was  hired  at  a  rental  of  $1  per  day  and  their  keep.  An  additional  wagon  was 
also  purchased  for  this  purpose. 

During  the  latter  part  of  February  of  this  year  a  team  of  large  mules  was  purchased 
for  permanent  prison  use.  This  purchase  not  only  provides  better  service,  but  was 
a  stroke  of  economy  as  well,  the  team  of  smaller  mules  in  use  for  over  a  year  and  a 
half  costing  at  the  rate  of  $20  per  month.  A  double  set  of  Concord  harness  was  made 
to  order  for  the  newly  purchased  mule  team.  With  the  purchase  of  this  team  1  was 
enabled  to  release  the  hired-horse  team  and  still  have  the  use  of  two  teams  for  the 
hauling  necessary  to  provide  the  gravel  and  adobe  dirt  for  making  the  adobes  for  the 
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new  wall  and  other  neoessar}'  pervice.  Not  until  May  2  was  the  hired  team  of  mules 
releaseii.    The  prison  team  is  now  able  to  do  all  the  work  required. 

The  saddle  horse  which  had  been  kept  for  emergency  use — in  cai*  of  escapee,  etc.— 
was  sold  during  the  early  part  of  the  period  covered  by  this  report.  He  had  liecome 
crippled  by  hard  usage  and  was  of  no  value  whatever  as  a  saddle  animal. 

Active  operations  on  the  yanl  extension  were  resumed  last  fall,  and  during  the 
seven  months  preceding  the  date  of  this  report  all  the  available  able-bodie<i  men 
were  thus  engaged.  Beginning  at  the  southeast  comer  of  the  present  yanl,  or  the 
subyard  u^d  as  a  female  ward,  a  rock  foundation  has  been  bmlt  extending  south- 
wanl  152  feet,  and  from  that  point  eai^tward  for  275  feet,  thence  northward  al>out  70 
feet  to  point  of  junction  with  southeast  comer  of  wall  surrounding  the  present  yard. 
This  foundation  has  l)een  substantially  built.  The  first  section  of  the  wall  above 
mentioned  has  an  average  height  of  22  feet,  being  on  the  lower  side  of  the  premises; 
the  width  of  the  foundation  at  the  base  is  13  feet,  sloping  to  8i  feet  at  the  point  of 
finish  of  the  rock  work. 

On  the  aftemoon  of  Febniary  12,  ultimo,  after  the  earthquake  shock  which  was 
perceptibly  felt  here,  the  southwest  comer  of  the  new  rock  foundation  gave  way, 
fortunately  without  injury  to  any  of  the  prisoners  at  work.  This  caused  a  delay  of 
several  weeks,  the  debris  having  to  be  removed  and  the  corner  section  of  the  wall 
rebuilt. 

A  large  double  gate  or  driveway  has  been  provided  for  at  the  southeast  comer  of 
the  new  wall.  For  the  grated  linings  of  this  driveway,  and  for  making  the  inner 
and  outer  iron  gates,  about  8,000  pounds  of  iron  was  purchased.  Provision  is  also 
made  for  a  guai^  stand  over  the  gate,  which  will  constitute  the  corner  stand. 

The  work  of  building  the  rock  foundation  having  been  completed,  work  on  the 
adobe  wall  was  begun  and  is  in  progress  at  the  time  of  making  this  report.  This 
wall  will  conform  in  general  dimensions  to  the  big  wall  inclosing  the  present  yard, 
the  inner  surface  being  built  perpendicularly,  the  outer  on  an  incline,  the  space 
between  the  inner  and  outer  narrowing  toward  the  top,  which  space  is  filled  with 
rock  and  mortar.  The  wall  when  completed  will  be  plastered  both  inside  and  oat, 
the  top  being  graveled.  It  will  not  be  out  of  place  to  mention  here  that  the  new 
yard,  when  completed,  will  add  to  the  inclosure  within  the  walls  an  area  of  about 
150  by  275  feet,  or  about  one-half  of  the  present  yard  area. 

Another  important  improvement  made  just  before  the  close  of  the  year  was  the 
constmction  of  a  new  water  tank  with  a  capacity  of  14,000  gallons.  This  tank  was 
built  of  heavy  ^Ivanized  iron,  rests  on  a  solid  foundation  of  rock  masonry,  and  is 
situateil  immediately  alongside  of  the  main  tank.  It  is  inclosed  with  a  framework, 
and  over  it  is  a  room  20  feet  square,  designed  as  sleeping  quarters  for  the  guards. 
This  tank  not  only  adds  to  the  water  supply  of  the  prison,  but  it  allows  the  water  to 
settle  and  be<*ome  more  clear  for  use,  when' the  tanks  are  used  alternately,  than  could 
l)e  done  by  the  use  of  one  tank  alone. 

Prior  to  the  construction  of  the  room  over  the  new  tank  three  other  rooms  bad 
been  built  on  the  platform  or  stand  over  the  main  water  tank.  The  sleeping  quar- 
ters for  guards  haa  been  entirely  inadequate  to  the  needs  of  the  institution. 

During  the  month  of  October  guard  stands  Nos.  1  and  4  were  entirely  rebuilt,  the 
old  stands  having  become  unserviceable. 

Among  other  improvements  may  be  cited  the  inclosing  of  the  porch  surrounding 
the  new  hospital,  with  wire  mosquito  netting  as  a  protection  to  patients  against 
mosquitoes  and  numerous  bugs  which  infest  the  place  during  the  heated  term. 
Along  the  east  side  of  the  hospital  the  exposed  dirt  and  gravel-covered  roof  of 
masonry  of  the  east  tier  of  cells  of  the  cell  house,  which  leaked  in  rainy  weather,  was 
cemented  over,  making  not  only  a  waterproof  roof  for  the  cells  beneath,  but  pre- 
senting a  more  sightly  appearance  as  viewed  from  the  hospital. 

In  addition  to  the  iron  purchased,  as  mentioned  elsewhere  in  this  report,  34,500 
brick  were  Ixiught  for  building  a  new  bake  oven  and  setting  a  boiler  when  required. 
A  carload  of  miscellaneous  lumber  was  purchased  for  general  improvements  and 
repairs. 

K^lar  repairs  have  been  kept  up  during  the  year  in  all  the  departments. 

During  the  year  the  headboards  which  mark  the  graves  in  the  prison  cemetery 
were  all  renewed  by  repainting  or  supplving  new  boards,  as  required,  all  being  prop- 
erly stenciled.  A  plat  of  the  cemetery  is  kept  in  the  office  as  a  permanent  record  of 
reference.  The  cemetery  contains  the  graves  of  66  convicts  there  buried  since  the 
establishment  of  the  prison. 

FUEL   AND   UGHT. 

During  the  whole  of  the  year  the  prison  furnished  its  own  lights,  both  are  an  incan- 
descent. In  addition  to  the  lights,  power  is  supplied  during  the  warm  season  to 
operate  the  blower  installed  a  year  ago  for  8uppl}ang  fresh  air  to  the  cells  during  the 

Digitized  by^OOQlC 


REPORT    OF   THE    GOVERNOR    OF    ARIZONA.  31 

hours  the  prisoners  are  confined  in  the  cells.     Steam  for  heating  all  water  used  is  also 
upplied  to  the  laundry,  bathrooms,  and  kitchen. 

During  the  year  there  were  consumed  in  the  prison  and  residence  and  office  build- 
ings connected  therewith,  a  total  of  1,220J  cords  of  wood,  as  follows: 

Cords. 

Engine  room  and  bake  shop 940 J 

Kitchen  ranges  and  heating  stoves 280 

Total l,220i 

During  the  early  part  of  the  present  calendar  year  the  fuel  supply  had  run  down 
to  a  very  low  ebb,  and  the  local  dealers  who  haH  been  supplying  the  same  seemed 
unable  to  secure  a  quantity  sufficient  to  tide  over  the  high-water  perioil  of  the  sum- 
mer. Accordingly  I  went  into  the  open  market  and  purchaseil  fuel  of  Indians  and 
Mexicans  until  a  sufficient  supply  waa  on  hand,  having  to  pa^  an  increase  over  the 
price  formerly  paid.  This  is  because  of  the  growing  scarcity  of  a  merchantable 
quality  of  wood  in  this  locality.  At  the  present  time  it  is  estimated  that  there  is  a 
sufficient  supply  of  wood  in  the  prison  wood  yard  to  meet  all  the  usual  demands  for 
verv  nearly  the  remainder  of  the  present  calendar  year. 

Even  with  the  advance  in  the  price  of  fuel  it  is  more  economical  to  furnish  our 
own  lights  than  to  purchase  the  service  from  the  Yuma  Fuel  and  Light  Company,  as 
has  been  done  in  the  past,  and  more  satisfactory  as  well.  The  only  argument  against 
such  plan  might  be  the  possibility  of  a  night  break,  when  it  would  not  be  difficult 
on  the  part  of  those  viciously  inclined  to  close  the  plant  down,  and  thus  put  the 
premises  in  darkness,  but  such  a  contingency  is  not  likely  to  arise  with  the  exercise 
of  proper  care,  and  especially  so  when  the*  new  yard  has  been  completed  and  all 
machinery  moved  thereto,  as  contemplated. 

EMPLOYMENT  OF  PRISONERS. 

It  is  the  aim  to  give  some  useful  employment  to  every  able-bodied  man  confined 
in  the  prison.  This  has  not  been  difficult  to  do  during  the  past  year  on  account  of 
the  activity  in  improvement  and  enlargement  of  the  prison  premises.  While  here- 
tofore it  has  been  customary  to  work  different  gangs  on  alternate  days,  it  was  found 
advisable  and  necessary  to  work  the  men  every  day,  allowing  a  half  holiday  on  Sat- 
urday afternoons  for  bathing,  etc.  Below  is  given  the  report  of  the  assistant  super- 
intendent for  June  30,  the  last  day  covered  by  this  report,  and  is  a  fair  index  of  the 
daily  disposition  of  the  prisoners  throughout  the  year: 

Blacksmiths 7  '  Water-closet 1 

Carpenters 5  ,  Cell-house  keepers 8 

Painters 2     Broom  maker 1 

Tinner 1     Mattress  maker 1 

Masons 7  '  Yard  sweepers 9 

I^undrymen 20     Stableman 1 

Shoemakers 5  1  Hog  ranch 2 

Tailors 6  '       '  -  - 

Engineers 3 

Firemen 4 

Electrician 1 

Librarians 3 

Barbers 4 

Bathroom 1 

Gardeners 2 

Cooks 7 

Waiters 11 

Dishwashers 5 

Bakers 4 

Sprinklers 8 

wheelers 4 

Teamster 1 

Hospital 4 

Clothes  room 1 


Caring  for  guard  stands 2 

Outside  sweepers 2 

Photographer 1 

Sick  not  m  hospital 16 

Solitary  confinement 2 

Superintendent's  house 2 

Superintendent's  office 2 

Assistant  superintendent '  s  office 2 

Assistant  superintendent's  house  ...  1 

Wood  choppers 5 

Adobe  makers 25 

Working  on  rock  bank 69 

Miscellaneous 12 

Unemployed 4 

Total 284 


The  females  devote  their  time  to  making  such  articles  for  sale  to  visitors  as  their 
fancies  dictate. 
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THE   PRISON   FARM. 

The  prison  farm  is  a  misnomer.  While  title  to  a  considerable  acrea^  rests  in  the 
Territory,  it  has  not  in  the  past  been  of  any  material  benefit  to  the  prison,  and  it  is 
doubtful  if  it  can  ever  be  made  to  be  of  any  great  benefit.  The  land  is  low,  and 
being  situated  between  the  Gila  and  Colorado  rivers,  is  inundated  for  about  half  of 
the  year.  Both  rivers  are  subject  to  frequent  change  in  their  course,  making  new 
channels.  The  land  is  covered  with  a  rather  dense  growth  of  willow  timber  which 
will  make  fuel  for  prison  use  when  it  has  attained  a  proper  growth. 

(gardening  has  been  attempted  in  past  year»,  but  with  sucSi  indifferent  results  that 
for  two  seasons  nothing  has  been  done  in  this  line,  as  even  with  free  labor  it  is 
unprofitable. 

About  the  only  ^rtion  of  the  whole  area  that  is  of  real  service  is  that  small  part 
devoted  to  the  raising  or  keeping  of  hogs.  Here  enough  hoffs  are  raised  annually  to 
supply  the  prison  with  fresh  pork  on  holiday  occasions,  besides  providing  a  quantity 
of  pure  lara,  which  meets  with  a  ready  demand,  and  figures  as  a  prison  earning,  as 
will  be  seen.  These  hogs  are  fed  on  slops  from  the  kitchen,  but  those  about  to  be 
killed  are  finished  or  hardened  on  grain  or  bran  before  slaughter.  The  stock  of  hop 
had  become  run  down  owing  to  having  been  inbred  for  toolong  a  period.  To  get  m 
new  blood,  a  portion  of  the  stock  on  hand  was  sold  last  fall,  and  with  the  proceeds 
new  breeding  stock  was  added,  much  to  the  improvement  of  our  herd.  At  the  close 
of  this  fiscal  year  we  have  on  hand  45  head  of  all  ages. 

PRISON   DISCIPLINE. 

Two  unsuccessful  attempts  to  escape  were  made  by  Mexican  prisoners  in  January 
and  March  of  this  year.    At  each  attempt  two  men  Were  im{)1icated. 

The  first  attempt  was  made  on  January  9,  in  which  Francisca  Ciarcia,  Xo.  1747,  a 
life  convict  from  Yavapai  County,  and  Jesus  (iarcia,  No.  1848,  a  ten-year  man  from 
Cochise  County,  figured.  The  mtent  was  to  assault  the  yard  guard  when  he  was 
about  to  let  out  the  trusty  gang  immediately  after  the  noonday  meal,  secture  the 
keys,  and  thus  make  their  escape  through  the  gates.  The  aasault  was  made  by  stab- 
bing the  yard  guard,  and  possession  of  the  kevs  was  secured  for  the  time.  The  man 
first  named  passed  through  the  inner  gate,  which  had  been  unlocked  by  the  guard, 
but  he  was  captured  and  returned  before  even  attempting  to  pass  the  outer  gate. 
His  companion.  No.  1848,  after  the  first  man  had  passed  through  the  inner  gate, 
continued  his  assault  upon  the  yard  guard,  and  for  this  was  wounded  by  a  shot  from 
the  guard  on  stand  No.  4.  When  he  fell  he  unsuccessfully  attempted  to  end  his  own 
life  Dy  severing  the  artery  in  his  wrist.  He  was  taken  to  the  hospital,  where  his 
wounds  were  treated,  and  after  his  full  recovery,  was  punished,  as  was  his  companion, 
by  confinement  in  a  solitary  cell,  darkened,  securely  chainetl,  and  on  light  diet  for  a 
period. 

The  second  and  eoually  unsuccessful  attemj)t  was  made  on  March  6,  by  Francisco 
Ocano,  No.  1922,  a  lifetimer  from  Graham  County,  and  Cisto  Ramirez,  No.  19.58, 
who  was  under  sentence  of  two  and  one-half  years  from  Santa  Cruz  County.  They 
attempted  to  run  from  the  column  of  march  While  going  to  work  in  the  afternoon. 
They  were  twice  commanded  to  halt  by  the  guards  who  had  the  men  in  charge,  and 
their  failure  to  do  so  caused  the  guards  to  fire  several  shots,  wounding  both  men. 
They  were  at  once  brought  to  the  hospital  on  improvised  stretchers  and  the  physi- 
cian summoned.  Ocano  die<l  from  his  wounds  the  same  evening.  Ramirez  was 
wounded  by  a  ball  striking  very  high  up  in  his  left  thigh,  making  an  amputation 
necessary  by  uniointing  the  limb  at  the  hip  socket.  He  survived  for  nine  davs, 
when  he  too  died.  This  man  had  been  the  last  man  received  at  the  prison  at  the 
time,  and  had  served  less  than  one  month.  These  futile  attempts  at  getting  away 
had  a  salutary  effect  on  others  who  may  have  had  plans  in  course  of  development, 
as  no  breaks  have  since  been  made. 

Excepting  the  al)ove,  the  prison  discipline  has  been  as  good  as  can  be  expected. 
All  minor  violations  of  rules  are  met  with  a  firm,  determined  hand  and  punished  by 
solitary  confinement,  according  to  the  gravity  of  the  offense. 

HEALTH   OF   PRISONERS. 

In  addition  to  the  two  deaths  resulting  from  gunshot  wounds,  above  mentioned, 
there  was  one  case  of  suicide— that  of  John  Ryan,  No.  1660,  who  ended  his  own  life 
on  May  6  in  his  own  cell  by  strangulation.  Ryan  was  admitted  to  the  prison  on 
October  1,  1900,  from  Coconino  County,  under  sentence  of  ^ye  years.  He  was  a 
native  of  Iowa,  and  at  the  time  of  his  self-destruction  was  34  years  of  age,  and  a 
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physical  wreck,  brought  about  by  self-abuse.  He  was  given  unusual  medical  atten- 
tion and  care  and  penormed  no  labor;  he  was  kept  separate  and  apart  from  the  gen- 
eral prisoners  by  oeing  confined  to  the  subyard,  where  the  older  men  and  trusties 
are  confined  at  night. 

In  November  last  smallpox  was  introduced  in  thejirison  by  Jesus  Chacon,  a  female 
prisoner,  sentenced  from  Graham  County.  The  disease  broke  out  on  the  patient 
three  days  after  her  arrival.  Although  confined  in  the  female  ward  or  yard  with 
four  other  prisoners  of  the  same  sex,  the  disease  was  almost  miraculously  kept  con- 
fined to  the  one  case.  Heroic  and  prompt  measures  were  taken  to  prevent  an 
epidemic,  resulting  in  complete  success.  When  the  case  had  fully  recovered  the  quar- 
ters were  thoroughly  disinfected,  and  such  articles  as  garments  and  bedding  destroyed 
by  burning. 

The  sanitary  condition  of  the  prison  has  otherwise  been  excellent  throughout  the 
year,  and  the  general  health  of  the  prisoners  very  satisfactory. 

FEMALE   PRISONERS. 

At  the  beginning  of  the  year  there  were  three  females  in  confinement  in  the  insti- 
tution. During  the  second  quarter  two  additional  ones  were  received,  one  under 
sentence  for  life  and  the  other  under  sentence  for  one  year.  These  acquisitions,  with 
the  three  already  in  confinement,  caused  a  rather  cramped  condition  in  the  female 
ward,  and  with  the  presence  of  the  smallpox  infection  above  referred  to,  made  the 
situation  more  difficult  still.  In  this  connection  it  must  be  borne  in  mind  that  the 
prison  has  no  matron  to  personally  look  after  the  needs  of  the  female  prisoners. 

Because  their  conduct  while  in  prison  was  such  as  to  merit  executive  clemency, 
and  to  relieve  the  congested  condition  in  that  ward,  I  recommended  the  parole  of 
Pearl  Hart,  No.  1559,  and  Rosa  Duran,  No.  1818,  which  was  granted,  and  they  were 
released  from  confinement  on  December  15,  to  the  material  betterment  of  the  con- 
dition of  those  remaining. 

On  April  21  Mrs.  Bertha  Trimble,  who  was  the  prisoner  under  sentence  for  life, 
was  released  by  order  of  the  Supreme  Court,  reducing  the  number  of  females  in  con- 
finement to  two.  One  of  these,  Jesus  Chacon,  will  be  dis<!harged  on  August  26, 
proximo,  leaving  Elena  Estrada,  No.  1685,  with  practically  two  years  more  to  serve, 
in  solitary  possession  of  the  ward,  unless  additional  female  prisoners  are  received 
meantime,  which  is  a  consummation  not  devoutly  to  be  wished. 

PRISON   CHAPLAIN. 

By  act  of  the  twenty-first  legislature,  and  with  the  consent  and  approval  of  the 
board  of  control,  two  chaplains  were  appointed:  The  Rev.  J.  A.  Crouch,  Protestant, 
and  Rev.  C.  I.  Durand,  Catholic.  These  men  continued  to  serve  under  their  origi- 
nal appointments.  Religious  services  are  conducted  by  them  almost  every  Sunday 
during  the  year,  in  the  prison  library. 

PRISON    LIBRARY. 

A  commodious  and  comfortable  library  or  reading  room  is  maintained  for  the  use 
of  the  prisoners.  Besides  a  fair  number  of  bound  books,  which  were  largely  con- 
tributed by  the  public,  all  of  the  standard  magazines  and  illustrated  and  other  weekly 
and  geininionthly  publications  are  8ubscril)ed  for.  Religious  periodicals  are  also 
receiv^ed,  and  a  considerable  quantity  of  matter  is  regularly  contributed  to  the  read- 
ing roona.  The  general  newspaper  is  not  allowed  in  tne  library  or  in  the  yard  among 
convicts.  It  is  not  believed  to  be  conducive  to  the  best  discipline,  on  the  part  of 
many,  at  least,  to  read  and  discuss  among  themselves  the  news  of  a  criminal  nature 
as  viVidly  related  through  the  public  prints. 

The  library  is  maintained  by  a  visitor's  fee  of  25  cents,  and  is  found  to  be  quite 
ample  for  the  purpose. 

PRISON  scriooL. 

The  prison  school,  founded  about  two  years  prior  to  the  period  covered  by  this 
'^portf  has  been  maintained  "throughout  the  year.  While  the  attendance  may  not 
Hi  SO  lar^  as  when  work  is  less  active,  there  are  quite  a  number  who  do  have  the 
>pportiinity  to  acquire  a  rudimentary  education  both  in  P^nglish  and  Spanish.  Music 
s  also  taught.  It  is  not  improbable  that  in  many  cases  the  knowledge  gained  in  this 
vay  is  an  incentive  to  higher  and  greater  learning,  and  in  this  way  may  lead  to  a 
setter  and  more  useful  life  after  the  discharge  of  the  prisoner. 
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The  teacher  is  a  convict  who  is  excused  from  other  duty,  and  the  neceesary  expense 
for  books,  slates,  j)encil8,  etc.,  is  taken  from  the  library  fund.  The  school  is  con- 
ducted in  the  library. 

PAROLED   PRISONERS. 

At  the  close  of  the  year  there  are  24  prisoners  at  liberty  on  parole,  the  earliest 
record  dating  back  eight  years.  Until  this  year  no  particular  or  intelli^ble  record 
was  kept  of  paroled  prisoners.  A  parole  register  is  now  carefully  kept,  showing 
a  complele  record  of  each  man  on  parole,  together  with  the  name  and  place  of  last 
report  of  each  reporting.  Because  of  the  incomplete  record  prior  to  the  past  year, 
the  conditions  under  which  the  earlier  paroles  were  issued  are  not  known;  but 
almost  without  exception  in  these  cases,  the  whereabouts  of  such  paroled  prisoners 
is  not  known,  and  no  reports  are  being  received.  A  full  and  complete  list  of 
paroled  prisoners  whose  sentences  have  not  expired  is  made  a  part  of  my  regular 
quarterly  report  to  the  board  of  control,  with  the  latest  data  pertaining  thereto, 

GUARD  FORCE. 

In  point  of  numbers  the  guard  force  of  the  prison  remains  about  the  same  as  at 
the  time  of  making  the  last  annual  report;  however  there  have  been  numerous 
changes  in  the  personnel  of  the  force.  These  appointments  are  quite  evenly 
distributed  between  the  several  counties  of  the  Territory. 

The  salary  of  the  yardmaster  is  $115  per  month;  all  other  guards  receive  $80  per 
month  for  the  first  year.  If  found  to  be  capable  men  and  satisfactory  as  guards  at 
the  end  of  this  period  of  probation,  they  are  advanced  to  the  $100  salary  list.  In 
addition  to  salary  free  sleeping  quarters  are  provided,  each  guard  furnishing  his  own 
bedding  and  linen  according  to  the  individual  needs  of  each. 

As  nearly  as  practicable  it  has  \yeen  the  aim  during  the  year  to  secure  unmarried 
men  on  the  guard  force,  in  order  that  they  mav  live  adjacent  to  the  prison  and  always 
be  on  hand  for  service  in  case  an  emergency  should  arise. 

To  the  governor  and  board  of  control  I  cin  not  but  express  my  deepest  apprecia- 
tion of  the  support  and  friendly  counsel  accorded  me  upon  all  occasions,  and  without 
which  I  could  not  have  successfully  discharge<i  the  duties  devolving  upon  me  as 
superintendent  of  the  institution. 

TERRITORIAL  ASYLUM   FOR  THE   INSANE. 

During  the  fiscal  3  ear  ended  June  30,  1903,  the  expense  of  main- 
tenanee  incurred  at  the  Territonal  asylum  was  44  cents  per  capita  per 
diem,  being  approximately  the  same  a.s  that  of  the  two  years  preceding; 
showing,  however,  a  sligTit  decrease,  the  average  expense  of  main- 
tenance of  the  two  previous  years  having  been  46  cents  per  capita 
per  diem. 

A  number  of  improvements  were  made  during  the  year,  provision 
therefor  having  been  made  by  the  legislature  of  1901,  by  making  an 
adequate  appropriation  for  that  purpose. 

A  new  baKery  was  constructed  which  is  provided  with  a  Peterson 
patent  bake  oven  of  the  latest  improved  design.  It  is  built  of  brick 
with  hard  wood  floors  and  is  finished  both  inside  and  outside  in  a  sub- 
stantial and  attractive  manner. 

The  kitchen  was  enlarged  and  has  been  equipped  with  steam  cooking 
utensils  which  have  proven  to  be  very  satisfactory.  By  this  method 
the  cooking  is  done  more  expeditiously  and  no  obnoxious  odors  escape. 

There  was  also  constructed  a  brick  building  which  contains  the  laun- 
dry, engine,  and  boiler  room.  This  is  so  armnged  that  it  entirely  ful- 
fills the  requirements  desii-ed.  The  laundry  is  provided  with  the  latest 
improved  machinery,  eliminating  the  annoj'ance  of  extra  work  caused 
by  lack  of  facilities  in  this  line. 

In  addition  to  the  above  and  other  minor  improvements  a  well  has 
been  sunk  and  cased  and  a  pump  pit  constructed  at  a  cost  of  $1,144.50. 
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In  making  the  appropriation,  which  was  done  in  1901,  the  legislature 
then  had  in  view  tne  erection  of  the  buildings  that  have  been  con- 
structed, and  what  other  incidental  improvements  that  might  become 
necessary.  All  this  has  been  done,  including  the  expense  of  the  well, 
and  there  now  remains  unexpended  in  the  Territorial  asylum  improve- 
ment fund  the  sum  of  $6,787.07. 

The  asylum  was  constructed  of  such  dimensions  as  to  properly  pro- 
vide accommodation  for  150  inmates.  There  are  at  present  connned 
in  the  institution  226  inmates.  This  excess  number  being  above  the 
normal  capacitj^  has  produced  an  overcrowded  condition. 

The  legislature  of  1903,  realizing  the  present  necessity  and  foreseeing 
the  future  demands  for  enlarging  the  acconmaodations,  enacted  a  law 
which,  when  approved  by  Congress,  authorizes  the  board  of  control  to 
negotiate  a  loan,  causing  to  be  issued  $100,000  of  Territorial  bonds, 
such  bonds  to  be  issued  nearing  interest  not  in  excess  of  5  per  cent  and 
in  amount  not  to  exceed  $20,000  for  the  year  ending  June  30,  1904, 
and  not  exceeding  $10,000  for  each  year  thereafter  until  the  full 
amount  shall  have  been  exhausted.  With  the  funds  thus  made  avail- 
able proper  buildings  will  be  erected,  removing  the  overcrowded  and 
inconvenient  conditions  that  at  the  present  time  exist. 

The  farm  has  been  unusually  productive  the  past  season,  providing 
an  abundance  of  vegetables  for  the  institution  and  pastumge  for  the 
dairy,  and  there  is  now  on  hand  150  tons  of  hay. 

The  efficient  management  of  the  Territorial  asylum  by  the  superin- 
tendent has  been  demonstrated  by  the  treatment  of  the  patients  con- 
fined therein,  the  economy  practiced,  and  the  careful  attention  given 
to  details. 

For  more  complete  data  thereon  the  report  of  the  superintendent  is 
herewith  submitted. 


TERRITORIAL   ASYLUM   FOR  THE   INSANE. 

STATISTICS. 

At  the  close  of  the  biennial  period  ending  June  30,  1902,  there  were  domiciled  in 
the  institution: 

Males 171 

Females 33 

Total 204 

Received  during  the  year: 

Males  admitted  on  commitments 76 

Females 17 

Females  returned  from  parole 3 

Total 96 

Total  treated  during  the  year 300 

Decrease  during  the  year: 
Died— 

Males,  27;  females,  5;  total 32 

Discharged — 

Males,  21;  females,  5;  total 26 

Out  on  parole — 

Males,  6;  females,  5;  total 11 

Kscapes  (males)  5 

Total  decrease,  males,  59;  females,  15;  total 74 

On  hand  June  30,  1903:  Males,  188;  females,  38;  total,  226. 
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Of  the  93  patients  admitted  on  commitments  durinjj;  the  year,  the  caoeee  aseif^ed 
are  as  follows: 

Childbirth 1     Overstudy 2 

Epilepsy 2     Paralysis 1 

General  debility 1     Paresis 1 

Heredity 4  '  Privation 4 

Idiocy 2     Senility 4 

Injury 4     Spinal  disease 1 

Intemperance 22     Syphilis 2 

Masturbation 4     L^nknown 23 

Mental  excitement 4     Venery 1 

Mental  worry 6                                                                   

Narcotism 4  ,             Total 93 

The  cause  of  **not  known,"  is  assigned  to  23  patients  admitted  on  commitments, 
while  alcoholism  or  intemperance  follows,  22  in  number. 

The  real  cause  of  many  of  the  **  unknowns,"  in  my  opinion,  niay  be  trac^  to  alco- 
holism, makinjf  intemperance  the  greatest  primal  cause  of  insanity  in  these  cases. 
This  class  of  patients,  I  may  add,  embraces,  in  a  major  portion,  men  from  mining 
sections. 

Miners,  as  a  rule,  indulge  in  the  use  of  intoxicants,  while  the  privations — a  lack  of 
proper  bodily  nourishment  and  a  solitary  life — are  great  auxiliaries  in  deranging  the 
mental  faculties. 

Of  those  admitted  during  the  year  22  were  married  men,  4  widowers,  and  46  single. 
Of  the  17  females  8  were  marriea,  8  single,  and  1  widow. 

Ages  and  numfper  of  males  admitted. 

Between  16  and  30 12  '  Between  60  and  70 6 

Between  30  and  40 19     Over  70 1 

Between  40  and  50 20  j  Age  of  96 1 

Between  50  and  60 13  |  Age  not  known 4 

Aged  and  number  of  females  admitt^'d. 

Between  20  and  30 5  1  Between  40  and  50 5 

Between  30  and  40 5  I  Over  50 2 

Xumf)er  of  patients  fntm  counties. 

Apache 1  )  Pinal 1 

Cochise 7     Santa  Cruz 1 

Coconino 6     Yavapai 14 

Gila 3     Yuma    6 


Penitentiary 1 

Total 93 


Graham 8 

Maricopa 24 

^lohave 5 

Pima 16 

Numher  of  deaths  during  tht  year. 

Acute  meningitis 1 

Dysentery  and  acute  mania 1 

Epilepsy 1 

Inanition 1 

Exhaustion  from  acute  mania 6 

He^rt  failure  from  shock  of  burn 1 

Tuberculosis 2 

Stomach  trouble 1 

Paralysis 3 

Acute  dementia 1 

(leneral  paresis 2 

Physical  exhaustion 2 

Chronic  mania 1 

Senility  and  general  decay 5 

E|)ilcpsy  and  congestion  of  the  brain 1 

Secondary  syphilis 3 

Total 32 
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There  were  discharged  during  the  year  21  males  and  5  females,  a  total  of  26,  which 
gives  a  recovery  rate  of  11.87  per  cent  on  average  population,  on  number  admitted 
§7.95  per  cent,  and  8.66  per  cent  on  whole  numoer  treated.  Recover>',  26;  average 
population,  219;  per  cent,  11.87.     Admitted,  93;  per  cent,  27.95. 

The  following  exhibits  the  death  rate  on  the  whole  number  treated  and  on  the  aver- 
age population: 

Deaths,  32;  number  treated,  300;  per  cent,  10.66.  Average  population,  219;  per 
cent,  14.61. 

During  the  year  death  came  to  some  of  the  older  patients,  senility  and  old  a^e 
being  added  to  mental  aberration.  Six  patients  were  admitted  to  the  institution  m 
almost  a  dying  condition  and  who  after  admittance  never  made  any  physical  or 
mental  improvement. 

A  coincidence,  rather  remarkable,  occurred  during  the  year  in  the  demise  of  the 
two  first  patients  committed  to  an  asylum  from  Arizona.  Originally  these  were  sent 
to  Stockton,  Cal.  They  died  within  a  few  days  of  each  other.  One  of  these,  Mollie 
Monroe,  or  Mollie  Sawyer,  was  quite  a  character  in  the  pioneer  days  of  the  West. 
She,  perhaps,  was  better  known  to  more  **  old  timers  "  than  any  other  woman  in  the 
Territory,  while  her  caprices  and  adventures  on  the  frontier  in  the  early  sixties  were 
realities  that  to  most  of  us  seem  to  have  existence  only  in  romance  and  fiction.  She 
was  the  discoverer  of  Castle  Creek  Hot  Springs,  Arizona. 

Occasionally  we  have  some  patients  who  escape  the  vigilance  of  the  attendants. 
Frequently  patients  who  have  escaped  are  apprehended,  many  times  in  the  same 
counter  from  which  originally  committed,  ancl  returned  to  the  asylum  on  a  new 
commitment.  A  case  in  mind:  A  patient  committed  from  Pima  County  escai>ed, 
was  apprehended,  and  returned  on  a  new  commitment.  At  the  time  of  his  escape 
the  officials  of  Pima  County  were  notified  of  the  escape  and  their  cooperation  asked 
toward  his  apprehension  and  return.  The  request  was  not  kept  in  mind.  Extra 
burdens  are  thus  imposed  upon  counties  in  the  way  of  costs. 

In  such  cases  as  the  one  mentioned,  if  the  probate  judges  would  ascertain  if  par- 
ties brought  before  them  for  trial  as  to  their  sanity  had  theretofore  been  confined 
in  any  hospital  for  the  insane,  and  if  so,  had  they  been  legally  discharged  or  merely 
out  on  parole,  much  expense  might  be  obviated. 

Were  we  to  keep  every  person  committed  to  the  asylum  in  confinement  until  we 
*  were  sure,  beyona  a  doubt,  that  they  were  absolutely  cured,  or  that  the  diseased 
symptoms  of  the  brain  would  never  again  appear,  then  the  asylum  would  prove  a 
lifelong  abiding  place,  and  death  alone  woula  be  the  means  of  discharge. 


Customary  vigilance  has  been  observed  in  having  the  institution  kept  in  good 
sanitary  condition. 

Owing  to  the  crowded  condition  of  the  wards,  difficulties  have  frequently  arisen 
in  making  desired  distribution  of  patients,  believing  that  like  forms  of  insanity,  if 
claaeified,  tend,  unquestionably,  to  more  rapid  recovery. 

Kindness  toward  patients  is  observed  and  practiced  by  all. 

This  humane  method  is  preferable  and  is  productive  of  good  results. 

Our  aim  is  to  divest  asylum  life  of  all  the  repulsive  features  possible  and  institute 
as  many  home  comforts  as  we  can;  to  ingratiate  a  feeling  in  the  patients  that  they 
are  under  the  kindly  protection  of  a  home. 

Employment  of  some  kind,  whether  profitable  or  not,  is  encouraged  among 
patients,  when  physically  and  mentally  able,  diversion  being  of  inestimable  benefit 
to  the  patients  themselves. 

The  general  health  of  the  patients  has  been  very  good,  and  at  the  time  of  this 
report  there  is  not  a  sick  patient  in  the  institution  aside  from  mental  troubles. 

FARM   AND  GROUNDS. 

The  asylum  farm  has  produced  well  during  the  year,  perhaps  better  than  any  year 
in  its  history.  This,  in  a  measure,  is  attributable  to  the  close  attention  given  to  the 
method  of  cultivation  and  the  utilizing  of  manures  and  water  to  the  best  advantage. 

The  asylum  farm  consists  of  160  acres,  divided  as  follows:  Grounds,  main  buildings 
and  outbuildings,  20  acres;  garden,  15  acres;  alfalfa  lands,  70  acres;  grain  and  pas- 
ture, 55  acres. 

The  jrrounds,  buildings,  lawns,  etc.,  are  in  good 'condition. 

IMPROVEMENTS. 

An  addition  was  built  to  the  general  dining  hall  and  fitted  up  for  kitchen  and 
baker>'.  The  cooking  utensils  are  of  the  latest  pattern  and  give  perfect  satisfaction. 
A  new  Peterson  patented  oven  has  been  put  in,  which  is  built  i3dgttizthfe/^£ci pie  of  a 
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cook  stove  and  will  retain  heat  sufficient  for  cooking  biscuits  twenty  hours  after 
firing. 

The  much-needed  laundry,  together  with  machinery  for  the  same,  has  been 
installed. 

Expenditures  from  the  maintenance  fund  for  the  fiscal  year. 

Salaries $4,290.00 

Wages 11,206.53 

Provisions  and  stores 15, 725. 02 

Ordinary  repairs 1,  724. 12 

Farm  and  grounds 1, 862. 13 

Clothing 1,251.12 

Furniture  and  bedding 680. 81 

Books  and  stationery 219. 90 

Fuel,  light,  and  water 4,534.12 

Medical  supplies 211.67 

Miscellaneous  expenses 624. 13 

Total  expenses ^2,329.55 

Total  earnings  and  receipts: 

Consumed  from  products $4, 558. 65 

Cash  receipts 2,177.99 

6,  736. 64 

Net  expense 35,592.91 

Average  number  of  resident  patients 219 

Gross  per  capita  cost $193. 28 

Net  per  capita  cost $162. 52 

Gross  daily  per  capita  cost $0. 53 

Net  daily  per  capita  cost $0. 44 

Financial  statement  for  the  fiscal  year  ending  June  SO^  190S. 


Esti  mates. 

July. 

August. 

Septem- 

October. 

Novem- 
ber. 

Decem- 
ber. 

Total. 

1 

«J20.00 

918.00 

1,368.92 

51.72 

30.15 

52.43 

23.38 

26.10 

852. 12 

12.60 

79.20 

«320.00 
940.00 
1,227.57 
140.78 
360.02 
91.47 
8.76 

452.50 
15.75 
9.67 

1320.00 
962.65 
1.236.36 
180.69 
127.15 
44.74 
69.15 
32.00 
184.50 
17.10 
52.15 

8370.00 

920.00 

1,273.70 

38.19 

67.81 

189.93 

93.87 

1.40 

286.28 

6.40 

9.40 

$370.00 
880.32 
1,225.61 
21.75 
292.45 
119.87 
51.82 
12. 75 
173.80 
25.40 
78.75 

$370.00 
950.00 
1,288.43 
288.10 
248.08 
182.48 
28.36 
26.50 
467.  n 
13.80 
49.82 

$2,070.00 
5,511.47 

2 

3 

7.620  99 

4 

721. 2S 

6 

1,125.66 

6 

680.92 

7 

275  84 

8 

103.80 

9 

1,906  <a 

10 

91.05 

11 

278.89 

Total 

3.234.62 

3.571.47 

3,216.49 

3.256.98 

3,252.62 

8,868.78 

20. 385. « 

EHtlmates. 


1. 

2. 

3. 

4. 

5., 

6. 

7. 

8.. 

9. 
10. 
11. 


Januan- 


8370.00 
956.60 
1,389.02 
259.96 
253.6.5 

74.24 
160.91 

25.25 
450.35 

21.90 
104.77 


Febru- 
ary. 


March. 


1370.00  S370.00 
970.00  I  943.00 
1,283.90     1,282.28 


228.83  I 
136.09 
86.60 
33.84 
12.85 
407.80 
19.20 
47.71 


Total 4,066.65,3,595.82     3,377.27  |  8,678.23 


39.37 
86.83 
77.79 
43.05 
5.00 
480.70 
13. 75 
35.95 


April.    I     May. 


$370.00 
952.25 
,326.77 
116. 12 
166.41 
59.99 
78.25 
56.25 
464.24 
27.70 
70.25 


$370.00 

945.00 
1,461.28 

189.63 
77.52 

146.61 
62.65 
10. 75 

448.46 
21.65 
77.88 


3,806.83 


June. 


$370.00 

927.66 

1,361.18 

168.98 

27.97 

124.97 

26.87 

6.00 

880.66 

16.42 

9.18 


,419.89 


Total. 


$2,220.00 

5.695.06 

8.101.43 

1,002.89 

786.47 

570.20 

406.47 

116,10 

2,627.21 

120.62 

a45.24 


21.943.69 


Total  expenditures $42,329.55 

Value  of  products  consumed $4, 558. 65 

Cash  receipts 2,177.99 

6.786.^ 


Net  expenditures 36, 592,  sn. 

A  veraj?e  n umber  of  resident  patien  ts 21 9 

Gross  per  capita,  cost  including  consumed  products $19a.  2S 

Net  per  capita  cost $1C2,  6a 

Gross  daily  per  capita  cost,  Including  consumed  products $0. 5S 

Net  daily  per  capfta  cost 43h^tized.tey.^Oagl£.      $0.44 
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Report  of  the  matron^ s  department  for  the  year. 


Made. 


Aprons 

Camisoles 

Caps 

Chemise , 

i^AMU* 

CurtAins 

Drawers 

Drespes 

Hose,  pairs 

Napkins 

NiK^tifowns 

Pants  and  overalls. 

Pillowslips 

Sheet* 

Shirts 

Shirt  wai«t8 

Shrouds 

Skirts 

Tablecloths 

Ticks,  bed 

Towels , 

Undershirts 

Union  salts 

Vests 

Cw)k  aprons 

Union  waists 


10 
816 
45 


99 

12 

239 

394 

181 

430 

17 

1 

M 

37 

70 

215 

148 


27 


Mended. 


509 
316 
474 
149 

85 
623 

48 

56 
593 

82 


92 

20 
2 

16 
172 

31 
153 


Tea  towels 

Blouses 

Carpenter  aprons 

Cellars 

Cuffs 

Restraint  straps 

Capes 

Hack  cushions 

Shawls 

Awning 

Corset  covers 

Belts 

Rubber  sheets 

Rugs 

Shades,  C.  C 

Silent  cloth  for  tables 

Handkerchiefs 

Jackets 

Laundry  bags 

Pillow  ticks 

Bonnets 

Spreads 

Blankets 

Ties 

Suspenders 


Made.    ,  Mended. 


28 

133 

7 


82 

1  I 


17 


4 

20 
14 
9 
2 


Expends  from  the  improvement  fund  for  the  year  ending  June  SO,  1903. 

One  No.  2  Western  Chief  forge $28.00 

Asvlum  beds  and  springs 288.00 

Oil,  tuft3,  etc 5.45 

Painting  buildings 87.  75 

Fire  extinguishers 96. 00 

Paid  on  new  laundry  and  engine  house  contract 3, 298. 00 

Pipe,  plumbing,  fixtures,  etc 758. 53 

Freight  on  laundry  machinery 846. 21 

Electric  fixtures ". 66.60 

Lumber 185.65 

Paints  and  oils 171.28 

Brick 263.75 

Fire  brick  and  clay 131.64 

Freight  on  kitchen  utensils : 52. 85 

Extra  on  cement  floor 25. 00 

One  door  complete 12. 00 

One  opening  for  switchboard 5. 00 

Freight  on  laundry  supplies  and  cooking  utensils 78. 62 

Shingles 4.00 

Enameled  ware 128.70 

Laundry  machinery 2, 467. 04 

Cooking  utensils 254. 67 

Drayase 35.00 

Contract  on  building  kitchen  and  bakery 800. 00 

Bake  oven,  patent  right  and  supervision  of  construction 600. 00 

Sinking  pit  for  pump 600.00 

Paid  for  labor 92.00 

Pilasters 35.80 

Balance  on  kitchen  and  bakery 765. 00 

Surveying  and  platting  asylum  land 37. 00 

Water  rights 800.00 

Sinking  12-inch  well 313.50 

84  feet  standard  lap  pipe 231.00 

Strawberry  plants 22.50 

Machinery  parts 38.28 

Furnace  linmgs,  grate  bars,  and  patterns 70.  45 

Cement,  gravel,  etc.,  for  building  purposes 76. 00 

Miscellaneous 15. 60 

Total 13,786.87 
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CAPITOL  BUILDING   AND  GROUNDS. 

During  the  fiscal  year  ended  June  30, 19('3,  the  amount  expended  in 
maintenance  of  the  capitol  building  and  grounds,  necessar\^  equipment 
of  the  various  offices  in  the  building,  and  necessary  improvement?, 
amounted  to  the  sum  of  $5,800.81.  In  this  amount  are  included  the 
cost  of  painting  the  roof  of  the  capitol  building,  which  was  §240, 
and  the  consti-uction  of  a  building  on  the  grounds  to  be  used  for  a 
storage  house  and  greenhouse,  which  cost  $500.  These  items,  being 
improvements,  should  be  deducted  from  the  $5^800.81,  leaving  the 
amount  expended  for  the  care  of  the  capitol  building  and  grounds 
$5,060.81. 

The  rent  derived  from  Federal  officials  who  occupy  offices  in  the 
capitol  building  amounts  to  the  sum  of  $1,320  per  annum.  The  net 
expense  of  mamtenance  therefore  to  the  Terntorv  amounts  to  the 
sum  of  $3,740.81. 

The  capitol  grounds  consist  of  10  acres  planted  in  trees,  shiiibber}% 
hedges,  tropical  plants,  and  flowers.  Of  this  tract  5  acres  are  in  lawns 
and  flower  oeds,  presenting  a  most  beautiful  and  attractive  appeai-ance. 
At  all  times  during  the  year  the  flowers  are  in  bloom  and  the  hedges 
and  lawns  fresh  and  green.  This  state  of  perfection  has  been  attained 
by  reason  of  the  ability  of  the  florist  and  his  assistants  in  charge  of 
tfie  gi'ounds. 

Segregated  from  the  above  amount,  the  cost  of  care  of  the  grounds, 
paving  for  water,  and  all  other  expenses  incidental  thereto,  amounted 
to  the  sum  of  $1,943.62. 

In  1889,  when  the  le^slature  determined  that  the  capitol  was  to  be 
permanentl}^  located  at  rhoenix,  an  appropriation  was  made  to  obtain 
grounds  suitable  for  its  construction.  Provision  was  made  for  laying 
out  the  grounds  in  driveways,  walks,  trees,  and  shrubbery,  awaiting 
such  future  time  when  the  legislature  should  provide  for  the  construc- 
tion of  the  capitol  building. 

How  wise  this  forecast  of  the  future  was  is  best  shown  by  the  re^^ults 
obtained.  We  now  have  a  capitol  building,  completed  in  the  year 
1900,  that  is  indeed  a  credit  to  the  Territory,  surrounded  by  grounds 
that,  by  reason  of  the  design  selected  and  the  attention  given  them,  are 
unexcelled,  and  by  many  conceded  to  be  the  most  beautiful  in  the 
United  States. 

BOARD  OF  LOAN  COMMISSIONERS. 

The  loan  commission  held  its  first  meeting  during  the  past  fiscal 
year  on  November  17,  the  meeting  having  been  called  by  the  governor, 
as  chairman  of  the  board,  in  obedience  U)  the  decision  of  the  Supreme 
Court  of  the  United  States  establishing  the  legality  of  the  commission. 
A  number  of  applications  were  on  file  with  the  commission  requesting 
the  refunding  oi  county  and  municipal  indebtedness,  and  all  of  these 
were  taken  up  and  disposed  of  in  a  satisfactory-  manner  during  the 
year. 

In  the  matt-er  of  the  application  of  James  R.  Thorpe  for  the  funding 
of  })onds  of  Navajo  Count}^  bearing  6i  per  cent  interest,  numbers  36  to 
71,  inclusive,  into  Territorial  5  per  cent  funding  bonds,  a  resolution 
was  adopted  by  the  commission  on  December  13,  1902,  providing  for 
the  exchange  of  the  principal  and  interest  due  on  the  said  bonds.  The 
said  exchange  was  made  on  January  15,  1903. 

The  application  of  the  Valley  Bank  asking  for  the  refunding  of  cer- 
tain warrants  of  the  city  of  Tombstone  was  refused  and  refunding 
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denied  owing  to  legal  que.stions  arising  as  to  the  validity  of  the  war- 
rants presented  to  the  commission. 

The  application  of  the  North  American  Trust  Company  for  the  fund- 
ing of  sixteen  Yavapai  County  P.  and  A.  C.  railroad  bonds  was  eon- 
ddered  by  the  commission,  and,  on  December  13,  liK)2,  a  resolution 
was  adopted  directing  the  purchase  of  these  bonds  and  the  issuance  in 
lieu  thereof  Territorial  funding  bonds  equal  in  amount  to  the  principal 
of  the  bonds  together  with  the  unpaid  coupons  thereon,  with  interest 
on  the  unpaid  coupons  from  the  date  that  said  interest  became  due 
until  the  time  of  actual  payment. 

At  the  first  meeting  of  the  commission,  on  November  17,  1902,  the 
mandate  of  the  supreme  court  of  Arizona,  commanding  the  loan  com- 
mission to  exchange  certain  l>onds  of  Pima  County  for  Territorial 
funding  bonds,  was  laid  before  the  commission  by  the  chairman. 
Representatives  of  the  holders  of  the  bonds  and  of  Pmia  County  were 
present  at  several  meetings  held  for  the  consideration  of  this  matter, 
and  on  December  23,  1902,  a  resolution  was  adopted  by  the  commis- 
sion suspending  further  proceedings  in  the  Pima  County  bond  matter 
until  the  action  of  the  supreme  court  of  the  Territory  was  known  upon 
a  motion  presented  b}^  the  respondents  to  recall,  vacate,  and  annul  the 
writ  of  mandate  issued  by  the  supremecourt  of  the  Territory  on  Octo- 
ber 31,  1902,  and  ivssue  in  lieu  thereof  a  writ  conforming  to  the  man- 
date of  said  court  issued  March  22,  1901;  that  by  reason  of  the  filing 
of  this  motion  and  the  matters  raised  thereby,  tlie  Commission  was  in 
doubt  as  to  the  extent  of  its  authority  in  the  premises,  and  directed 
further  instructions  from  the  court  on  the  questions  I'aised. 

It  appears  that  the  mandate  of  October  31, 1902,  contained  the  addi- 
tional words  ''together  with  legal  interest  on  all  defaulted  coupons 
from  the  date  of  their  maturity,  and  that  after  the  words  '^  upon  the 
surrender  of  the  said  bonds  and  all  unpaid  coupons  thereto  attached," 
it  contained  the  words  ''or  belonging  thereto,"  and  that  after  the 
words  ''or  for  so  many  of  said  bonds  and  interest,"  it  contained  the 
additional  word  "  coupon,"  none  of  which  additional  words  were  in 
the  final  judgment  and  mandate  of  the  supreme  court  of  Arizona 
issued  March  22,  1901. 

By  an  order  of  the  supreme  court  the  mandate  of  October  31,  1902, 
was  made  to  confoim  to  the  judgment  rendered  by  the  same  court  on 
March  22, 1901.  Thus  a  savintr  of  thousands  of  dollars  to  Pima  Counts- 
was  made,  as  it  was  evidently  not  the  intention  of  the  court  that  the 
interest  on  the  coupons  should  be  funded. 

On  February  10,  1903,  the  commission  adopted  a  resolution,  in 
obedience  to  and  in  compliance  with  the  mandate  of  the  supreme 
court  as  modified,  proviaing  for  the  redemption,  refunding,  and 
delivery  in  exchange  for  the  indebtedness  of  Pima  County,  amounting 
to  ^319.791.23,  Territorial  funding  bonds  bearing  interest  at  3  per  cent 
per  annum.  This  exchange  was  made  on  March  13, 1903,  a  balance  of 
^275.29  being  still  due  the  bondholders.  It  was  the  desire  of  the  com- 
mission to  give  Pima  County  an  opportunity  to  pay  the  balance  of 
$275.29,  andthe  conmiission  so  arranged  with  the  bondholders.  How- 
ever, Pima  County  regarded  the  payment  of  this  balance  as  an  acknowl- 
edgment that  the  entire  indebteaness  is  just  and  it  refused  to  pay  the 
balance.  The  loan  commission,  in  the  final  settlement  of  the  matter, 
is  compelled  to  issue  a  bond  in  the  sum  of  $275.29. 

The  citv  of  Tucson  has  made  application  for  the  refunding  of  certain 
municipal  indebtedness,  a  matter  which  is  still  before  the  commission. 
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TERRITORIAL   INDUSTRIAL   SCHOOL. 

By  an  act  of  the  last  legislative  assembly  the  name  of  the  reforoi 
sohool  forjuvenile  offenders  was  ohanged  to  the  Territorial  Indur^trial 
School.  This  was  done  in  order  that  tne  stigma  attaching  to  the  ori^- 
nal  name  might  not  become  a  burden  to  the  youthful  offenders  when 
they  should  leave  the  institution  after  serving  a  sentence.  It  is  a  mat- 
ter of  fact  that  convicts  are  confronted  with  insuperable  difficulties 
upon  leaving  prisons  and  taking  up  the  struggle  for  their  daily  bread. 
It  was  the  intention  of  the  legislature  that  every  possible  opportunitv 
should  be  given  the  youths  who  shall  have  served  terms  in  the  Terri- 
torial reformatory,  and  in  changing  the  name  of  the  institution  they 
at  least  removed  the  brand  of  disgrace  and  widened  the  opportunities 
of  those  who  shall  go  forth  from  the  school  to  battle  with  the  world. 

The  school  was  established  bv  an  act  of  the  legislature  of  1JK)1. 
Benson,  on  the  transcontinental  line  of  the  Southern  Pacific,  ^s 
selected  as  the  town  where  the  school  should  be  located,  and  in  Jan- 
uary, 1902,  ground  was  broken  for  the  building.  The  outside  dimen- 
sions of  the  building  are  120  feet  in  length  by  54  feet  G  inches  in  depth, 
two  stories  in  heignt,  with  a  bavsement  50  by  35  feet  under  the  two 
wings.  The  stone  used  in  the  building  is  white  tufa,  quarried  from 
the  Tucson  Mountains.  It  is  faced  on  the  inside  with  brick  manufac- 
tured in  Benson.  The  building  was  completed  and  turned  over  to  the 
board  of  trustees  on  the  11th  day  of  October,  1902,  and  has  l»een  in 
charge  of  a  competent  watchman  ever  since.  Further  improvement 
and  the  active  oneration  of  the  school  were  delayed,  owing  to  the  short- 
age of  funds.  The  last  legislature,  however,  made  ample  appropria- 
tion to  complete  the  buildmg,  furnish,  and  maintain  the  same  for  a 
period  of  two  years.  It  is  tne  intention  of  the  board  of  trustees  to 
open  the  school  on  the  1st  day  of  October,  1903. 

The  erection  of  a  windmill  and  two  iron  tanks  of  5,000  ^llons 
capacitv  each  will  be  completed  before  the  opening  of  school  in  the 
fall,     'the  windmill  and  tanks  will  be  located  at  the  artesian  well  and 

Eipes  run  to  the  building.  Two  reels  of  100  feet  of  hose  each  have 
een  placed  in  the  building  for  use  in  case  of  fire.  A  sewer  system  i^ 
also  being  constructed. 

The  inmates  for  the  school  at  the  start  will  come  from  the  different 
counties  of  the  Territory  where  youthful  offenders  are  serving  sentem-e? 
and  from  the  Territorial  penitentiary  where  there  are  a  large  number 
of  convicts  of  minor  age. 

The  present  board  of  trustees  of  the  Territorial  industrial  school  i> 
composed  of  A.  H.  Emanuel,  of  Tombstone;  Ben  Heney,  of  Fairbank, 
and  11.  Buehman,  of  Tucson.  Mr.  Emanuel  is  chairman  of  the  board 
and  Mr.  Buehman  secretary. 

Secretary  Buehman  reports  the  following  disbursements  for  the  year 
ending  June  30,  1903: 

Office  rent  in  Tucson $55.00 

Printing "w 

Salar\'  secretary  board  of  trustees 100.^1 

Watcliman,  industrial  school 392. 30 

Railroad  fare  and  expenses 44. 60 

Firewood 20.00 

Postage .'TO 

Furniture,  watchman's  room 71.  H 

Pipe  line  and  tank 100.00 
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Architect  balance $494. 26 

Fifield  &  Gallagher 8,153.00 

Incidentals 19.85 

Total 9,458.22 

world's   fair  BOARD. 

The  first  board  of  managers  for  Arizona  at  the  Louisana  Purchase 
Exposition,  to  be  held  in  St.  Louis  in  1904,  was  organized  April  8, 1902, 
by  the  election  of  Hon.  W.  H.  Barnes  as  president,  T.  E.  Dalton  as 
secretary,  W.  C.  Bashford  as  treasurer,  and  C.  E.  Taylor  as  superin- 
tendent of  collections  and  exhibits. 

The  twenty-first  legislative  assembly  of  the  Territory  provided  for 
the  sale  of  bonds  to  the  amount  of  $30,000,  this  sum  to  W  used  for  the 
collection,  arrangement,  and  exhibit  of  the  products  of  the  Territory  at 
the  exposition.  The  bonds  were  sold  to  the  Bisbee  Bank  at  a  premium 
of  7  per  cent,  thus  adding  $2,100  to  the  sum  appropriated,  ana  making 
the  total  amount  to  be  expended  by  the  board  of  managers  $32,100. 

On  April  1,  1903,  the  present  board  of  managers  was  organized  by 
the  election  of  Hon.  A.  J.  Doran  as  president,  fi.  B.  St.  Cmire  secre- 
tary, Hon.  B.  A.  Packard  treasurer,  and  R.  N.  Leatherwood  superin- 
tendent of  collections  and  exhibits. 

The  board  at  once  entered  upon  the  performance  of  its  duties  as 
prescribed  by  the  Territorial  statutes,  and  Mr.  Doran  proceeded  to  St. 
tiouis  to  arrange  for  the  required  space  for  the  various  exhibits  and 
select  a  site  for  the  Territorial  building.  The  building,  while  inex- 
pensive, will  present  a  creditable  appearance,  the  design  of  archi- 
tecture being  Moorish  and  Spanish.  The  building  will  cost  about 
$2^500.     Mr.  W.  R.  Norton,  of  Phoenix,  Ariz.,  is  the  architect. 

The  board  of  managers  has  made  applications  for  necessary  space  in 
the  mines,  agricultural,  horticultural,  educational,  and  forestry  build- 
ings, and  the  board  expects  also  to  have  a  creditable  exhibit  of  dairy 
products. 

The  boards  of  supervisors  of  the  different  counties  of  the  Territory 
hav^e  expressed  a  willingness  to  cooperate  with  the  board  of  managers 
in  the  effort  to  bring  before  the  world  the  unlimited  resources  and  the 
remarkable  development  of  the  Territory.  Many  of  the  boards  of 
supervisors  will  issue  pamphlets  descriptive  of  their  respective  coun- 
ties and  embellished  with  half  tones,  which  the  board  of  managers  will 
distri bu te  j udiciously . 

Prof.  W  illiam  P.  Blake,  Territorial  geologist,  will  classify  and  cata- 
logue the  mineral  exhibit;  and  Prof.  N.  G.  Layton  has  charge  of  the 
educational  exhibit,  being  assisted  by  prominent  educators  in  the  Ter- 
ritory, the  lady  board  of  managers,  and  county  superintendents. 

Special  attention  will  be  given  to  the  collecting  and  preserving  of 
fruits  for  exhibit,  and  the  presentation  of  cereals,  both  in  straw  and 
grain,  will  be  given  attention.  The  mineral  exhibit  will  consist  of 
ores  of  every  description,  including  gold,  silver,  copper,  lead,  tur- 
quoise, zinc,  mica,  iron,  gypsum,  manganese,  ocher,  wolframite,  onyx, 
monumental  and  building  stone,  oil  shale,  mineral  clay,  lime,  cement 
rock,  coal,  asbestos,  and  all  other  products  of  the  Territory  in  this 
line. 

All  exhibits  will  be  sent  to  two  assembly  points,  viz,  Prescott  and 
Tucson,  for  classifying,  labeling,  and  cataloguing  before  shipment  is 
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made  to  St.  Louis.  The  board  of  managers  has  made  arrangements 
with  the  railroads  for  transportation  to  St.  Louis  at  the  scneduled 
freight  rate,  with  return  transportation  to  the  assembly  points  free. 

It  is  the  intention  of  the  board  of  managers  for  Arizona  to  eliminate 
ever3^thing  of  the  Indian  curio  and  prehistoric  nature,  and  confine  the 
exhibit  to  the  agricultural,  horticultui*al,  and  mineral  products  of  the 
Territory. 

ATTORNEY-GENERAL. 

Hon.  Ed.  W.  Wells,  attorney -general  of  Arizona,  submits  the  fol- 
lowing report  covering  the  operations  of  his  office  during  the  fiscal 
year: 

At  its  last  session,  March  20,  1903,  the  supreme  court  of  the  Territory  dispoeed  of 
five  criminal  cases  on  appeal  to  that  court  from  the  different  counties  in  the  Terri- 
tory, three  of  which  were  affirmed,  one  reversed  and  remanded  for  new  trial,  and 
one  was  reversed  and  dismissed  and  defendant  discharged. 

Attached  hereto  is  a  schedule  ^ving  the  record  of  the  cases. 

This  practically  disposes  of  all  cases  in  the  court  to  which  the  Territory  is  a  party. 

The  public  interests  throughout  the  Territory  coming  within  the  supervision  of 
this  office  are,  so  far  as  I  am  informed,  efficiently  taken  care  of,  and  in  no  instance,  in 
the  public  service,  within  my  knowledge,  is  there  a  condition  so  unsettled  which 
should  tax  inquiry  to  any  extent. 

Report  of  Attorney-General j  Augwd  11,  1908. 
Schedule  A. 

Simon  Alderete,  appellant,  v.  Territory  of  Arizona,  respondent  Indicted  for  mur- 
der. Verdict — Murder  in  the  first  d^ree.  Appealed  from  district  court,  Ya\'apai 
County.     Judgmeat  of  lower  court  affirmed. 

Walter  Trimble,  appellant,  i\  Territory  of  Arizona,  respondent.  Indicted  for  rape. 
Verdict — Guilty  as  charged.  Appealed  from  district  court,  Graham  County.  Judg- 
ment of  the  lower  court  affirmed. 

Bettie  Trimble,  appellant,  v.  Territory  of  Arizona,  respondent.  Indicted  for  a  fel- 
ony. Verdict — (iuuty  as  charged.  Appealed  from  district  court,  Graham  County. 
Judgment  of  the  lower  court  reversed,  case  dismissed,  and  defendant  discharged. 

Pasquel  Mazzotte,  appellant,  v.  Territory  of  Arizona,  respondent.  Indicted  for 
assault  with  a  deadly  weapon.  Verdict — Guilty  of  an  assault  with  a  deadly  weapon. 
Appealed  from  district  court,  Graham  County.    Judgment  of  the  lower  court  affirmed. 

Allen  McLane  and  Mortimer  McLane,  appellants,  v.  Territor>'  of  Arizona,  respond- 
ent. Indicted  for  grand  larceny.  Verdict — Guilty  as  chai^ged  in  the  indictment- 
Appealed  from  district  court,  Pinal  County.  Judgment  of  the  lower  court  reversed 
ana  remanded  for  new  trial. 

TERRITORIAL  BOARD  OF  HEALTH. 

Submitted  herewith  is  the  report  of  R.  M.  Dodsworth,  M.  D.,  super- 
intendent of  public  health: 

The  Territorial  board  of  health  was  organized  April  22,  1903,  at  a  meeting  held  in 
the  office  of  the  governor  in  the  capitol  building  at  Phoenix,  in  pursuance  of  an  act 
of  the  Twenty-second  legislative  assembly,  entitled  **An  act  to  protect  public  health,'' 
which  act,  together  with  the  by-laws  of  this  board,  are  appended  to  my  report 

The  chairmen  of  the  several  boards  of  supervisors  of  the  different  counties  of  the 
Territory  were  notiiieii  of  the  organization  of  the  board  and  requested  to  appoint 
county  superintendents  of  health,  in  accordance  with  the  provisions  of  the  law. 
The  following  counties  have  complied:  Apache,  Cochise,  Gila,  Graham,  Maricopa, 
Mohave,  Pima,  Santa  Cruz,  and  Yuma.  The  officers  of  the  boards  in  the  counties 
complying  with  the  law  are  as  follows: 

County  hoards  of  health. 

Apache:  A.  L.  Tniax,  president;  Reamer  Ling,  vice-president;  James  S.  Woolford, 
M.  I).,  county  superint-endent. 
Cochise:  I.  J.  Bowen,  president;  A.  R.  Hickman,  M.  D.,  county  superintendent. 
Coconino:  No  board. 
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Gila:  Lyman  C.  Woods,  president;  S.  B.  Clay  pool,  M.  D.,  county  superintendent. 

Graham:  Ehigene  Caruthers,  president;  C.  L.  Rawlins,  vice-president;  L.  A.  W. 
Burtch,  M.  D.,  county  superintendent. 

Maricopa:  C.  F.  Norris,  president;  A.  C.  Baker,  vice-president;  H.  A.  Hughes, 
M.  D.,  county  superintendent. 

Mohave:  J.  H.  Johnson,  president;  Hugh  L.  Dickson,  vice-president;  A.  M. 
Cowie,  M.  D.,  county  superintendent. 

Navajo:  L.  E.  Divelbess,  president;  George  P.  Sampson,  M.  D.,  coimty  superin- 
tendent, 

Pima:  Andres  Rebeil,  president;  Roscoe  Dale,  vice-president;  W.  H.  Fenner, 
M.  D.,  countv  superintendent. 

Pinal:  No  board. 

Santa  Cruz:  Richard  Farrell,  president;  Frank  J.  Duffey,  vice-president;  H.  W. 
Purdey,  M.  D.,  county  superintendent. 

Yavapai:  No  board. 

Yuma:  C.  B.  Hinds,  president;  W.  F.  Simmons,  vice-president;  Henri  Ap-John, 
M.  I).,  county  superintendent. 

The  Territorial  board  of  health,  Territory  of  Arizona,  1908:  Col.  Alexander  O.  Brodie, 
governor  of  Arizona,  president;  Hon.  Ed.  W.  Wells,  attorney-general  of  Arizona,  vice- 
president;  Robert  M.  Dodsworth,  M.  D.,  superintendent  of  public  health,  secretary 
of  board. 

The  constitution  of  the  Territorial  board  of  health  of  the  Territory  of  Arizona  is  the 
act  of  the  Twenty-second  legislative  assembly  establishing  the  lx)ard.  Approved 
March  19,  1903,  of  which  the  following  is  a  correct  copy: 

AN  ACT  entitled  "An  act  to  protect  public  health." 

Be  it  enacted  by  the  legislative  assembly  of  the  Territory  of  Arizona: 

TEBRITORIAL   BOARD   OP   HEALTH. 

Section  1.  There  is  hereby  established  a  Territorial  board  of  health,  composed  of 
a  president,  vice-president,  and  a  superintendent  of  public  health.  The  governor 
shall  l>e  ex-officio  president  and  the  attorney-general  shall  be  ex-oificio  vice-president 
of  such  board.  The  governor  shall  nominate,  and  by  and  with  the  advice  and  con- 
sent of  the  legislative  council,  appoint  a  superintendent  of  public  health,  who  shall 
be  a  practicing  physician  of  the  Territory.  The  superintendent  thus  appointed  shall 
hold  nia  oflSce  for  two  years.  The  persons  thus  appointed  shall  hold  their  offices 
for  two  vears  from  the  first  Tuesday  in  April  succeeding  their  appointment,  and 
until  their  successors  are  app()inted  and  qualified. 

Sec.  2.  Duties  of  officers. — The  president  of  the  board  shall  preside  at  the  meetings 
thereof,  and  the  vice-president  shall  perform  the  duties  thereof  in  his  absence.  The 
guj>erintendent  of  public  health  shall  be  secretarv  of  said  l)oard.  He  shall  keep  a 
reconl  of  the  proceedings  of  the  Territorial  board  of  health,  and  of  his  own  acts  as 
such  superintendent,  and  he  shall  perform  such  other  duties  as  are  prescril)ed  by 
this  act,  or  which  may  be  prescribed  by  the  Territorial  board  of  health.  The 
rec<irds  kept  by  the  superintendent  shall  be  at  all  times  open  to  the  inspection  of 
the  public. 

SEt*.  3.  Meetings  of  the  board. — The  several  persons  composing  the  Territorial  board 
of  health  shall  meet  as  often  as  once  in  every  six  months  at  such  place  in  the  Terri- 
t/iry  as  they  may  appoint. 

Sec.  4.  Potcers  and  duties  of  the  f)oard. — The  board  shall  have  power  and  it  shall  be 
iti*  <luty: 

1.  To  fix  the  time  and  place  of  the  meetings  of  the  board,  subject  to  the  provisions 
of  the  preceding  section. 

2.  To  make  rules  and  regulations  for  the  government  of  the  board,  its  oflicers,  and 
its  meetings. 

:i.  To  make  and  enforce  all  needful  rules  and  regulations  for  the  prevention  and 
cure,  and  to  prevent  the  spread  of  any  contagious,  infe<*tious,  or  malarial  diseases 
among  persons  and  domestic  animals. 

4.  To  establish  quarantine  and  isolate  any  person  affected  with  any  contagious  or 
infe<*tious  or  epidemic  or  endemic  disease. 

5.  To  isolate,  kill,  or  remove  any  animal  affected  with  contagious  or  infectious  dis- 
ease, when  necessary  to  protect  public  health. 

6.  To  remove  or  cause  to  l)e  removetl  any  dead,  decaying,  or  putrid  bmly,  or  any 
de«-ayed,  putrid,  or  other  substance  that  may  endanger  the  health  of  persons  or 
domestic  animals. 

7.  To  condemn  or  cause  to  be  destroyed  any  impure  or  diseased  articles  of  food 
that  may  be  offered  for  sale. 
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8.  To  superintend  the  several  boards  of  health  in  the  citiee,  villages,  and  towns, 
and  the  county  boards  of  health  of  the  several  counties. 

9.  To  empower  and  direct  the  superintendent  of  public  health  to  do  or  cause  to  be 
done  any  and  all  of  the  things  mentioned  in  subdivisions  four,  five,  six,  seven,  and 
eight  of  this  section. 

10.  To  make  such  rules  and  regulations  as  it  may  deem  necessary  to  govern  the 
preparation  of  dead  bodies  for  transportation,  and  to  govern  what  classes  of  dead 
bodies  may  be  transported  and  the  manner  thereof. 

Sec.  5.  Compermitifm  of  officers. — The  pn^ident  and  vice-president  of  the  board 
shall  receive  no  compensation,  but  they  shall  be  paid  ten  cents  for  ever^  mile  actually 
and  nec(»8sarily  traveled  by  them  in  the  p>erformance  of  their  official  duties  anS 
other  necet««ry  expenses  incurred  by  them.  The  superintendent  of  public  health 
shall  be  paid  a'yearlv  salary  of  one  thousand  dollars  in  equal  installments  at  the  end 
of  every  three  months.  He  shall  also  be  paid  ten  cents  per  mile  for  every  mile 
actually  and  necessarily  traveled  in  the  performance  of  his  official  duties,  and  such 
other  sum  or  sums  as  he  may  necessarilv  pay  or  become  liable  to  pay  (hotel  or  other 
incidental  expenses)  for  the  official  books,  records,  and  papers  kept  by  him,  for  the 
printing  of  his  ref)orts,  and  such  circulars  and  blanks  as  may  be  required  for  the 
nro|>er  conduct  of  the  business  of  his  office,  not  to  exceed  the  aggregate  sum  of  three 
hundre<i  dollars.  The  accounts  of  the  superintendent  for  his  mileage  and  said  other 
expenses  of  his  office  shall  be  audited  by  the  Territorial  board  of  health,  and  the 
same,  together  with  his  salary,  shall  be  paid  out  of  the  Territorial  treasury. 

COUNTY  BOARDS  OF  HEALTH. 

Sec.  6.  There  are  hereby  established  countv  boartls  of  health,  comf>o9ed  of  a  presi- 
<lent,  vice-president,  and  8ui>erintendent.  The  chairman  of  the  board  of  su|>ervisors 
in  each  county  shall  be  ex-officio  president  of  the  county  board,  and  the  district 
attorney  of  such  county  shall  be  ex-officio  vice-president  of  such  boaixl.  The  l)oard 
of  supervisors  shall  appoint  a  superintendent  of  public  health  for  the  county,  who 
shall  be  a  practicing  physician  within  the  county,  and  the  superintendent  thus 
appointed  shall  hold  his  office  for  two  years  and  until  his  succ^sor  is  elected  and 
qualified. 

Sec.  7.  The  president  of  each  county  board  of  health  shall  preside  at  the  meeting 
thereof,  an<l  in  his  al)sence  the  vice-president  shall  perform  the  duties  of  the  presi- 
dent. The  county  superintendent  of  nealth  shall  be  secretary  of  the  board  of  health 
of  his  county.  The  county  superintendent  of  health  shall  keep  a  record  of  all  the 
proceedings  of  the  board  and  of  his  official  acts,  and  he  shall,  at  the  end  of  every 
month,  make  a  full  report  in  writing  to  the  superintendent  of  public  health  of  the 
proceedings  of  the  county  board  of  health  and  of  his  official  acts,  and  shall,  whenever 
the  health  of  persons  is  endangered,  and  when  anv  contagious  and  infeotioos  disease 
occurs  in  his  county  among  persons,  immediately  report  the  same  to  the  superin- 
tendent of  public  health. 

Sec.  8.  Tne  several  county  boards  of  health  shall  meet  at  the  county  seat  of  their 
re8j)ective  counties  at  such  time  within  thirty  days  after  the  appointment  of  the 
countv  superintendent  of  health  as  he  may  designate.  Notice  of  the  time  and  plaoe 
of  flucli  meetings  shall  l)e  made  by  him,  given  to  the  other  members  of  the  comity 
board  at  leant  five  days  prior  to  such 'meeting,  and  thereafter  the  board  shall  meet  at 
the  county  seat  as  often  as  once  in  everv  three  months. 

Sec.  9.  The  several  county  l)oards  of  health  shall  have  power  within  their  reepeci- 
ive  counties,  outside  of  the  corporate  limits  of  cities  having  a  city  board  of  health, 
subject  to  the  supervisory  control  of  the  territorial  board  of  nealth,  and  the  superin- 
tendent of  puVilic  health,  to  do  and  perform  all  the  things  mentioned  in  subdi\isions 
three,  four,  five,  six,  seven,  and  eight  of  section  4.  All  expenses  actually  and  neces- 
sarilv incurn^d  by  the  county  l>oard  of  health  in  carrying  out  the  provisions  of  this 
article  shall  l)e  auditeil  by  the  board  and  certified  to  the  county  supervisors  and  shall 
\k'  paid  the  same  as  other  county  expenses  are  paid. 

Sec  10.  The  county  superintendent  of  health  shall  have  charge  of  and  superin- 
tend, subject  to  the  appmval  of  the  board  of  which  he  is  a  member,  and  supervisory 
control  of  the  territorial  board  of  health  and  the  superintendent  of  public  health,  ail 
the  matters  and  things  mentioned  in  subdivision  four  of  section  4  within  his  cooniy, 
and  in  case  of  immediate  danger  to  the  health  of  persons  by  reason  of  any  eonts^ou? 
or  infectious  disease,  he  may  act,  as  in  his  judgment  he  d^ms  best,  without  consul- 
tation with  the  other  members  of  the  board  for  the  prevention  of  such  danger,  and 
shall  immediately  report  such  action  to  the  president  of  the  board  and  to  the  super- 
intemlent  of  public  health. 

Sec.  11.  CompeuAtithm. — The  president  and  vice-president  of  the  board  shall  receive 
no  comi)en8ation  for  the  performance  of  their  official  duties;  but  shall  rweive  10 
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cents  for  every  mile  actually  and  necessarily  traveled  in  the  discharge  of  such  duties. 
The  county  superintendent  of  health  shall  receive  the  sum  of  $300  per  annum  and 
|10  per  day  when  actually  and  necessarily  engaged,  and  10  cents  for  each  mile 
actually  and  necessarily  traveled  in  the  performance  of  his  duties,  and  he  shall  also 
receive  such  other  sum  as  he  may  necessarily  pay  or  become  liable  to  pay  in  carry- 
ing out  and  performing  the  various  duties  imposed  upon  him  under  the  provisions 
of  this  section,  or  by  the  county  board  of  health,  all  of  which  accounts  for  services, 
mileage  and  other  expenses  shall  be  audited  by  the  board  and  certified  to  the  board 
of  county  supervisors  and  paid  as  any  other  county  expenses  are  paid. 

Sec.  12.  The  superintendent  of  public  health  sliall,  on  the  first  day  of  December 
of  each  even-numbered  vear,  make  a  full  report  to  the  governor,  which  report  shall 
show  all  that  haa  been  done  by  the  territorial  board  of  health  and  by  such  superin- 
tendent during  the  two  years  preceding  the  making  such  report,  the  number  of  cases 
treated  by  him  in  each  county  by  the  puperintendent,  the  character  and  extent 
during  such  time  of  all  contagious  and  infectious  diseases  that  have  been  reported  to 
him,  all  expenditures  of  the  territorial  board,  and  in  each  of  the  organized  counties 
by  the  county  board,  and  such  recommendations  as  he  may  deem  advisable  for  the 
better  protection  of  public  health  and  the  prevention  and  cure  of  contagious  or 
infectious  diseases  of  persons. 

Sec.  13.  In  tjase  a  vacancy  shall  occur  in  the  office  of  vice-president  or  superin- 
tendent, such  vacancy  shall  be  filled  by  appointment  by  the  governor,  and  the  per- 
son so  appointed  shall  hold  office  for  the  unexpired  term.  In  case  a  vacancy  occurs 
in  the  office  of  vice-president  or  superintendent  of  health  in  any  county  board  of 
health,  the  president  of  such  county  ooard  of  health  shall  appoint  some  suitable  per- 
son to  fill  such  vacancy,  and  the  person  so  appointed  shall  hold  ofiice  until  a  suc- 
cessor to  such  officer  has  been  appointed  by  the  board  of  county  supervisors. 

Sec.  14.  Nothing  contained  in  this  article  shall  in  any  manner  anect  any  board  of 
health  heretx)fore  established,  or  that  may  be  hereafter  established  in  any  city,  vil- 
lage, or  incorporated  town;  provided,  however,  that  all  such  boards  of  health  shall 
be  under  the  superintending  control  of  the  territorial  board. 

CITY   BOARD  OF   HEALTH. 

Sec.  15.  There  is  hereby  established  in  each  corporated  city  in  this  territory  a 
board  of  health,  which  shall  be  constituted  as  follows: 

The  mayor  of  the  city  shall,  at  the  first  meeting  of  the  city  council  in  April  in 
each  year,  appoint  two  members  of  the  city  council,  who,  together  with  the  city 
engineer  and  the  health  officer,  as  hereinafter  provideil,  shall  constitute  a  board  of 
health  and  shall  have  and  exercise  the  powers  conferred  upon  such  board  by  law  and 
by  the  ordinances  of  such  city. 

Sec.  16.  Health  officer:  Duties;  salary. — At  the  first  meeting  of  the  city  council  in 
April  of  each  odd  number  year  there  shall  be  appointed  by  the  mayor  and  confirmed 
by  the  council  one  health  officer,  who  shall  hold  his  office  for  two  years,  and  until 
his  successor  is  appointed  and  qualified.  He  shall  be  a  practicing  physician,  and 
shall  perform  such  duties  as  may  be  devolved  upon  him  by  law  or  by  the  ordinances 
of  such  city.  Before  entering  upon  the  duties  of  his  office  he  shall  take  the  usual 
oath  of  office,  and  give  a  bond  to  be  approved  by  the  city  council  in  the  sum  of  one 
thousand  dollars,  conditioned  for  the  faithful  j>erformance  of  his  duties,  and  shall 
receive  such  compensation  as  a  city  council  shall  determine. 

Sec.  17.  E^ch  city  board  of  health  shall  perform  the  duties  and  exercise  the 
powers  herein  provided  within  the  limits  or  the  city  for  which  it  is  established. 
Each  county  board  of  health  and  city  board  of  health  shall  be  known  as  the  local 
board  of  health. 

Sbc.  18.  P^ach  local  board  of  health,  within  its  jurisdiction,  may  examine  into  all 
nuisances,  sources  of  filth,  and  causes  of  sickness,  and  make  such  regulations  regard- 
ing the  same  as  it  may  judge  necessary  for  the  public  health  and  safety  of  the  inhab- 
itants, and  any  person  who  shall  violate  any  published  order  or  regulation  made  by 
any  board  of  health  shall  be  guilty  of  a  misdemeanor  and  punished  by  a  fine  of  not 
exceeding  one  hundred  dollars,  or  by  imprisonment  in  the  county  jail  not  exceed- 
ing thirty  days,  or  both. 

OEC.  19.  Regulations  published. — Notice  shall  l)e  given  by  each  local  board  of  health 
of  all  general  orders  and  regulations  made  by  them  by  publishing  the  same  in  some 
newspaper,  if  there  be  one  published  within  the  jurisdiction  of  such  board;  if  there 
be  none,  then  by  posting  such  orders  and  regulations  in  five  public  places  therein, 
and  such  publication  of  such  orders  and  regulations  shall  be  deemed  a  legal  notice  to 
all  persons. 

Sec.  20.  Whenever  any  nuisance,  source  of  filth,  or  cause  of  sickness  is  found  on 
private  property  any  member  of  the  local  board  of  health  may  order  the  owner  or 
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CKx*upant  thereof,  at  his  own  expense,  to  remove  the  same  within  twenty- four  hours, 
and  such  order  may  be  given  to  such  owner  or  occupant  i)er8onally  or  left  at  hisasiial 
place  of  abo<le. 

Sex*.  21.  Whenever  such  owner  or  occupant  shall  fail  to  comply  with  the  order  of 
such  board  it  may  («use  such  nuisance,  source  of  filth,  or  cause  of  sickness  to  be 
removed,  and  all  exjienses  incurred  thereby  shall  be  paid  byt?uch  owner  or  occupant 
or  by  such  other  person  as  has  caused  or  permitted  the  same. 

Sec.  22.  Whenever  any  local  board  shall  deem  it  necessary  for  the  preservation  of 
the  health  of  the  inhabitants  within  iti*  jurisdiction  to  enter  any  bmlding  or  other 
structure  within  such  jurisdiction  for  the  purpose  of  examining  into  and  destroying, 
removing,  or  preventing  any  nuisance,  source  of  filth,  or  cause  of  sickness,  and  s^hall 
l)e  refuse<l  entrants,  any  member  of  the  board  may  make  complaint  under  oath  to  a 
justice  of  the  peace  within  the  jurisdiction  of  the  board,  stating  the  facts  in  the  case 
so  far  as  he  has  knowledge  thereof. 

8ec\  23.  Such  justice  shall  thereupon  issue  a  warrant  directeii  to  the  sheriff  or 
other  peace  officer  commanding  him  to  take  sufficient  aid,  and  accompanie<l  by  at 
least  one  member  of  the  board  of  health,  between  the  hours  of  sunrise  and  sungei, 
to  have  such  nuisani^e,  source  of  filth,  or  cause  of  sickness  destroved,  remove*!,  or 
prevented,  under  the  direction  of  8U(!h  member  of  the  boanl  of  health  as  accom- 
{)any  him. 

SEt\  24.  Whenever  it  shall  come  to  the  knowledge  of  any  physician  or  other  {per- 
son that  a  contagious,  epidemic,  or  infectious  disease  exists  within  the  jurisdiction 
of  any  local  board,  he  shall  imme<liately  report  to  such  board  in  writing  the  name 
and  place  of  residence,  if  known,  of  every  person  afflicted  with  such  disease,  and  if 
he  is  the  attending  physician  of  such  person,  he  shall  report  not  less  than  twice  in 
each  week  the  condition  of  each  person  so  afflicted  and  tne  state  of  such  <!is€^itH:». 

Sec.  25.  It  shall  l)e  the  duty  of  each  practicing  physician  in  this  Territory  tri 
report  in  writing  to  the  local  board  of  health  the  death  of  each  of  his  patienti*  who 
shall  have  died  within  the  jurisdiction  of  such  board  of  any  contagious,  infections, 
or  epidemic  diseatJe.  Such  report  shall  be  made  within  twenty-four  hours  after 
such  death,  and  shall  state  the  8i)ecific  name  and  character  of  such  disease. 

Sec\  2H.  Each  kee|)er  of  any  private  house,  lH>arding  house,  IcKiging  house,  inn,  or 
hotel  shall  rei)ort  in  writing  to  the  local  board  of  health  within  whose  juris«!ictioD 
the  same  may  cxrcureach  case  of  contagious,  infectious,  or  epidemic  disease  which  may 
occur  in  his  house,  inn,  or  hotel;  such  report  shall  be  made  within  twenty-four  hoar? 
after  the  existence  of  such  disease  shall  have  l)ecome  known  to  such  person,  and  shall 
state  the  name  of  each  person  afflicted  with  such  dis(»ase  and  the  nature  thereof. 

Sec.  27.  No  i)ers<)n  shall,  without  a  permit  from  the  local  or  Territorial  boani  of 
health,  carrv  or  cause  to  l>e  removed  from  without  this  Territory,  or  from  one  build- 
ing to  another  within  this  Territory,  or  from  or  to  any  car  or  vessel,  any  j»eni«in 
afflict (h1  with  any  contagious,  infectious,  or  epidemic  disease  or  the  bo<ly  of  any  i>er- 
son  who  dies  of  such  disea-^se. 

Sec.  28.  Each  pt^rson  or  guardian  having  the  care,  custody,  or  control  of  any  minor 
or  other  i>erson  shall  cause  such  minor  or  other  person  to  be  vaccinated. 

Sec.  29.  No  principal,  superintendent,  or  teacher  of  any  school  and  no  |)arent  or 
guanlian  of  any  minor  child  shall  permit  any  child  having  scarlet  fever,  diphtheria, 
smallpox,  whooping  cough,  measles,  or  any  other  dangerous,  infectious,  orctmtajrioos 
disease,  or  any  child  residing  in  any  house  in  which  ^uch  disease  exists  or  has 
recently  existtHl  to  attend  any  public  or  private  school  until  the  local  board  of  health 
shall  have  given  j>erniission  therefor. 

Sec.  30.  No  person  shall  allow  to  be  unburied  the  body  of  any  human  being  for  a 
longer  time  than  four  days,  or,  when  death  has  been  caused  by  infectious  or  o>d- 
tagious  disease,  for  a  longer  time  than  twenty-four  hours  after  the  de^th  of  such 
person,  without  a  permit  from  the  local  board  of  health,  which  permit  shall  specify 
the  length  of  time  during  which  said  body  may  he  unburied.  In  all  I'asee  where 
death  lias  l)een  caused  by  an  infectious  or  coritagious  disease,  the  body  shall,  if 
directed  by  said  board,  l)e  iinme<liately  disinfecte<l  as  may  be  directed  by  it.  If  the 
body  remains  imburied  for  more  than  twenty-four  hours,  it  shall  be  immediately 
inclosed  in  a  tightly  sealed  metallic  coffin  which  shall  not  thereafter  be  opene<i,  and 
the  funeral  of  such  person  shall  be  strictly  private.  In  the  removal  of  such  bo<ly  for 
burial,  or  otherwise,  only  such  hearses  or  other  vehicles  shall  be  employed  as  may 
be  authorize<l  by  said  lK)ard,  and  no  undertaker  or  other  person  shall  bury  or  pre- 
pare for  burial  the  bodv  of  any  human  being  without  a  certificate  signe<l  by  the 
attending  physician  or  by  the  coroner,  which  certificate  shall  state  the  name,  age, 
sex,  and  place  of  abode  and  date  of  death  of  such  deceaseii  person,  the  name  and 
duration  of  the  disease  of  which  such  person  die<l,  and  whether  or  not  the  disease  L? 
contagious,  and  such  certificate  shall,  after  the  burial  of  such  body,  be  filed  with  the 
local  board  of  health,  and  whenever  any  such  bodv  shall  be  presented  to  any  com- 
mon carrier  within  the  Territory  for  transportation  \)y  such  carrier  it  shall  be  aceom- 
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panied  by  a  duplicate  of  such  certificate  signed  by  sucb  attending  physician  or 
coroDer;  and  no  common  carrier  shall  receive  any  such  body  for  transportation 
unless  such  certificate  shall  state  that  the  disease  of  which  such'  person  died  is  not 
contagious,  which  duplicate  shall  be  securely  attached  to  and  remain  upon  the  out- 
side of  the  cotfin  or  other  receptacle  containing  such  dead  body. 

Sec.  31.  It  shall  be  the  duty  of  each  local  board  of  health,  when  it  shall  come  to 
its  knowledge  that  a  case  of  smallpox,  scarlet  fever,  diphtheria,  or  other  infectious  or 
contagious  disease  exists  within  its  jurisdiction,  immediately  to  examine  into  the 
facts  of  the  case,  and  if  such  disease  appears  to  be  of  the  character  herein  specified, 
such  board  shall  adopt  such  quarantme  and  sanitary  measures  as  in  its  judgment 
tend  to  prevent  the  spread  of  such  disease,  and  may  immediately  cause  any  person 
infected  with  such  disease  to  be  removed  to  a  separate  house,  if  in  the  opinion  of  the 
health  officer  or  supjerintendent  of  public  health,  such  person  can  be  so  removed 
without  danger  to  his  health,  and,  if  such  infected  person  can  not  be  removed  with- 
out danger  to  his  health,  the  local  board  shall  make  such  quarantine  regulations  as 
it  deems  proper  with  reference  to  the  house  within  which  such  infected  person  is, 
and  in  such  cases  may  cause  the  persons  in  the  neighborhood  to  be  removed  and 
take  such  other  measures  as  it  deems  necessary  for  the  safety  of  the  inhabitants,  and 
shall  immediately  notif  v  the  Territorial  board  of  health  of  the  existence  and  nature 
of  such  disease  and  of  the  measures  adopted  by  it  with  reference  thereto. 

Sec.  32.  Each  lf)cal  board  of  health  may  provide  such  temporary  hospital  or  place 
of  reception  for  persons  afflicted  with  infectious  or  contagious  diseases  as  it  judges 
best  for  their  accommodation  and  safety  of  the  inhabitants,  and  all  such  hospitals 
and  all  private  houses  or  other  places  in  which  exists  any  infectious  or  contagious 
disease,  shall,  during  the  existence  of  such  disease,  be  under  the  control  and  subject 
to  the  regulations  of  the  local  lK)ard  of  health,  and  all  the  inmates  of  such  house  or 
other  place  during  the  existence  of  such  disease  therein  must  confonn  to  the  regula- 
tions and  obey  the  instructions  of  such  local  board  with  rt'ference  thereto. 

Sec.  33.  Any  local  board  of  health  may  cause  to  be  destroyed  any  bed  or  bedding, 
clothing,  carpets,  or  other  articles  which  have  been  exposed  to  infection  from  such 
infectious  or  contagious  disease,  and  may  allow  reasonable  comi>ensation  for  the 
same,  or  may  provide  a  proper  place  with  all  necessary  apparatus  and  attendants 
for  the  disinfection  of  such  articles,  and  cause  all  such  articles  to  be  disinfected 
thereby,  and  may  provide  a  carriage  for  the  conveyance  of  such  articles  or  of  per- 
sons suffering  from  such  contagious  or  infectious  disease. 

Sec.  34.  Local  boards  of  health  may  employ  such  persons  as  may  be  necessary  to 
carry  into  effect  the  provisions  of  this  article  and  the  regulations  established  by 
them  and  such  physicians  as  they  deem  necessary,  and  provide  such  necessaries 
of  life  as  in  their  judgment  shall  be  needed  for  the  maintenance,  welfare,  and  com- 
fort of  f>erson8  afflicted  with  contagious  or  infectious  diseases.  All  expenses  incurred 
by  any  local  board  of  health  in  carrying  into  effect  the  provisions  of  this  article  and 
in  providing  for  the  care  and  maintenance  of  such  sicK  persons  and  all  expenses 
incurred  under  any  of  the  provisions  of  this  section  shall  be  audited  and  allowed  by 
the  board  incurring  the  same;  such  expenses,  in  case  of  city  board  of  health,  shall 
be  certified  to  the  city  auditor  and  paid  out  of  the  general  fund  of  the  city,  and,  in 
case  of  county  boards  of  health,  shall  be  certified  to  the  county  auditor  and  paid  out 
of  the  general  fund  of  the  county;  all  expenses  incurred  by  such  boards  or  health 
for  the  care,  medical  attendance  or  support  of  any  such  sick  person  shall  be  a  charge 
upon  such  person  and  upon  the  person  legally  chargeable  with  the  support  of  such 
person  (except  where  persons  are  unable  to  pay,  then  such  expenses  shall  be  charge- 
able to  the  county  in  which  such  person  resides),  and  may  be  collected  by  suit  in 
the  name  of  the  county  or  city  which  shall  have  incurred  such  expense:  Provided, 
That  if  a  physician  is  called  at  the  instance  of  such  local  board  of  health  to  attend  a 
person  infected  with  a  contagious  or  infectious  disease,  it  shall  be  at  the  expense  of 
such  city  or  county. 

Sec.  35.  Any  person  who  willfully  secretes  himself  or  others  known  to  have  a  con- 
tagious or  infectious  disease,  or  any  health  officer,  superintendent  of  public  health,  or 
any  member  of  any  local  board  of  health  who  shall  neglect  or  refuse  to  conform 
to  any  of  the  duties  required  to  be  performed  by  him  under  the  provisions  of  this 
act,  and  any  person  who  fails  to  comply  with  or  violates  any  of  the  provisions  of 
this  act,  or  neglects  or  refuses  to  confirm  any  rule,  regulations,  or  measures  adopted 
by  the  local  board  of  health  within  whose  jurisdiction  he  shall  at  the  time  be  and 
which  shall  have  been  published  or  shall  have  come  to  his  knowledge,  or  refuses  or 
neglc*cts  promptly  to  obey  anv  orders,  directions,  or  instructions  given  to  him  by  such 
board  of  health,  shall  be  guifty  of  a  misdemeanor,  and  upon  conviction  thereof  shall 
be  punished  by  a  fine  of  not  less  than  ten  nor  more  than  fifty  dollars,  or  by  impris- 
onment in  the' county  jail  not  exceeding  thirty  days,  or  by  both. 
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VITAL   STATISTICH. 

Sec.  36.  A  l)0(>k  of  record  shall  be  kept  by  each  county  Miperiiitendent  of  healthy 
recording  all  cases  of  contapous  or  infections  disease.**,  by  whom  reported,  location, 
measures  adopted,  tennination,  and  other  facts  necessary  to  record. 

Sec.  37.  The  health  otiicer  of  each  city  and  superintendent  of  the  county  board  of 
health  in  each  county  in  this  Territory  shall  obtain  and  register  the  following  facts 
concerning  the  births  and  deaths  occurring  therein,  separately  nun»l)ering  and  record- 
ing the  same  in  the  order  in  which  he  obtains  them,  designating  in  separate  columns, 
viz,  in  the  registry  of  births,  the  date  of  birth,  the  name  of  the  child  (if  he  have 
any),  the  sex  and  color  of  the  child,  the  names  and  places  of  birth  of  the  parents, 
and  the  date  of  the  record;  in  the  regibtrv  of  deaths,  the  date  of  death  (the  name  of 
the  deceased),  the  sex  and  color,  and  the  condition,  whether  single,  widowed,  or 
married,  the  age,  and  place  of  birth,  the  names  and  places  of  birih  of  parents,  the 
disease,  and  caune  of  death,  and  the  date  of  record.  The  county  clerk  of  board  of 
supervisors  of  each  county  shall  furnish  each  health  oflficer  within  his  county,  at  the 
expense  of  the  countv,  a  book  in  which  to  register  the  facts  concerning  the  births 
and  deaths  as  provided.  And  the  superintendent  of  each  county  board  of  health 
shall  keep  his  records  in  the  office  of  the  probate  judge  of  said  county. 

Sec.  38.  Xotice  to  health  officei\ — Parents  shall  give  notice  to  such  health  officer  of  the 
births  and  deaths  of  their  children;  every  householder  shall  give  like  notice  of  everv- 
birth  and  death  hap{)eninginhis  house;  the  oldest  i)erson  next  of  kin  shall  give  notice 
of  the  death  of  his  kindred;  the  keeper  or  other  proper  officer  of  every  workhouse, 
poorhouse,  reform  school,  jail,  prison,  hospital,  asylum,  or  other  public  or  charitable 
mstitution,  shall  give  the  like  notice  of  any  birth  or  death  happening  among  the  per- 
sons among  his  charge.  Whoever  neglects  or  refuses  to  give  sucn  notice  for  the  pericni 
of  ten  days  after  the  occurrence  of  a  birth  or  death,  shall  Ije  deemed  guilty  of  a  mis- 
demeanor and  subject  to  a  fine,  collected  as  other  fines  are  collected  by  law. 

Sec.  39.  Phy.ncian' s  certificate, — Any  physician  having  attended  a  person  during  his 
last  illness,  shall,  within  five  days  after  the  decease  of  such  person,  furnish  for  regi.^ 
tration  to  such  health  officer  a  certificate  of  the  duration  of  the  last  illness,  the  name 
of  the  decea.«ed,  his  age,  the  disease  of  which  the  person  died,  and  the  date  of  his 
decease.  And  any  physician  or  midwife  having  attended  a  case  of  confinement  shall, 
within  five  days  there-after,  furnish  for  registration  to  said  health  officer  a  certificate 
of  the  date  of  the  birth,  sex,  and  color  of  the  child,  with  the  names,  dates,  and  places 
of  birth  of  the  parents.  If  any  physician  or  midwife  neglects  to  make  such  certificate, 
he  shall  be  guiltv  of  a  misdemeanor. 

Sec.  40.  Health  officer  ahall  transmit  certified  copy, — The  health  officer  of  each  city 
shall,  on  or  before  the  fifth  day  of  each  month,  transmit  to  the  superintendent  of  the 
board  of  health  of  the  county  in  which  said  city  is  situated,  upon  blanks  furnished 
him  by  the  county,  a  certified  copy  of  the  registry  of  births  and  deaths  which  have 
occurred  within  said  city  during  the  calendar  month  immediately  preceding.  For 
obtaining,  registering,  and  returning  the  facts  herein  required,  such  health  officer 
shall  be  entitled  to  receive  from  the  county  treasurer  of  his  county  ten  cents  for  each 
birth  or  death  so  obtained,  registered,  and  reported,  and  for  neglect  to  perform 
such  duties  he  shall  be  guilty  of  a  misdemeanor. 

Sec.  41.  Reports. — The  health  officer  shall  make  quarterly  reports  on  suitable 
blanks,  giving  date  and  other  particulars  as  prescribed  in  the  preceding  section  to 
the  Territorial  superintendent  of  health. 

Sec.  42.  All  acts  and  parts  of  acts  in  conflict  with  this  act  are  hereby  repealed. 

Sec.  43.  This  act  shall  take  effect  and  be  in  force  upon  its  passage. 

BY-LAWS. 

THE   BY-LAWS   OF  THE  TERRITORIAL  BOARD  OF  HEALTH   OF  THE  TERRITORY  OF 

ARIZONA. 

Article  I. — Officers  of  the  board. 

Section  1.  The  officers  of  the  board  shall  be  a  president,  a  vice-president,  and  a 
superintendent  of  public  health,  who  shall  be  secretary  of  board,  as  directed  by  sec- 
tion 1  of  the  act  establishing  the  board. 

Article  II. — Duties  of  officers. 

Section-  1.  The  president  shall  preside  at  the  meetings  of  the  l)oard,  preserve  onler. 
and  perform  such  other  duties  as  custom  and  parliamentary  usage  require.  He  shall 
be  ex  officio,  a  member  of  all  committees. 


Digitized  by 


Google 


REPORT   OF   THE    GOVERNOR    OF    ARIZONA.  51 

Sec.  2.  The  vice-president  shall  perform  the  duties  of  the  president  in  case  of  the 
absence  of  the  president. 

Sec.  3.  The  superintendent  of  public  health  shall  be  secretary  of  said  board.  He 
j^hall  keep  a  record  of  the  proceedings  of  the  Territorial  board  of  health  and  of  his 
own  acts  as  such  superintendent,  and  he  shall  perform  such  other  duties  as  are  pre- 
scribed by  this  act,  or  which  may  be  prescribed  by  the  Territorial  board  of  health. 
The  records  kept  by  the  superintendent  shall  be  at  all  times  open  to  the  inspection 
of  the  public.     All  communications  from  the  secretary  to  the  board  shall  be  in  writing. 

Article  III. — Meetings. 

Section  1.  The  regular  meetings  of  the  board  shall  be  held  on  the  third  Wednes- 
clav  in  April  and  the  third  Wednesday  in  October  at  thecapitol,  Phoenix,  Ariz. 

§Ec.  2.  Special  meetings  may  be  called  by  the  president,  at  such  time  and  place  as 
he  shall  designate,  upon  request  in  writing  from  the  secretary  of  the  board. 

Sec-.  3.  A  nmjority  of  the  members  of  the  board  shall,  at  all  meetings,  organize  and 
constitute  a  (juonim  for  the  transaction  of  business. 

Article  IV. — Order  ofbnshiess. 

Section  1.  At  regular  meetings  the  business  shall  be  conducted  as  follows: 

1.  The  setTetary  shall  register  the  names  of  the  members  present. 

2.  The  minutes  Of  the  last  regular  meeting  shall  be  read. 

3.  The  minutes  of  special  meetings  since  the  last  regular  meeting  shall  be  read^ 

4.  Report  of  the  secretar>\ 

5.  Reports  of  standing  committees. 
H.   Reports  of  special  committees. 

7.  Vntinished  business. 

8.  New  business. 

9.  Presentation  and  audit  of  accounts. 
10.  Adjournment. 

Sec.  2.  At  special  meetings  the  following  shall  l)e  the  order  of  business: 

1.  Registration  of  names  of  members  present. 

2.  Reading  of  minutes,  if  called  for. 

3.  Presentation  of  special  subject. 

4.  Presentation  and  audit  of  accounts. 

5.  Adjournment. 

Article  Y.—Aunnal  report  of  the  secretary. 

Section  1.  The  superintendent  of  public  health  shall,  at  the  meeting  in  October, 
make  a  full  report  of  his  official  acts  during  the  year  ending  October  1  preceding,  and 
accompany  the  same  with  the  recommendation  of  such  measures  as  ne  shall  deem 
ne<'essary  for  the  preservation  of  the  public  health  and  the  faithful  execution  of  the 
law. 

Article  VI. — Committees. 

Section  1.  All  committees,  standing  or  special,  shall  be  appointed  by  the  president 
at  any  meeting,  regular  or  called,  of  the  Territorial  board  of  health. 

Sec.  2.  All  reports  of  committees  shall  be  in  writing  and  shall  be  submitted  at  the 
next  regular  or  special  meeting. 

Article  VII. — Finances. 

Section  1.  All  accounts  against  the  board  shall  be  filed  with  the  secretar}-,  and 
may  be  presented  at  any  meeting  of  the  board,  when  they  shall  be  acted  upon  in 
oi>en  session;  and  all  accounts  allowed  shall  be  indorsed,  '*  Approved  by  order  of  the 
Territorial  b<3ard  of  health,"  and  shall  be  signed  by  the  president  and  secretary. 

Sec.  2.  The  secretary  shall  record  in  a  book  reserved  for  that  purpose  all  accounts 
of  expenditures  ordered  or  made  by  the  board  and  its  several  members,  and  shall, 
U'fore  presenting  any  bill,  account,  or  voucher  to  the  auditor,  cause  a  copy  of  the 
same  to  be  recorded,  and  shall  have  stamped  upon  such  voucher,  account,  or  bill, 
the  audit  and  date,  as  the  board  shall  provide. 

Sec.  3.  No  purchases  shall  be  made  or  expenses  incurred  except  by  order  of  the 
board  or  of  the  superintendent  of  public  health;  and  the  board  shall  not  incur  any 
irwiehtedness  beyond  the  amount  appropriated  by  law. 
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Article  VIII. — Rules  of  order. 

In  conducting  the  business  of  the  meetings  of  the  board,  the  usual  parliamentary 
rules  governing  dehberative  bodies,  shall  be  followed. 

Article  IX. — Aineudmenis. 

These  by-laws  may  be  altered  or  amended  at  any  meeting  of  the  board  by  twn- 
thirds  vote  of  the  members  present. 

REGULATIONS. 

Rule  I. 

Attention  of  boards  of  health  of  separate  cities  and  counties  is  particularly  c^leti 
to  sections  24  to  33,  inclusive,  of  the  act  entitleil  "An  act  to  protect  public  Health,'* 
published  herewith,  and  to  all  other  provisions  of  said  act  relating  to  the  prevention, 
cure,  and  spread  of  any  contagious,  infectious,  or  malarial  diK^ases  among  persons 
and  domestic  animals. 

Rule  II. 

When  a  domestic  animal,  such  domestic  animal  as  is  contemplated  in  the  act  here- 
tofore referred  to,  being  affected  with  contagious  or  infectious  disease,  is  found  or 
reported,  it  shall  at  once  be  taken  by  the  health  officer  and  isolated,  and  when  he 
shall  have  become  satisfied  that  said  animal  is  so  affected,  he  shall  cause  such  ani- 
mal to  be  killed  and  destroyed  and  disposition  made  of  his  carca^,  and  also  the  dis- 
position of  anv  such  domestic  animal  which  may  die  of  such  infectious  or  contagious 
disease,  as  follows: 

Rule  III. 

The  methods  of  destruction  or  disposal  shall  be  of  a  kind  that  will  completely  <iestroy 
or  securely  sequester  the  poison,  germ,  parasite  or  infected  agent  of  the  disease  with 
which  the  animal  w^as  afflicted  at  the  time  of  deatli.  The  following  methods  of 
disposal  or  destruction  shall  be  allowed: 

1.  Complete  burning  or  cremation  of  the  carcass  and  of  all  its  parts  and  products. 

2.  Boiling  the  carcass  and  all  of  its  parts  and  products  in  water  or  heating  the  same 
with  steam  at  the  temperature  of  boiling  water  for  at  least  two  hours. 

3.  Burying  the  carcass  and  all  of  its  parts  and  products  in  a  place  that  is  not  sub- 
ject to  overflow  from  ponds  or  streams,  that  is  distant  not  less  than  100  feet  from  any 
water  course,  well,  spring,  public  highway,  or  building  used  as  a  house  or  stable,  and 
in  the  following  manner,  to  wit:  The  grave  shall  be  of  such  a  depth  that  when  the 
carcass  and  the  parts  and  products  thereof  are  placed  in  it,  and  the  grave  is  tilled  with 
earth  and  the  top  is  smoothed  to  the  level  of  the  surrounding  surface,  the  uppermost 
part  of  the  carcass  and  of  its  parts  and  products  shall  be  completely  covered;  and 
further,  the  grave  shall  be  so  protected  that  the  carcass  can  not  be  dugout  or  exposed 
by  dogs  or  other  animals.  Before  the  carcass  and  its  parts  and  products  are  covered 
with  earth  they  shall  be  covered  with  lime  to  a  depth  of  not  less  than  3  inches.  Any 
other  method  of  destroying  or  disposing  of  carcasses  shall  be  approved  by  the 
superintendent  of  public  health  of  the  Territorial  boani  of  health. 

Rule  IV. 

Whenever  it  shall  come  to  the  knowledge  of  the  superintendent  of* public  health 
that  adulterated,  impure,  or  diseased  milk  or  other  food  is  being  offered  for  sale  or 
sold  at  any  point  within  the  Territory,  the  said  superintendent  shall  cause  the  local 
board  of  health  to  examine  into  the  case,  and  report  the  facte  to  said  superintendent, 
who,  if  he  becomes  satisfied  from  his  own  investigation  of  the  i^ase,  finds  that  such 
milk  or  other  food  is  being  sold  or  offered  for  sale  and  is  injurious,  may  condemn 
said  milk  or  other  food  and  cause  the  same  to  be  destroyed  and  the  sale  thereof 
discontinue<^l. 

Rule  \\ 

Whenever  there  shall  exist,  in  the  opinion  of  the  Territorial  board  of  health, 
imminent  danger  of  the  introduction  oi  contagious  or  infectious  diseases  into  the 
Territorv  of  Arizona,  by  means  of  railroad  communication  with  other  States,  the 
board  of  health  may,  and  it  is  hereby  made  their  duty,  to  make  or  cause  to  be  made. 
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under  the  direction  of  the  superintendent  of  public  health,  an  inspection  of  all  rail- 
road cars  coming  into  the  Territory  at  such  point,  or  between  such  points  within  the 
Territorial  limits  as  may  be  selected  for  the  purpose.  Such  inspection  shall  be  made, 
where  practicable,  during  the  ordinary  detention  of  a  train  at  a  station,  or  while  in 
transit  between  stations,  and  in  all  cases  shall  be  so  conducted  as  to  occasion  the 
least  possible  detention  or  interruption  of  travel  or  inconvenience  to  the  railroad 
companies,  so  far  as  consistent  with  the  purposes  of  this  rule.  Should  the  discovery 
be  made  of  the  existence  among  the  passengers  of  any  case  or  cases  of  dangerous, 
contagious,  or  infectious  disease,  the  said  board  of  health  or  the  superintendent, 
under  rules  and  conditions  prescribed  by  them  as  being  applicable  to  the  nature  of 
the  disease,  shall  have  power  to  cause  the  sidetracking  or  detention  of  any  car  or 
cars  so  infected,  to  isolate  the  sick,  or  remove  them  to  a  suitable  place  for  treatment, 
to  establish  a  suitable  refuge  station,  to  cause  the  passengers  and  materials  in  such 
infecte<l  car  to  be  subjected  to  disinfection  and  cleansing  before  proceeding  farther 
into  the  Territory,  and,  in  case  of  smallpox,  to  offer  free  vaccination  to  all  persons 
exposed  in  any  cir  or  at  any  station. 

Rule  VI. 

In  addition  to  the  registry,  reports,  and  returns  requiretl  by  section  'S7  of  the  "Act 
to  protect  public  health,"  the  officer  or  officers  shall  register,  report,  and  return  all 
marriages. 

Rule  YII. 

All  reports,  certificates,  returns,  and  records  requiretl  to  be  kept,  returned,  and 
reported  by  local  boards  of  health  shall  be  in  accordance  with  such  forms  as  shall  be 
directed  by  the  superintendent  of  public  health. 

SETTLEMENT   OF  LANDS. 

Two  land  districts  are  comprised  within  the  limits  of  the  Territory — 
one  the  Gila,  located  at  Tucson,  Pima  County;  the  other  the  Prescott 
district,  located  at  Prescott,  Yavapai  County. 

The  Tucson  land  district  includes  the  southern  portion  of  the  Terri- 
toiT,  and  embmces  45,318  square  miles. 

"the  Prescott  land  district  is  in  the  northern  portion,  and  embraces 
08,000  square  miles. 

AStatuA  of  lands  in  the  Prescott  land  district  at  the  close  of  business  June  30^  190S. 
[Represented  In  acres.] 


'    Area  unappropriated  and  ]     Total 

I               unreserved.  I  area  of 

vo«,«  ^f — ; A«»o      Area  ap- land  sur- 

^^'"^.^^  ^^*^    propri-;   face  of 

^""^y-    ,     Sur-    t   rnsur-       »,,,.  '^^^'r^*^^-     ate\i.     thecoun- 

veve<l.  1   veved.   ;     ^^^^'  '                                ityinland' 

I      '        i               ;  '                               district.  ; 


Brief  description  of  character 
of  unappropriated  and  un- 
ri'served  land. 


Apache....  1,014, 215|      690,157;  1,704,372-  3, 977, 886.1, 229, 742|  6,912,000 
Coconino  . .  1, 495, 269;  3, 200,  Cwo'  4. 696,  a59,  6, 440, 645'    556, 3%  11, 693, 000 


Gila 51,275   1,269, 748|  1,321,023       392,619'        4,358   1,718,000 

Maricopa..     153,4481,216,243   1,369,6911  1,446        3,863;  1,375,000 

Mohave  ...     983,193  7,392,259|  8,375,452       384,790      48,758  8,809,000 

Xavajo  ....1,269,227,      643,820'  1,913,(M7   3,395,8201,011,953  6,320.820 

Yavapai...!    849. :i00'  3,242,060]  4,091, 360i      o20,770     508,870,  5.121,000,  Mountainous, timlwr. grazing. 

Yuma ! !  1.193,837   l,193,837i      201,600  63'  1,395,500  Arid, grazing,  broken. 


Mountainous,    arid,  grazing. 

and  timber. 
Mountainous,  grazing,  timber. 
Arid  and  broken. 
Arid,  grazing,  broken. 

Do. 

Do. 


Total .  5, 815, 927  18. 848, 794  24. 664, 841 15, 315, 476  3. 364, 003  43, 344, 320 


Digitized  by 


Google 


54  REPORT    OF   THE    GOVERNOR    OF    ARIZONA. 

^Statement  of  lands  entered  in  the  Prescotl  land  diMrid  during  the  fiscal  year  ending 

June  SO,  1903. 


!  Number. 

I 


Original  entries: 

Homestead 68  10,319.44 

Desert  land i  10  ;  2,359.01 

Mineral  application 48  i  2,568.25^ 

Indian  allotments I  '  3  320 


Total 129      15,566.7® 


Final  entries:  | 

Homestead  I  68  i  10,313.93 

Commuted  ca»h,  including  excess 13  854.05 

Desertland 3  !  434.M9 

Mineral  land 48  3,344.1tf 

Railroad  selectiouM i  1  64. 418.  w 


Total 133  i    79,365.9b 

Status  of  lands  in  Tucson  land  district  at  the  dose  ofhu}^i)ies8  on  June  30^  190'i. 
[Represented  In  acre*.] 

I    Area  unappropriated  and    '  Total 

I  unreM»rved.  «  area  of 

,    -  I      ,_  Area  ap- land  sur-    Brief  description  of  oharaetfr 

rt^rvpd  '  prf'Pn-      face  of         of  unappropriated  and  un- 
Unsur-       T'^toi       '^"**^*^^*^-|    ated.     the  c<>un-'      r««erved  land, 
veyed.        *^^-    ;  ty  in  land 

diitrict. 


Niime  of 
county.    I     j^yj.. 

I  veyed. 


Apache....       21,20t> 
Cochise....  1,625,647 


(iila 

Graham  . 

Maricopa . 


18,009,        39,215      204,9801  2,805      247,000  Mountainouji. 

1,733,0121  3.358, 65W      302.?99'  321, 142!  3,982.000  Mountainous   and   graiinir 

>                  I                  '  I                        lands. 

14,510       116,208       130,718  1,047,301  33.481    1,211,500          Do. 

798.752   1.931.368  2,730,120,1,130,0001  277, 880  4. 138, 000  MountalnoiLs    graxing,    and 

!  arid  land.«. 

1,054,516  2."292,774  3,347,289      538,600l  540,111,4,426.000  Arid  and  gra ring  lands. 

Navajo 1 70.  OOO! 70, 000  No  vacant  public  lands. 

Pima :    998,156  4,138.879  5.137,035,      578,694,  451.871   6,167,500  Mountainous,  arid,  and  grai 

I  '                      ing  lands. 

Pinal !    470,151   2,079,795  2,549,946      684,328'  240,226  3,474,500  Arid  and  grazing  land?. 

Santa  Cruz.  1    248,219      298,574       546,793      222,917  29.790      799,500  Mountainous,  arid,  and  graz- 

j  I  ing  land.s. 

Vuma 643, 8;i,i  .S,H.>5, 370  4,499, 205j        66,442  367,353  4,932,000          Do. 

Total .  5, 874, 991  1(»,  463, 989 22, 338, 980!  4. 814, 361  2, 264. 6.59 29, 448. 000 


Statement  of  lands  entered  at  I^re^'ott  {Ariz,)  land  office  for  fiscal  ijear  ending  Jane  -iO, 

1903. 


Sales  of  minenil  lauds 

K-xccs.-  payments 

PreemptionM,  townsitc 

Homcslca<1s  c<>mmulc<i  to  cash 

OriKinal  desert  land  entries 

Final  desert  land  entries 

Total  cash  sales 

Original  homestead  entries 

Final  homestead  entries 

Mineral  applications 

.Mineral  adverses 

Soldiers  and  sailors'  declaratory  statement. 

Total  entries  of  all  classes 


Numlwr. 

AcreK 

34 

1,929.  :y 

:?s 

73.87 

1 

8«.47 

5H 

7.657.16 

18 

2,800.iJ 

35 

4.,=V24.7T 

IM 

17. 829.  SI 

397 

56, 3S4.se 

89 

11,630.3' 

37 

3.164.7.> 

1    

710 

8S,949.29 
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PUBLIC   LANDS  AND   IJIND  GRANTS. 
[From  the  annual  report  of  Hon.  Hugh  H.  Price,  United  States  surveyor-general  of  Arizona.] 

The  following  is  a  list  of  private  land  claims  in  Arizona,  viz: 

Unconfirmed  claims:  Confirmed  claims — Continued. 

Naydenihacachi,   Agua  Prieto,  and  San  Ignacio  de  la  Canoa. 

Santa  Barbara.  San  Jose  de  Sonoita. 

Loe  Nosales  de  Elias.  Ban  Ra£ael  de  la  2^ja. 

Agoa  de  Baltazar,  El  Grato,  Tomaa  San  Juan  de  las  Boquillas  y  Nogales. 

Komero,  and  Las  Mostenas.  San  Bernardino. 

Rancho  de  Otero.  Rejected  claims. 

San  Xavier  del  Bac.  Tumacacori  and  Las  Calabasas. 

Paso  de  los  Algodonea.  Rancho  of  Aribac. 

Confirmed  claims:  Reyes  Pacheco. 

San  Rafael  del  Valle.  Tres  Alamos. 

San  Ignacio  del  Babocomari.  Approved  by  the  Seeretar\'  of  the  Interior: 

Maria  Santisima  del  Carmen,  alias            Baca  Float  No.  3. 

Buena  Vista.  Baca  Float  No.  5. 

The  San  Juan  de  las  Boquillas  y  Nogales  grant  and  the  Baca  Float 
No.  5  are  the  only  patented  land  grants  in  Arizona. 

The  Maria  Santisima  del  Carmen,  alias  Buena  Vista,  the  San  Ignacio 
de  la  Canoa,  the  San  Bernardino,  the  San  Rafael  del  Valle,  and  the 
San  Ignacio  del  Babocomari  grants  have  been  surve^'ed,  the  surveys 
approved,  and  with  the  General  Land  Office  awaiting  the  issuance  of 
patent  by  the  United  States. 

The  San  Jose  de  Sonoita  and  the  San  Rafael  de  la  Zanja  are  now  on 
file  in  this  office  awaiting  the  expiration  of  period  of  ninety  days'  pub- 
lication of  notice  of  completion  of  survey  thereof,  which  ends  Sep- 
tember 2,  1903. 

The  claimants  of  Baca  Float  No.  3  private  land  grant  were  requested 
to  make  the  necessary  deposit  for  its  survey,  but  failed  to  do  so. 

The  estimated  liabilities  in  the  conti'acts  for  the  survey  of  the  public 
lands  awarded  by  the  surveyor-general  during  the  fiscal  yeiir  amounted 
in  the  aggregate  to  $15,125. 

As  approved  by  the  General  Land  Office,  there  were  314,922.76 
acres  surveyed  during  the  past  fiscal  year.  The  number  of  townships 
surveyed  and  approved  by  the  Commissioner  of  the  General  Land 
Office  during  the  year  were  25;  private  land  claims  surveyed,  3. 
'  The  business  of  the  surveyor-general's  office  has  increased  both  in 
the  land  and  mineral  department  during  the  year,  and  the  growth  is 
remarkable  when  it  is  considered  that  last  year's  report  showed  a  large 
increase  over  the  preceding  years.  The  office  correspondence  alone 
shows  an  increase  of  53  per  cent  in  the  number  of  letters  written. 
The  office  force  has  not  been  increased  in  number,  except  in  the 
mineral  department,  for  several  years,  but  additional  employees  must 
l)e  put  on  in  the  near  future  in  order  to  properly  handle  tHe  rapidly 
increasing  business  of  this  office. 

FOREST  RESERVES. 

During  the  past  year  no  forest  reserves  were  created,  although 
two  have  been  under  consideration.  The  San  Francisco  Forest 
Reserve,  created  August  17,  1898,  was  enlarged  by  Executive  order 
of  April  12,  1902,  so  as  to  cover  the  sections  owned  by  the  Santa 
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Fe  Pacific  Railroad  Company,  successors  to  the  Atlantic-Pacific  Rail- 
road. The  Black  Mesa  I'orest  Reserve  was  created  August  IT,  181^8: 
the  Prescott  Forest  Reserve  was  created  May  10,  1898,  and  enlarged 
October  21, 1899;  the  Santa  Rita  Forest  Reserve  was  created  b}^  Exec- 
utive order  of  April  11,  1902,  and  is  situated  south  and  southeast  of 
Tucson;  the  Santa  Catalina  Forest  Reserve,  created  by  Executive  order 
of  Juh^  2, 1902,  is  situated  northeast  of  Tucson;  Mount  Graham  Forest 
Reserve,  created  by  Executive  order  of  July  22, 1902,  is  situated  north- 
east and  south  of  Camp  Grant  Military  Reservation;  Chiricahua  Forest 
Reservation,  created  dv  Executive  order  of  Julv  30,  1902,  is  situated 
east  of  Tombstone,  in  Cochise  County,  and  extends  about  10  to  15  miles 
from  the  New  Mexico  boundary;  Grand  Can^'on  Forest  Reser\e  was 
created  by  Executive  order  of  February  20,  1893. 

Four  sections  of  land  southeast  of  Tucson,  in  Pima  County,  wei-e 
I'eserved  during  1902  for  an  agricultural  experimental  station,  and  the 
director  of  the  agricultural  experimental  station  of  Arizona  has  under 
way  upon  this  land  experimentations  in  the  improvement  of  the  ranges. 

ARIZONA   FORESTS. 

Prof.  Royal  8.  Kellogg,  of  the  Bureau  of  Forestry,  thus  descril>es 
the  forest  conditions  in  Arizona: 

The  person  who  travels  across*  southern  Arizona  on  the  railroa<l  is  ver\'  likely  to 
think  that  the  whole  region  is  nothing  but  a  desert,  with  little  present  value  and 
small  hojie  tor  the  future.  He  passes  through  an  endless  succession  of  sandy  or 
gravelly  valleys  and  slopes,  interspersed  with  rocky  ridges  all  scatteringly  covered 
with  yucca,  cactus,  mesquite,  creosote-bush  and  similar  growth,  which  has  triumphed 
in  the  struggle  against  arid  conditions.  Mountain  ranges  are  always  in  sight,  and 
they,  too,  Kok  barren  and  forbidding,  with  little  suggestion  of  beautiful  forests  and 
streams  of  clear,  cold  water  which  dash  headlong  down  the  canyons  and  over  granite 
precipices,  among  stately  pines,  firs,  and  spruces.  The  timl)er  resources  of  northern 
Arizona  are  well  known,  but  in  general,  only  the  resident**  of  the  southern  portion 
of  the  Territory  are  aware  of  the  extent  of  the  forest  areas  in  the  surrounding 
mountains. 

Careful  estimates  show  that  the  Huachuca  Mountains  have  an  area  of  20,000  acres 
capable  of  sustaining  coniferous  forests;  the  Graham  Mountains,  ;W,000  acres;  the 
Chiricahua  Mountains,  50,000  acres,  while  the  Santa  Catahna  Mountains  bring  the 
total  of  the  four  ranges  up  to  at  least  140,000  acres. 

The  greatest  elevations  are  from  9,000  to  10,000  feet,  and  good  forest  is  not  common 
l^elow  7,000  feet,  since  it  is  only  from  that  altitude  upwani  that  the  nrecipitation  is 
sufficient  for  the  growth  of  valuable  si)ecies.  Soil  conditions  are  goon  except  in  the 
sections  that  have  been  visited  by  fire.  While  no  streams  of  j>ermanent  flow  if^ue 
from  any  of  these  mountains,  there  are  springs  or  small  streams  in  all  of  them  which 
frequently  send  water  down  to  the  line  of  the  inclosing  desert. 

The  (ioneral  Cxovernment  has  taken  charge  of  the  forests  of  the 
Territor},  and  in  order  to  protect  them  reservations  have  been  made, 
which  are  watched  over  by  competent  rangers.  Capt.  F.  S.  Breen, 
with  headquarters  at  Flagstaff,  has  charge  of  the  Black  Mesa,  San 
Francisco  Mountains,  and  (rmnd  Canyon  (South)  forest  reserves;  Mr. 
Lorum  Pmtt,  at  Fredonia,  has  charge  of  the  Grand  Canyon  (North) 
forest  reserve;  Mr.  F.  S.  Stewart,  at  Prescott,  has  charge  of  the  Pres- 
cott forest  reserve;  Mr.  Thomas  Hampton  is  in  charge  of  the  Graham 
Mountains  forest  reserve:  Mr.  C.  E.  Baker  is  in  charge  of  the  Santa 
Catalina  and  Santa  Rita  forest  reserves;  and  Mr.  C.  T.  McGlone  is  in 
charge  of  the  Chiricahua  forest  reserve. 

In  the  northern  portion  of  Arizona  are  the  largest  pine  forests  in 
the  United  States,  covering  an  almost  unhi-oken  area  of  10,000  square 
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miles.  Coconino  County  contains  the  greatest  forest  area,  although 
Yavapai,  Apache,  and  Gila  also  have  great  forests.  Reserves  of  for- 
ests have  been  made  by  the  Government,  thus  providing  for  the  great- 
est possible  safety  from  destruction  by  fires  and  the  cutting  of  trees 
without  consent  and  according  to  rules  laid  down  by  the  Government. 

The  lumber  industry,  therefore,  is  carried  on  wholly  in  these  north- 
ern counties  of  the  Territory.  There  are  a  number  of  small  mills  in 
some  of  the  smaller  pine  forests  of  southern  Arizona,  such  as  the  Gra- 
ham Mountains,  Huachucas,  Pinal  Mountain,  the  Chiricahuas,  and 
quantities  of  lumber  and  timbers  are  manufactured  for  local  uses. 

Flagstaff  and  Williams  contain  the  principal  lumber  mills  in  Ari- 
zona, and  their  equipment  is  first-class  in  every  particular.  The  Ari- 
zona Lumber  and  Timber  Company,  of  Flagstaff,  and  the  Saginaw  and 
Manistee  Lumber  Company,  at  Williams,  operate  large  plants,  and  the 
manufacture  of  lumber  at  these  points  is  carried  on  very  extensively. 

INTERNAL   REVENUE. 

Arizona  and  New  Mexico  are  included  in  one  district  of  the  Internal- 
Revenue  Service,  and  the  collector's  office  is  located  at  Santa  Fe, 
N.  Mex.  The  amount  of  collections  made  in  the  Territory  of  Arizona 
daring  the  past  fiscal  year  are  presented  herewith: 

Penalties  and  compromises  for  violations  of  law $1, 887. 99 

Beer  stamps 21. 00 

Ciffar  and  cigarette  stamps 7, 957. 58 

Tobacco  stamps 1, 674. 00 

Documentarv  stamps 1 73. 80 

Special-tax  stamps 33, 338. 19 

Total 45,052.56 

CUSTOMS. 

The  collector  of  customs  of  the  port  of  Nogales  submits  the  follow- 
ing statement,  showing  the  imports  and  exports  for  the  fiscal  year  ended 
June  30,  1903,  for  that  customs  district: 

Value  of  domestic  exports $4, 526, 491. 00 

Value  of  foreign  exports , . . .  7, 897. 00 

Value  of  imports  free  of  duty 8, 078, 078. 00 

Value  of  dutiable  imports.  .*. 391, 821. 00 

Amount  of  duty  collected 123, 805.  70 

Value  of  goods  shipped  under  warehouse  and  transportation  bonds . .        687, 032. 00 

IRRKJATION   AND   WATER  STORAGE. 

Situated  in  the  arid  belt,  success  in  agricultural  pursuits  in  Arizona 
depends  entirely  upon  the  inauguration  of  systems  of  irrigation,  and 
which,  when  properly  established  with  an  ample  water  supply,  bring 
to  the  farmer  and  fruit  grower  within  this  arid  region  many  fold 
greater  returns  than  come  to  those  engaged  in  the  same  occupation 
elsewhere,  on  account  of  the  number  and  varietv  of  the  products  of 
the  soil,  the  sureness  of  return  for  labor  expended,  and  the  great  quan- 
titv  produced  during  the  various  harvests  of  the  year. 

The  waters  of  the  different  streams  in  this  Territory  are  shown  b}' 
analyses  to  contain  fertilizing  elements  of  far  greater  value  per  acre- 
foot  of  water  on  an  average  tnan  is  usually'  placed  by  Eastern  farmers 
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as  a  fertilizer  on  one  acre  of  ground.  This  proves  a  boon  to  the  agri- 
culturist of  this  Territory  in  Keeping  his  land  up  to  it;*  proper  condi- 
tion without  extra  labor  to  himself.  The  greater  the  flood  the  more 
valuable  is  the  water  as  a  fertilizing  agent  and  the  lesser  the  quantity 
of  deleterious  matter  carried. 

All  of  the  available  surface  water  supply  of  the  various  streams  in 
the  Territory  having  been  appropriated  during  the  past  several  years 
and  carried  upon  the  land  for  purposes  of  irrigation,  the  question  now 
arises  as  to  the  most  feasible  method  of  securing  for  use  at  such  times 
as  it  shall  be  most  needed  the  flood  water  annually  carried  by  the 
streams  to  the  sea,  as  well  as  the  utilization  of  the  subsurface  water 
wherever  found. 

Under  the  general  fostering  care  of  the  United  States  Cxovernment, 
as  evinced  bv  the  passage  of  the  Hansbrough-Newlands  measure.  *'an 
act  appropriating  the  receipts  from  the  sale  and  disposal  of  public 
lands  in  certain  States  and  "Territories  to  the  construction  of  irrigation 
works  for  the  reclamation  of  arid  lands,'"  the  provisions  of  which  act 
are  to  bt*  carried  into  effect  under  the  supervision  of  the  honorable  Sec 
retarv  of  the  Interior,  a  great  portion  of  the  vast  area  of  arid  land  in 
this  I'erritory — amounting  to  almost  10,000,000  acres — will  eventually 
be  brought  under  a  state  of  cultivation,  and,  in  the  words  of  the  hon- 
orable Secretary,  the  resident**  of  the  Territory  of  to-day  will  hardly 
know  their  own  country  should  thev  live  to  see  it  twenty -five  year> 
from  now,  if  the  present  plans  are  allowed  to  be  carried  out. 

Arizona  is  blessed  in  having  streams  with  drainage  areas  of  great 
extent  on  which  large  systems  of  water  storage  can  be  easily  and  suc- 
cessfully inaugurated  and  to  such  an  extent  tnat  every  drop  of  rainfall 
finding  its  way  to  the  course  of  the  streams  will  be  impounded  and 
held  for  us(»  during  the  dry  season.  Notably  among  these  streams  are 
to  be  mentioned  the  Gila,  the  Salt,  the  San  Pedro,  the  Santa  Cruz,  the 
Hassaympa,  the  Verde,  and  the  Santa  Maria,  all  of  which  have  many 
tributaries.  On  all  of  these  streams  and  their  tributaries  are  to  be 
found  valuable  reservoir  sites— available  and  to  be  used  as  the  great  sys- 
tem of  flood-water  storage  resultant  upon  the  desire  of  the  General 
Government  to  carry  into  effect  the  provisions  of  the  law — that  when 
fully  developed  will  make  homes  for  coming  generations. 

Arizona  is  alsopi^culiarly  blessed  in  having  for  its  western  boundary 
the  Coloi*a<lo  River,  the  waters  of  which  will  eventually  be  used  to  irri- 
gate not  only  all  of  the  l)ottom  land  along  that  stream  and  on  both  sides, 
but  also  all  of  the  higher  mesa  land  available  and  within  easy  distance. 
The  works  necessary  to  meet  the  conditions  found  on  this  stream,  being 
stupendous  in  their  character,  can  only  l>e  undertaken  successfully  by 
the  General  Government  with  its  unlimited  resources. 

In  the  (*are  of  the  watersheds  of  the  streams  from  which  the  water 
supply  is  to  come  to  feed  for  centuries  the  irrigation  systems  of  the 
Territory  much  thought  nmst  be  expended  and  supervision  exercised. 
With  few  exceptions  these  watersheds  are  occupied  by  adverse  inter- 
ests, such  as  lumbering  and  grazing,  and  have  been  denuded  to  an 
extent  that  greatly  injures  their  value  as  a  source  of  water  supply. 

Lumbering  and  grazing  are  important;  irrigation  is  indisp>ensable. 
Limited  irrigation  has  transformea  natural  deserts  into  parks;  unlimited 
lumbering  and  gi'azing  have  transformed  natural  parks  into  deserts. 
The  latter  interests  should  not  be  suppressed;  the  former  must  be  fully 
protected. 
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The  watershed  of  each  system  is  of  paramount  value  as  the  source 
of  the  water  supply  of  that  system,  and  its  preservation  for  that  pur- 
pose is  of  the  utmost  importance.  A  barren,  hoof-beaten  shed  dissi- 
pates the  rainfall,  while  a  well-covered,  untrodden  shed  conserves  the 
rainfall.  To  protect  the  shed  is  to  perpetuate  the  system  and  pre- 
serve homes  for  the  people,  while  to  despoil  the  shed  is  to  deteriorate 
the  system  and  destroy  the  homes. 

The  control  of  irrigation  systems  is  a  manifest  necessity,  as  with- 
out control  there  can  be  no  protection  and  damage  and  confusion  are 
unavoidable.  This  control  should  include  the  entire  area  of  the  water- 
shed as  well  as  the  irrigation  works  proper. 

It  is  fully  understood  by  the  people  of  Arizona  that  one  of  the  first 
irrigation  projects  to  be  inaugurated  under  the  provisions  of  the 
Hansbrough-Newlands  act  will  be  in  this  Territory  by  the  construc- 
tion of  what  is  known  as  the  dam  to  create  the  Toiito  reservoir,  some 
70  miles  above  Phoenix,  on  Salt  River. 

This  reservoir,  when  created  by  the  construction  of  the  dam,  will 
cover  14,000  acres.  The  height  of  the  dam  will  be  245  feet  and  the 
depth  of  the  water  stored  at  the  dam  will  be  190  feet;  the  dam  will  be 
165  feet  thick  at  the  bottom  and  16  feet  thick  at  the  top.  In  length  it 
will  be  200  feet  at  the  base  and  653  feet  at  the  top.  When  completed 
the  Salt  River  dam  will  be  the  highest  in  the  world,  and  the  storage 
capacity  of  the  reservoir  will  be  greater  than  almost  any  three  artificial 
reservoirs  in  the  world,  being  about  1,800,000  acre-feet  of  water,  or 
suflScient  to  cover  1,300,000  acres  of  land  1  foot  in  depth. 

It  is  felt  and  understood  that  the  creation  of  this  artificial  reservoir 
by  the  construction  of  this  immense  dam  is  but  the  forerunner  of 
further  systems  of  water  storage  in  aid  of  irrigation  in  Arizona,  and 
that  eventually  upon  all  streams  in  the  Territory  where  proper  sites 
can  be  found  systems  of  irrigation  works  will  be  constructed,  and  that 
where  flood-water  supply  is  found  suflScient  to  guarantee,  more  than 
one  reservoir  will  be  created  upon  a  single  stream,  in  order  that  con- 
trol of  all  surplus  water  may  be  had.  That  this  is  the  intention  of  the 
Government  all  fully  believe. 

In  the  repoits  on  the  various  irrigated  sections  of  the  Tt^rritory 
submitted  herewith  will  be  found  much  general  information  on  the 
subject  of  irrigation  and  agriculture  as  practiced  in  Arizona. 

DISTRIBUTION    AND   DUT\'   OF   WATER   IN    SALT   RFV  ER  VALLEY. 

The  following  article  on  the  distribution  and  duty  of  water  in  Salt 
River  Valley  by  Mr.  Frank  P.  Trott,  court  water  commissioner  of 
Maricopa  Countv,  will  be  found  of  much  value  and  interest: 

In  subiiiittinjf  the  accompanying  statement  of  the  gemidaily  average  volume  of 
water,  in  miner's  inches,  which  was  received  by  certain  canals  in  Salt  River  Valley 
during  the  first  seven  months  of  the  year  1908;  the  estimated  numl)er  of  acres  lying 
under  and  irrigated  by  the  same,  and  the  average  number  of  acres  which  were  irrigated 
hy  1  miner's  inch  of  water,  the  writer  does  not  intend  to  create  the  impression  that 
the  water  was  used  on  these  acres  in  that  proportion,  nor  does  he  want  it  to  be  under- 
stood that  he  considers  1  miner's  inch  of  water  to  be  a  sufficiency  for  every  partic- 
ular 5  acre  tract  of  land  in  the  valley,  regardless  of  its  locality  or  character  of 
soil.  But  he  does  sincerely  believe,  that  1  miner's  inch  for  every  five  acres,  on  a 
grand  average,  would  be  ample  to  produce  the  best  maximum  results,  provided  the 
entire  valley  was  planted  to  the  same  diversified  crops  (which  have  heretofore  been 
raised),  and  irrigated  according  t*)  their  requirement  in  anything  like  a  scientific 
manner. 
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The  dutv  of  water  under  the  existing  cohditionp  can  not  be  accurately  determined, 
nor  can  it  he  delivered  now  upon  a  fixe<l  ba^is  to  the  satisfaction  of  the  user,  or  always 
to  the  gatiafaction  of  the  land  itself.  A  careful  study  of  the  statement  herewith 
submitted  will  verify  the  truth  of  this  ai*sertion;  though,  during  this  time  the  water 
was  delivered  to  the  canals,  and  consetjuently  to  the  lands,  with  a  greater  degree  of 
proportion  to  actual  requirements  (according  to  my  records)  than  for  any  known 
corresjwnding  period  of  time. 

Judge  Kibbey  in  his  opinion  which  was  rendered  in  the  celebrated  case  of  M. 
Wormser  et  al.  r.  The  Salt  River  Valley  Canal  Co.  et.  al.,  and  entitled  ca^e  No.  71^, 
says:  "The  amount  of  water  necessary  for  irrigation  in  this  valley  \'aries  betwi>en 
very  wide  extremes,  being  affected  by  the  character  of  the  soil,  which  varies  greatly, 
by  Its  location,  by  the  length  of  time  during  which  it  has  been  irrigated  and  culti- 
vated, by  the  character  of  the  crops,  by  the  method  of  its  irrigation,  by  tt^mperature, 
by  the  amount  of  rainfall,  and  by  the  prevalence  of  the  winds.  The  amount  of  water 
necessary  for  irrigation  even  on  the  same  identic*al  piece  of  land  and  for  the  same 
kind  of  a  crop  may  not  be  constant.  *  *  *  It  is  in  evidence  in  this  ca^^e  thai 
there  are  lands  which  produce  a  full  crop  of  alfalfa  throughout  the  year  with  not 
more  than  1  inch  of  water  to  10  acres.     It  is  also  in  evidence  as  to  other  Unct 

Elan  ted  to  alfalfa  that  it  requires  for  the  production  of  a  full  crop  on  them  the  use  of 
alf  an  inch  to  the  acre." 

When  this  evidence  was  submitted  the  farmers  did  not  know  how  to  convctly 
estimate  the  volume  of  a  miner's  inch,  and  none  of  them  had  had  the  opportunity  tii 
test  its  real  annual  value  as  a  productive  quantity.  During  this  trial  the  court  arbi- 
trarily fixed  the  value  of  a  miner's  inch  in  the  following  language: 

'*  A  miner's  inch,  as  used  in  these  proceedings,  is  a  unit  of  measurement  of  watff. 
and  while  varying  in  different  States  and  Territories  on  the  coast,  here  is  held  to  be 
an  amount  equal  to  the  fortieth  part  of  a  cubic  foot  flow  per  second." 

In  other  wonls,  this  miner's  inch  flowing  constantly  for  one  year  means  a  little 
over  18  aiTc-feet,  or  the  discharge  of  a  quantity  of  water  eipial  to  11.22  gallons  per 
minute. 

As  the  object  of  this  letter  is  to  treat  and  estimate  in  a  general  way  the  present 
duty  of  water  in  the  Salt  River  Valley,  the  system  of  distribution,  with  a  short  ht?- 
tory  of  the  con<iition8  that  brought  it  about,  and  to  present  some  personal  conclusion? 
as  to  the  duty  of  water  under  a  reservoir  system  controlling  and  regulating  its  use. 
I  will  begin  with  the  conditions  prevailing  here  twenty  years  agiK 

In  1883  the  legislature  of  Arizona  authorizetl  Patrick'  Hamilton  to  compile  and 
have  nublished  a  stn^ond  edition  of  the  '*  Resources  of  Arizona."     The  work  was  com- 

f)lete<l  and  given  to  the  public  in  the  fall  of  the  same  year.  In  his  introductory 
ettcr  he  says  that  he  personally  visited  every  important  farming  settlement  within 
its  borders;*  that  besought  the  tnith,  and  that  the  facts  presented  an<l  statement- 
made  can  he  relied  upon.  On  page  152  he  gives  the  names  of  canals  that  were  in 
operation  in  the  valley  at  that  time  and  their  respective  capacities,  as  follows: 

Grand  Canal 7,  (XV 

Salt  River  (  anal ;i,  tt» 

Maricopa  ( 'anal :^,  (XW 

Farmers'  Canal l,O0i:* 

These  an.*  on  the  north  side  of  the  river.     On  the  south  side  there  are  the 

Teni j)e  Canal :i  Oftt 

San  Francisco  ( 'anal oOi^ 

Prescott  (  anal oOi* 

MesaCanal 2,000 

C ta h  Canal 2,  OiXi 

Making  a  total  of  22,000  inches  of  water  appropriated.  The  area  of  land  under  the 
several  canals  is  alx>ut  45, (XK)  acres  of  which  ablout  ;W, 000  acres  are  under  cultivation, 
leaving  lo,(K)0  uncultivatinl. 

He  also  adds  that  '*with  care  and  economy  in  its  use  the  quantity  of  water  no« 
brought  from  the  river  is  sufficient  to  cultivate  this  45,000  ai'res."  Continuing,  ht* 
says  that  "the  estimated  duty  of  water  for  grain  is  about  one-half  inch  to  tht?  acre." 

I  was  living  in  the  valley  at  that  time  and  know  that  most  of  the  farmers  advocate! 
this  opinion  and  believed  that  alfalfa  reciuired  from  three-fourths  of  an  inch  to  1 
inch  of  water  j>er  acre  to  i>erfec*t  its  annual  yield. 

In  1887  the  case  No.  708,  before  referred  to,  was  b^un  in  the  district  court.  It 
was  a  suit  by  canals  against  canals,  and  brought  for  the  purptise  of  determining  the 
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riphts  of  canals  ai^  against  each  other  only,  and  such  rights  only  were  in  part  adjudi- 
cated.    The  following  extract  is  copied  from  Judge  Kibbey'a  concluding  remarks: 

**It  would  l)e  futile  in  this  case  to  attempt  to  detine  the  rights  of  the  individual 
irrigators.  It  would  not  operate  as  an  adjudication  of  their  rights.  *  *  »  The 
court  might  retain  the  case  for  the  purpose  of  making  the  individual  irrigators  par- 
ties to  it;  the  same  result  can  he  accomplished  &o  readily  by  the  voluntary  action  of 
the  parties  themselves,  that  I  shall  not  do  so.  *  *  *  VVhat  the  future  rights  of 
the  {mrties  may  be,  depending  as  they  do  upon  their  conduct  and  their  agreements, 
upon  a  vast  number  of  conditions  varying  constantly,  can  not  be  surmised,  much  loss 
adjudicated." 

This  trial  lasted  for  five  years  and  was  stubbornly  and  bitterly  fought.  The  opinion 
was  rendere<l  in  March,  1892,  sustaining  the  findings  of  July  14, 1890.  As  this  oi)inion 
has  been  so  freely  misquoted  and  so  generally  misunderstood,  I  here  give  a  synopsis  of 
what  the  findings  really  were. 

Judge  Street,  in  a  decision  which  he  rendered  in  February,  1900,  refers  to  this  case 
as  follows:  "The  purpose  of  that  suit  was  to  determine  the* proportionate  amount  of 
water  to  which  each  canal  was  entitled  under  the  rule  of  prior  appropriation.  All 
of  the  canal  companies  and  canal  associations  of  the  Salt  Kiver  Valley  taking  their 
water  from  Salt  River  at  the  dam  of  the  Arizona  (>anal  Company,  or  between  that 
point  and  the  city  of  Phoenix,  were  parties  to  that  suit;  the  relative  rights  of  the 
individual  water  consumer  were  not  involved,  nor  did  they  receive  detorniination; 
it  involved  only  the  rights  of  the  canals.  ♦  *  *  A  water  commissiiMier  was 
apiK)inted  to  distribute  the  water  to  the  respective  canals  in  accordance  therewith. 
Such  water  commissioner  has  ever  since  been  retained  by  the  court  and  the  water  is 
distributed  with  such  decree  as  a  basis." 

During  the  trial  of  this  suit  (No.  708)  Andrew  Barry  and  S.  A.  Davison,  two  civil 
engineers,  were  selected  by  the  canal  companies  and  appointed  by  the  court  to 
apportion  the  water  to  the  canals  entitled  to  receive  it,  according  to  the  lands  which 
were  in  cultivation  under  them,  subject  to  such  instructions  and  orders  of  the  court 
as  the  court  might  from  time  to  time  give.  They  fixed  this  apportionment,  as  I 
understand  it,  on  a  basis  of  80  miner's  inches  for  each  quarter  section  in  cultivation, 
or  one-half  of  an  inch  j)er  acre,  and  in  a  general  way  it  was  carried  out  for  the  crop 
season  of  that  year. 

In  the  fall  of  1889  the  court  appointed  a  permanent  water  commissioner,  but  did 
not  then  fix,  nor  has  it  since  attempted  to  fix,  the  apportionment  of  water  in  miner's 
inches  to  the  canals  for  the  lands  lying  under  them  which  are  first  entitled  to  its 
use.  Borne  basis  was,  however,  necessary,  and  as  the  apportionment  of  80  inches 
was  considere<l  too  high,  a  general  or  passive  agreement  was  eutered  into  by  the 
canal  companies  at  issue  to  fix  the  basis  at  1  inch  for  every  2J  acres  of  land.  '  The 
water  was  to  be  delivered  at  the  heads  of  the  respective  canals  in  proportion  to  the 
lands  lying  under  them  and  entitled  to  its  use,  which  might  by  the  court  be  deter- 
mined; but  before  this  ^reement  was  put  into  practical  optTation  a  contract  was 
entered  into  between  the  Arizona,  (irand,  Maricopa,  and  SSalt  River  Valley  canals 
and  the  Mesa  and  Utah  canals,  dated  July  10,  1890,  in  which  they  agreed  that  the 
water  should  be  delivered  to  the  Tempe  and  San  Franciscx)  canals  according  to  the 
findings  of  the  court,  and  that  the  remainder  should  be  divided  between  them  in 
aci*onlance  with  the  terms  of  their  written  agreement.  This  agreement  was 
almost  immediately  put  into  effect,  and  the  spirit  of  it  has  ever  since  been  respected 
and  enforced.  It  was  in  operation  for  more  than  one  year  before  the  Kibbey  opinion 
was  rendered,  has  run  through  the  administrations  of  four  other  district  judges,  and 
is  now  in  the  hands  of  the  fifth. 

Since  1890  the  records  show  that  the  water  has  been  delivered  to  the  Tempe  and 
San  Francisco  canals  at  the  head  of  their  system  on  an  apportionment  of  64  miner's 
inches  per  quarter  section;  the  remainder,  as  before  stated,  has  been  distributed  to 
the  other  canals  by  the  said  agreement  with  some  modifications  which  were  made 
ne<"essary  by  changed  conditions.  This  method  of  distributing  1  inch  of  water  to 
the  canals  for  every  2i  acres  of  land  lying  under  them,  and  found  by  the  table  sub- 
mitted by  Judge  Kibbey  to  l)e  entitled  to  its  use,  has  never  been,  to  my  knowledge, 
fully  i^arried  out  by  any  canal.  Judge  Street,  in  his  delusion  above  referred  to, 
states: 

**  The  historic  condition  of  the  canals,  both  on  the  north  and  on  the  south  sides  of 
the  river,  is,  that  they  have  been  enlarged  from  time  to  time,  that  from  year  to  year 
new  lauds  have  l^en  brought  into  subjection  beneath  them,  until  at  the  present  time 
it  can  be  said  that  every  apre  of  land  lying  l)eneath  the  canals  which  take  water  from 
the  Salt  River  at  or  below  the  Arizona  dam  in  the  Salt  River  Valley,  that  can  be 
cultivated  and  irrigateil  with  water  available  for  the  purpose,  is  cultivated  and  irri- 
gated." He  affirms  that  "these  circumstances  and  conditions  inspired  the  action 
No.  708.'' 
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Most  of  the  lands  of  Salt  River  Valley,  both  old  and  new,  have  bona  fide  settlers 
on  them  and  every  year  these  settlers  attempt  to  cultivate  more  or  less  of  their  lands. 
The  carrying  capacitv  of  the  canals  is  great  enough  to  accommodate  all  of  the  lauds* 
lying  under  them,  if  a  sufficiency  of  water  was  always  available,  which  is,  unfor- 
tunately, not  the  case.  But  the  erratic  rises  of  the  river  are,  as  a  rule,  frequent 
enough  to  entice  the  farmers  into  planting  more  land  to  crops  than  they  can  at  all  times 
get  water  enough  to  mature.  And  as  the  water  goes  to  the  canals,  especially  to  the 
Tempe  and  8an  Francis(»o,  by  an  interpolated  division  table  (prepared  from  the  Kib- 
bey  table),  at  the  apportionment  of  64  miners*  inches  per  quarter  section,  and  as  the 
canal  companies  have  the  control  of  the  water  after  it  enters  the  canals,  the  compa- 
nies sometime  attempt  to  accomplish  too  much  with  it.  The  old  lands,  though,  in 
times  of  scarcity,  under  most  of  these  systems  are  favored  more  than  the  new. 

Attention  is  here  calle<l  to  the  fact  that  the  grand  daily  average  quantity  of  water 
received  by  the  canals  mentioned  in  the  statement  submitted  with  this  report  wa.^ 
22,728  miners'  inches.  If  this  water  had  been  under  perfect  control,  and  distributed 
to  the  canals  having  the  lands  mentioned  in  the  Kibbey  table  on  the  basis  of  64  miner's 
inches  per  quarter  section,  only  56,830  acres  would  have  been  cultivatetl,  instead  of 
the  118,500  acres  estimated.  This  estimation  of  acreage  may  be  a  little  too  high,  or 
it  may  be  a  little  too  low,  but  I  have  tried  to  obtain  it  as  correctly  as  possible,  and 
l)elieve  that  it  would  not,  under  measurement,  fall  below  116,000  or  go  above  120,000 
acres.  The  effect  of  this  water  (received  as  it  was  in  the  erratic  way  shown  by  the 
statement)  upon  the  crops  has  been  marvelous.  The  general  consensus  of  opinion  is 
that  the  products  have  been  nmch  better  than  for  many  years  pa.«t,  ;md  that  the  con- 
dition of  the  growing  crops  on  the  1st  day  of  August  of  this  year,  was  at  least  100 
per  cent  better  than  it  was  on  the  1st  day  of  August,  1902. 

I  contend,  and  do  so  with  the  utmost  sincerity,  that  if  this  average  of  22,728  min- 
er's inches  of  water  had  l)een  so  handled  and  delivered  that  it  would  have  l)een  place*! 
upon  these  118, 5(X)  acres  which  were  in  cultivation,  in  a  projwr  propwDrtion  .to  the 
requirement  of  the  crops,  the  acreage  would  have  yielded  the  maximum  product  it 
Avas  capable  of  producing. 

It  is  contended  by  some  of  the  users  of  the  water  on  the  north  side  of  the  river 
that  this  apportionment  of  64  miners'  inches  to  the  Temi)e  and  San  Francisco  canals 
is  too  high,  and  that  the  delivery  to  the  Mesa  and  Utah  canals  by  the  contract 
between  the  canals  on  the  north  side  and  the  Mesa  and  Utah  canals  is  still  higher. 
They  l>elieve  this  system  gives  the  south  side  more  water  than  it  is  entitled  to  or 
should  receive,  and'the  lands  on  the  north  side  are  being  deprive<l  of  a  like  amount 
of  water  which  should  bv  right  be  given  to  them. 

This  isacjuestion  that  f  can  not  here,  with  propriety,  consider.  But  1  think  I  might 
say  somethmg  as  to  the  main  effect  this  method  of  distribution  has  had  upon  the  valley 
as  a  whole.  As  I  have  before  stated,  the  canal  companies  are  responsible  to  their  cus- 
tomers for  the  detail  distribution,  the  water  commissioner's  duties  having  ended  when 
he  has  apportioned  the  supply  and  delivere<l  it  to  them  at  the  heads  of  their  respectiv-e 
systems,  according  to  the  agreements  and  arrangements  which  they  have  themselves 
made  and  to  which  they  have  consented.  The  canal  companies  have  never  attempted 
to  give,  so  far  as  I  have  been  able  to  ascertain,  any  particular  quarter  section  lying 
under  their  canals  which  might  ])e  entitled  to  water,  its  exact  proportion  on  any  fixed 
basis,  in  a  continuous  flow,  or  as  an  average.  There  are  nine  canals  taking  water 
from  the  river,  w^hich  are  affected  by  the  Kibl>ey  decree.  They  are  located  on  both 
sides  of  the  river  and  the  lands  lying  under  them,  for  which  the  canals  receive  the 
water,  are  very  much  scattered.  These  lands  are  not  svstematic^illy  contiguous  as  to 
years  of  allowance  or  location.  The  companies  say  that  to  deliver  water  to  these 
lands  on  any  fixed  basis,  under  these  conditions,  considering  the  erratic  supply  the 
river  affords,  would  l)e  a  waste  of  water  and  a  practical  im|K)Ssibility.  In  tiiues  of 
normal  sunply  and  lower  stages  the  canals  rotate  the  water  to  nearly  all  of  th^  culti- 
vated lanos  lying  under  them,  each  canal  company  having  adopted  its  own  methtxl 
of  rotation.  They  say  that  this  method  largely  increases  the  duty  of  water  by  giNing 
to  the  user  a  **  head  "  capable  of  doing  some  practical  good;  but  their  strong^t  reason 
for  its  justification  seems  to  be  that  they  are  able  to  keep  the  products  on  all  of  the 
cultivated  lands  alive  and  in  a  fairly  healthy  condition  until  the  rises  come,  when 
there  is  water  for  all. 

This  liberality  has,  no  doubt,  been  carried  to  the  extreme,  and  probably  too  much 
has  been  attempted  during  the  last  few  years — which  have  l)een  years  of  unusual  low 
supply — but  the  fault  is  due  more  to  the  unexpected  shortage  than  to  the  system  or 
to  the  canal  companies  operating  it. 

In  the  year  1900  there  was  planted  and  cultivated  in  this  valley  about  115,000  acres 
of  land,  and  the  grand  daily  average  supply  of  water,  which  was  diverted  from  the 
river  to  the  canals  in  the  valley,  was  a  little  over  14,000  miners'  inches,  the  lowest 
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annual  supply  ever  known.  With  only  this  limited  supply  of  water  available  there 
was  fully  two-thirds  of  a  crop  raised  upon  this  acreage,  considering  it  as  a  whole.  At 
a  delivery  of  64  miners*  inches  per  quarter  section  under  a  literal  distribution  of  the 
water  to  the  lands  entitled  to  it|  admitting  that  such  was  possible,  there  would  have 
been  only  35,000  acres  of  land  in  cultivation,  and  under  this  literal  distribution  no 
lands  under  the  Arizona  and  Grand  canals  could  have  been  cultivated,  and  only 
a  few  hundred  acres  under  the  Mesa  and  Utah,  and  the  crops  on  many  thousands 
of  acres  lying  under  the  f()ur  old  canals  would  have  been  an  entire  failure.  This 
would  have  resulted  in  great  suffering  to  many  hundreds  of  families  and  caused  a 
money  loss  to  the  valley,  amounting  to  many  thousands  of  dollars.  Under  the  present 
system,  the  old  lands  of  the  valley  that  might  be  entitled  to  a  sufficiency  of  water 
in  times  of  scarcity  do  not  always  obtain  it,  consequently  their  annual  yield  falls 
l)elow  the  maximum.  It  may  be  true,  as  claimed,  that  the  rights  of  many  indi- 
viduals who  are  farming  under  the  old  canals  have  been  affected;  how  seriously 
I  do  not  know,  but  I  do  know  that  the  value  of  water  rights  in  every  one  of  the  old 
canals  has  advanced  over  2,000  per  cent  in  the  last  twenty  years.  Hamilton  ^ays  in 
his  **  Resources  of  Arizona*'  for  1883:  "At  present  a  water  right  in  any  of  the  ciinals 
can  be  had  at  from  $300  to  $500."  To-day  the  same  water  rights  in  the  Maricopa  canal 
are  valued  at  $9,000,  and  in  the  Salt  River  Valley  canal  at  $9,000.  In  the  Tempe 
canal  they  have  been  sold  for  $7,000,  and  a  water  right  in  the  San  Francisco  canal 
can  not  be  bought  at  any  price. 

Frona  these  facts  it  is  contended  that  the  general  development  of  this  valley  by  this 
system  had  added  a  vaUie  to  the  old  settled  land  and  water  rights  far  beyond  what 
might  have  been  had  the  old  system  of  selUsh  diversion  and  extiavagant  waste  of 
water  upon  a  few  thousand  acres  of  land  only  continued  to  the  present  time. 

For  more  than  fifteen  years  the  farmers  diverted  water  from  the  river  and  used  it 
practically  as  they  pleased,  and  for  nearly  fifteen  years  the  water  has  been  appor- 
tioned to  the  canal  companies  by  a  court  decision,  and  the.ve  canal  companies  have 
been  handling  it  in  the  manner  above  described.  Neither  of  these  systems  have  been 
entirely  satismctor}',  but  they  have  each  taught  a  useful  lesson,  though  in  doing  so 
they  have  created  such  a  complicated  tangle  that  it  may  never  be  unraveled  with 
exact  justice  to  all.  In  jfeneral,  the  water  is  handled  now  by  thef-e  companies  with 
much  economy,  and  is  distributed  with  such  a  degree  of  fairness  that  the  farmers, 
who  control  ti:e  canals,  themselves  enforce  the  method  described,  and  others  who  are 
not  so  situated,  are  beginning  to  respect  it. 

In  1883  the  estimated  <luty  of  water  per  acre  in  Salt  River  Valley  was  about  four-' 
teen  acre-feet;  in  1888  nine  acre-feet  was  estimated  to  be  necessary;  in  1890  the  vari- 
ous canal  companies  unanimously  agreed  upon  71  acre-feet  as  being  a  sufficiency,  but 
the  average  annual  delivery  has  been  (considerably  less. 

In  1900  the  supply  of  water  available  fell  off  fully  50  per  cent,  and  resulted,  as  I 
have  said,  in  the  raising  of  only  about  two-thirds  of  a  crop  as  a  grand  average  on  the 
lands  irrigated.  But  as  this  acreage  has  been  estimated  at  1 15,000,  it  can  be  correctly 
figured  that  a  full  crop  could  have  been  produced  with  this  supplv  of  water  on  at 
least  75,000  acres,  which  would  fix  the  annual  duty  of  1  miner's  incK  of  water  deliv- 
r»red  to  the  canals  for  that  year  at  over  5  acres. 

Some  two  vears  ago  Dr.  A.  J.  Chandler  commenced  pumping  water  from  the 
rrouiid  at  a  place  about  7  miles  south  of  Mesa,  and  has  since  been  farming  with  the 
vater  pumped  and  making  various  tests  of  it  in  order  to  ascertain  its  maximum  duty. 
^e  is  now  pumping  about  600  miners'  inches,  and  in  a  few  days  intends  to  increase 
his  to  800  inches.  He  says  that  he  has  thoroughly  demonstrated  the  fact  that  1 
niner's  inch  of  water  is  ample  for  an  average  of  5  acres,  provided  the  land  is  plante<l 
n  the  proportion  of  one-third  to  grain  and  two-thirds  to  alfalfa.  He  authorizes  me 
()  make  this  statement  in  this  letter.  When  his  supply  is  increased  to  800  inches  he 
vill  plant  4,000  acres  of  land  in  this  proportion;  that  is,  one-third  to  grain  and  two- 
fa  irds  to  alfalfa.  If  he  can  cultivate  this  acreage  succes.sfully,  with  a  constant  flow  of 
inch  to  5  acres,  what  could  he  do  with  it  if  lie  could  store  the  water  and  irrigate 
he  entire  crop  practically  at  the  same  time  when  its  hours  of  actual  requirement 
anie?  Without  this  means  of  storage  he  must  irrigate  in  the  winter  months  when 
he  crop  does  not  actually  need  it,  or  let  his  pump  stand  idle,  and  thus  increase  the 
ercentage  of  the  water's  duty,  or  pump  ana  create  a  waste,  which  will  be  errone- 
iisl y  charged  to  it  as  a  duty. 
From  the  latter  part  of  November  the  alfalfa  exists  in  a  semidormant  state,  and 
eeds  but  little,  if  any,  water  (in  addition  to  the  winter  rains)  until  the  warm  days 
f  February  have  taken  the  chill  from  the  soil. 
In  June,  1903.  Judge  Kent,  the  present  chief  justice  of  Arizona,  who  presides  over 
lis  judicial  district,  rendered  a  decision  in  a  cast*  entitled  Ignited  States  of  America 
4  ( JuartHan  of  certain  ^Slaricopa  Inrlians,  etc.,  v.  X.  W.  Haggard  et  al.,  the  effect  of 
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which  wan  in  part  m  follows:  That  the  water  coinniiasioner,  appointed  by  him  to 
carry  out  the  terms  of  the  decree,  should  deliver  the  water  to  the  lands  entitled  to 
its  use  on  a  bajsis  of  1  miners'  inch  for  every  4  acres.  In  explanation  I  will  say  that 
in  this  8uit  there  was  involved  only  the  ri^ht  to  use  the  water  of  Salt  River  which 
rises  to  the  surface  l>elow  the  city  of  Phoenix,  and  is  delivered  to  the  lands  by  a  few 
small  dit<*he8  at  a  point  some  8  miles  from  the  city.  There  are  only  a  few  hundred 
inches  of  this  water  in  the  aggregate,  and  the  supply  is  practically  a  constant,  the 
variation  being  very  gradual. 

The  discharge  of  the  Salt  River  is  extremely  erratic,  so  much  so,  in  fact,  that  no  one 
can,  in  my  opmion,  definitely  fix  the  duty  of  water  which  the  canals  of  the  valley 
(locate<l  alK)ve  the  city  of  Phoenix)  must,  under  any  and  all  circumstance?,  take 
from  it  for  the  lands  lying  under  them. 

In  the  hot  months  of  June  and  July,  when  the  evaporation  is  the  highei't  and 
demand  for  water  verv  great,  the  discharge  of  the  river  is  the  lowest,  an<i  often  in 
the  winter  months,  when  the  evaporation  is  reducetl  to  a  minimum,  the  river  sdi^ 
charge  is  the  greatest,  and  the  lands  are  then  copiously  tio<xied.  Here  are  two 
extremes  that  seriously  affect  the  present  annual  duty  of  water,  one  extreme  creat- 
ing conditions  retjuiringa  double  duty,  another  taking  the  water  and  using  it  withoot 
the  prom»r  returns  or  crtnlit. 

The  duty  of  water  in  this  valley  at  present  depends  upon  manv  things,  the  princi- 
pal ones  being  the  length  of  time  and  the  period  of  time  when  the  supply  is  subnor- 
mal, the  acreage  in  cultivation,  the  manner  in  which  the  canal  c»>m|)anies5  deliver 
this  water  to  the  lands,  and  tlie  economy  with  which  the  farmers  use  it.  My  judg- 
ment, however,  is  that  the  prt^sent  annual  duty  of  1  miners'  inch  of  water.  estimattS 
for  the  character  of  crops  now  under  cultivation,  will  range  between  SJ  and  4i  at^res. 

For  many  years  the  farmers  of  Salt  River  Valley  have  realized  the  necessity  of 
water  storage!  Four  years  ago  the  Board  of  Trade  of  the  city  of  Phoenix  issue«.l  a  call 
for  a  mass  meeting  of  the  citizens  of  the  valley,  the  purj>ose  of  which  was  to  devise 
ways  and  means  for  accomplishing  this  result.  This  mass  meeting  organized  itself 
into  a  water-storage  committee,  which  was  composed  of  men  engaged  in  all  lines  of 
business  and  representing  the  interests  of  the  entire  valley. 

Princii)ally  through  the  work  of  this  committee  a  law  was  pa-ssed  by  our  legislature 
creating  a  water-storage  commission  and  authorizing  the  boaixi  of  supervisors  of  Mari- 
copa County  to  levy  a  tax  to  provide  funds  by  which  this  commission  could  make  the 
proper  investigations  in  regard  to  the  character  and  practicability  of  certain  reservoir 
sites  on  the  watershed  of  Salt  River  and  its  tributanes.  This  water-storage  eomnus- 
sion  has  ever  since  worked  in  unison  with  the  United  States  Geological  Survey. 

A  thorough  investigation  of  two  dam  sites  for  a  reservoir  has  been  macle — one 
located  on  the  Verde  River  near  its  junction  with  the  Salt  River,  and  the  other  on 
Salt  River  a  short  distance  l>elow  the  mouth  of  Tonto  Creek.  Both  of  these  site> 
were  found  to  be  desirable  and  practicable,  but  on  account  of  the  immense  capacity 
of  the  one  on  Salt  River,  its  cheapness  of  construction  compared  to  its  vast  storage 
area,  the  greater  discharge  of  the  river,  the  nearness  of  bed  rock  to  the  surface,  the 
character  of  this  rock,  and  many  other  minor  reasons,  the  commission  and  the  Ideo- 
logical Survey  were  unanimous  in  its  selection.  Since  then  the  citizens  of  the  valley 
have  been  united  and  earnej<t  in  their  efforts  to  secure  its  construction  under  the 
provisions  of  the  irrigation  measure  known  as  the  Hansbrough-Newlands  bill,  which 
was  pa><sed  by  Congress  in  June,  1902. 

Last  fall  the  farmers  of  the  valley  organize<l  themselves  into  an  association,  which 
was  duly  incori)orated  under  the' name  of  "The  Water  Users'  Association  of  Salt 
River  Valley."  This  association  has  located  an  irrigation  district,  confining  the 
boundaries  so  as  to  take  in  only  the  lands  lying  under  the  present  c^anal  systems. 

There  are  in  this  area  about  260,000  acres  of  land  suitable  for  irrigation,  about 
200, 0(X)  acres  of  which  have  been  signed  to  the  association  under  the  provisions  of  ifc? 
articles. 

It  is  the  object  of  this  association  to  pledge  these  lands  to  the  Government  as  a 
guaranty  to  it  for  the  full  payment  of  the  cost  of  the  construction  of  the  reservoir 
and  its  perfected  system.  The  estimated  capacity  of  the  reservoir  is  about  1,300,000 
acre-feet,  and  the  cost  of  its  construction  is  estimated  at  $3,000,000. 

The  building  of  this  grand  structure  seems  to  be  a  certainty.  Work  no  doubt  will 
be  conmienced  on  it  this  fall.  If  this  is  done  it  can  be  completed  and  put  into  opera- 
tion in  less  than  three  years;  then  the  much-mooted  question  as  to  the  benefit  of  a 
reservoir  for  this  valley  will  soon  be  settled,  and  the  duty  of  the  water,  under  its 
influence,  will  soon  cease  to  be  a  matter  of  opinion. 

One  vear  ago  I  wrote  an  article,  which  was  published  in  the  governor's  annual 
report  for  the  year  11H)2,  giving  some  data  and  reasons  for  the  construction  of  a  reser- 
voir, and  some  opinions  I  then  held  as  to  the  benefits  it  would  give  to  this  valley. 
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both  by  the  increase  of  the  acreage  in  cultivation  and  the  increase  in  the  duty  of  the 
water  when  under  control.  1  have  since  then  given  particular  attention  to  the  dis- 
charge of  Salt  River  and  the  effect  the  water  diverted  from  it  has  had  upon  the  lands 
in  the  valley.  1  have  also  closely  studied  the  question  of  evaporation  and  percola- 
tion of  the  water  in  the  canals,  and,  in  a  general  way,  have  investigated  the  question 
of  the  loss  of  water,  both  as  to  the  waste  in  careless  application  and  its  waste  when 
used  for  stock  purposes.  The  conclusions  I  then  held  are  now  convictions.  My 
investi^tions  prove  that  the  losses  by  evaporation  and  percolation  have  been  largely 
overestimated,  and  that  the  former  careless  waste  in  the  transmission  of  water  to  and 
its  use  on  the  lands  no  longer  seriously  exist  and  that  the  great  "stock- water'*  loss 
was  more  of  a  dream  than  a  reality. 

There  are  four  pumping  plants  now  in  use  in  Salt  River  Valley  which  pump  water 
for  irrigation.  These  plants  pump  a  maximum  quantity  of  about  1,500  miners' 
nches,  or  enough  water,  if  constantly  flowing  and  properly  used,  to  irrigate  some 
7,500  acres  if  planted  in  diversified  crops.  The  waterworks  of  Tempe  and  the  city 
of  Phoenix  pump  a  considerable  amount  of  water  daily,  probably  enough,  if  com- 
bined with  the  water  pumped  by  the  other  wells,  to  irrigate  successfully  9,000  acres, 
is  used  solely  for  that  purpose.  Now,  these  wells  simply  tap  the  underground  sup- 
ply, and  their  effect  on  the  supply  so  far  has  but  demonstrated  the  fact  tnat  there  is 
an  inexhaustible  body  of  water,  and  there  is  only  needed  the  power  to  raise  it  to  the 
surfece  ill  order  to  bring  into  cultivation  in  the  highest  sense  thousands  of  acres  of 
the  richest  farming  lands  in  the  world  that  are  lying  only  a  few  feet  above  it. 

The  water  that  is  used  upon  the  lands,  under  Dr.  Chandler's  pumping  svstem,  is 
developed  by  an  electric-power  plant,  which  is  located  9  miles  from  the  wefls.  It  is 
raised  50  feet,  and  150  horsepower  has  been  sufficient  to  obtain  a  constant  flow  of 
600  inches. 

It  has  been  estimated  by  the  engineers  of  the  United  States  Geolo^cal  Survey 
that  the  power  which  will  be  developed  bv  the  Tonto  reservoir,  when  its  system  is 
completed,  will  range  between  10,000  and  20,000  horsepower.  Say  it  should  be 
only  10,000,  this  would  pump  40,000  miners'  inches,  if  figured  at  4  'miners'  inches 
per  horsepower.  This  would  be  water  enough  to  irrigate  200,000  acres,  if  the  under- 
ground supply  could  be  found.  This  may  not  be  possible,  but  if  the  power  developed 
should  be  only  one-fourth,  and  only  one-fourth  of  this  underground  supply  available, 
there  would  unquestionably  be  power  enough  and  water  enough  for  50,000  acres. 

The  Tonto  reservoir  has  three  grand  features,  any  two  of  which  would,  in  my 
judgment,  justify  its  construction.  They  are,  first,  the  proper  regulation  of  the 
river's  erratic  flow  and  the  delivery  of  it  to  the  lands  according  to  actual  crop 
requirements;  second,  the  impounding  of  the  flood  water  of  Salt  River  and  the 
storing  of  its  normal  flow,  when  the  supply  from  the  Verde  is  ample  for  the  needs 
of  the  crops  under  cultivation;  third,  the  generation  of  an  electric  power  great  enough 
to  pump  from  the  underground  source  a  sufliciency  of  water  for  fully  50,000  acres. 

My  sincere  opinion  is  that  when  the  water  w'hich  can  be  developed  by  these 
means  is  combined  with  the  effect  of  the  water  now  used,  there  will  be  a  supply 
always  available  which  will  meet  the  full  requirements  of  from  200,000  to  2r,0,000 
acres  of  land. 

During  the  last  twenty  years  the  area  in  cultivation  has  increased  from  25,000  to 
125,000  acres,  and  the  assessment  roll  of  this  county  has  increased  from  less  than  two 
million  to  more  than  ten  million  dollars. 

We  must  admit  the  fact  that  we  are,  under  the  present  system  of  diversion  and 
distribution,  approa<^hing  the  limit  of  our  possibilities.  We  may  go  to  law  over  our 
troubles,  but  we  can  not  by  litigation  materially  increase  the  acreage  of  successful 
cultivation.  Its  result  might  change  the  application  of  wat«r  from  one  tract  of  land 
to  another,  and  it  might  right  certain  individual  wrongs  and  bring  about  a  fairer  and 
better  detail  distribution. 

In  my  judgment,  a  reservoir  honestly  and  ably  managed  would  do  away  with 
many  questions  that  are  now  important,  and  make  easy  the  settlement  of  many  legal 
ones  that  can  never  be  satisfactorily  detennined  without  it.  It  may  be  necessary, 
however,  to  have  some  litigation  to  properly  prepare  for  and  shape  this  management, 
but  it  should  be  had  in  a  spirit  of  fairness  and  broadminded  manliness. 

I  believe  that  the  progress  and  prosperitv  of  the  valley  demands  the  construction 
of  the  Tonto  reservoir  at  the  earliest  possible  moment.  There  is  not  a  single  business 
interest  of  any  nature  existing  here  now  that  will  not  be  bettered  by  its  building, 
and  I  can  not  see  how  the  honest  right  of  anyone  to  the  use  of  water  at  the  present 
time  can  be  injured  by  having  this  reservoir  built  by  the  Government  for  the 
farmers  of  the  valley  under  the  provision  of  the  Hansbrough-Newlands  bill,  through 
the  medium  of  the  Salt  River  Valley  Water  Users'  Association,  when  the  actions 
and  policies  of  the  asswiation  will  be  guided  and  controlled  by  the  wisdom  and 
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impartial  judgment  of  the  Secretary  of  the  Interior  and  at  all  times  Ije  subject  to 
correction  by  the  courts  of  our  country. 

This  valley's  future  Is  now  in  the  hands  of  its  fanners,  with  the  greatest  Govern- 
ment the  world  has  ever  known  wilHn^  and  ready  to  aid  them;  that  they  will  lay 
aside  their  difference's  and  accept  this  aid  and  make  this  valley  the  ideal  spot  of  our 
nation's  great  irrigation  system  no  thoroughly  posted  man  now  seems  to  doubt 

I  liave  in  this  article  iL^ed  the  miner's  inch  lor  the  reason  that  it  is  the  only  unit 
of  measurement  in  use  here.  I  have  also  preparer!  a  copy  of  the  Kibljey  table,  which 
is  submitted  for  the  benefit  of  those  who  may  care  to  study  it  in  connection  with  my 
conclusions. 

STATEMENT   AND   EXPLANATIONS, 

The  water  which  was  received  by  the  Arizona,  Grand,  Maritx>iia,  and  Salt  River 
Valley  canals  is  summed  up  under  the  heading  designated  as  the  north  side,  and 
that  receive<i  by  the  Tempe,  San  Francisco,  Broadway,  Mesa,  and  Utah  canals  is 
Bummetl  un  under  the  headmg  designated  as  the  south  side. 

A  miner  s  inch  is  here  interpreter!  as*  being  one-fortieth  part  of  1  cubic  foot  of 
water  flowing  per  second;  or,  in  other  words,  it  is  a  stream  of  water  that  would  cover 
18  acres  a  little  over  1  foot  deep  in  (me  year  if  it  flowed  upon  it  constantly  without 
loss. 

A  statement y  in  mhiers'  inches,  of  the  semidaily  average  ivlume  of  water  received  from  the 
Salt  River  by  the  canais  of  Salt  River  VaUey. 


Month. 


North  1  South 
1   side. 


North  ;  South 


ToUL 


I  Inches. 

January   1 ,12,454 

2 12,212 

3 1  11,988  ' 

4 1  11,561  I 

5 1  10,948  I 

6 10,50H 

7  10, 340 

8 10,273  . 

9 10,103 

10 ,  9,770 

11 9,704 

12 9,870  I 

13 9,771  , 

14 9,671 

15 9, 738 

16 9.140 

17 9.571 

18 9, 122 

19 9,038 

•20 9, 004 

21 9,137 

22 9, 038 

23 ,  8, 838 

24 ;  8, 575 

25 8,477 


26. 

27 

28". 

29. 

30. 

31. 


MeauaveraKC 9.727 


8,542 
8,672 
8,906 
8,971 
8.871 
8,772 


February 


10... 
11... 
12... 
13... 
14... 
15. . . 


16 

17 

18 

19 

20 


S1,S22 

IS,  150 

15, 725 

13,524 

1.053 

1.637 

2,038 

1,911 

6,Ji4S 


63.1^ 

37. -»i 

33.  S> 

SI. -246 
29.  M  4 
3i27i5 
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A  datementf  in  miners^  inches,  of  the  semidaily  average  volume  of  water  received  from  the 
Salt  River  by  the  canals  of  tSalt  River  Valley — Continued. 


Month. 


April  10.. 
11., 
12. 
13. 
14. 
15., 
16. 
17. 
18. 
19., 
20. 
21. 
22. 
23. 
24. 
25- 
26. 
27. 
28. 
29. 
30. 


North 
side. 


Inches. 
25.948 
27,633 
30,988 
30,503 
29,568 
27,963 
23,728 
21,008 
20,203 
18,608 
18, 113 
16,908 
15,873 
14,979 
18,533 
13,433 
13,349 
13,075 
13,078 
12,664 
9,852 


South 
side.   1 


I  Inches,  i 

:    9,302  ' 

1  12,540 

15,452  ; 

16,501  I 

I  15,192  , 

13, 9W  I 

15,266  1 

1  16,357 

15,949  I 

15,900  I 

14,991  ! 

,  14,565  I 

14,216 
I  13,856 
1  12,876  ' 
'  12,201  1 
I  11,388 
,  11,4»4  I 
11,585  I 
'  11,055 
I  10.654 


Total. 


Month. 


North 
side. 


Inches. 
35,250 
40,173 
46,440 
47,004 
44.760 
41.957 
88,984 
37,365 
36,152 
34,508 
33.104 
81,473 
80,089 
28,835 
26,409 
25,684 
24,787 
24,669 
24,663 
23,719 
20,506 


,r 


Inches. 

Janel2 '    7,648 

13 1    8,947 

14 7,914 

15 1    9,707 


Mean  average 22,8 


May  1. 
2. 
3. 
4. 
5. 
6. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17., 
18. 
19. 
20. 
•21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


854 

428  1 
477  ' 
438  i 
207  , 
472  ' 
848  , 
782  ' 
302  I 
080  ! 
735 
457  I 
214  I 
711  , 
304  1 
361  { 
134 
563  I 
619  1 
632 
955  \ 
803  I 
767  ' 
651  I 
375  I 
199  ' 
947  I 
682 
562 
412  I 
337  I 


726  I 
433  I 
573 
795  I 
638 
770  : 
071  i 
732 
887  , 
470  ' 
452  1 
074 
615  I 
171  , 
433  ' 
972  I 
251  , 
247  ' 
469  1 
509  ' 
871  I 
297 
108 
751  , 
568 
278  1 
219  , 
932  I 
737  I 
627  , 
353  i 


I 


Mean  average I    7,475'    7,755      15,230 


June  1 '  5,037  i 

2 1  4,712  ' 

3 ,  4,615 

4 '  4,641 

5 I  5,172 

6 ;  5,102 

7. !  4,927 

8 1  6,275 

9 5,216 

10 1  6,152 

11 ,  6,090 


5,433  I 
6,604 
5,360  I 
5,404  , 
6,632  I 
5,506  1 
5,460 
5,866 
4,929 
4,728 


16. 
17. 
18. 
19., 
20. 
21. 
22. 
28. 
24. 
26. 
26. 
27. 


14,095 
13,476 
12,826 
11,823 
10,081 
8,641 
7,76& 
7,416 
7,185 
6,263 
5,564 
5,743 

28 1    5,022 

29 4,790 

30 '    4,617 


Mean  average 7, 147 


Total. 


Inches. 
7,852 
8,253 
7,694 
9,512 
13,484 
11,698 
10,089 
8,879 
8,612 
8,311 
7,695 
7,240 
6,364 
6,200 
6,688 
4,784 
4,519 
4,192 
8,671 


6,738 


12,551  I  34,935 


23,080 

21,861 

20,062 

19,233 

18,745 

19.242 

17, 919 

17.514 

17, 189 

16,560 

16, 187 

15,531 

14,829 

13,882 

13, 737 

13,333 

13,385 

13,810 

14,078 

14, 141 

14,326 

14,100 

13,875 

13,402 

12,948 

12,477 

12,166 

11,514 

11,299  1 

11,039 

10,690  , 


July  1 1  4,622 

2 '  4,087 


3 4,151 

4 3,811 

5 8,744 

6 8,613 

7 3,224 

8 8,240 

9 2,955 

10 2,934 

11 2,729 

12 2,587 

13 1  2,687 

14 2,874 

15 1  5,717 

16 i  5,5'23 

17 1  4,186 

18 1  18,703 

19 ,  14,783 

20 !  12,310 

21 1  9,441 

22 11,794 

23 12,726 

24 15,030 

25 16,323 

26 1  14,603 

27 1  12.104 

28 1  8,279 

29 7,442 

80 1  6,720 

31 1  6,008 


Inches. 
15,500 
17,200 
15,608 
19,219 
27.579 
25,174 
22,915 
•20,702 
18,693 
16,962 
15,364 
14,656 
13,499 
12,468 
11,262 
10,627 
9,541 
8,982 
8.188 


13,886 


2,83? 
2,691 
2,223 
2,115 
1,798 
1,819 
1.846 
1,579 
1,416 
1,290 
1,806 
1,887 
1,470 
1,513  i 
2,444  I 
8,083 
3,664  < 
16,807  I 
9,738  ' 
8,378  i 
8,074  , 
12,407  I 
11,277 
12.5-25  . 
17,537 
12, -293 
9.018 
8,984  i 
7,637  , 
6,457  i 
6,028  1 


7,466 
6,678 
6,374 
6,926 
5,537 
6,332 
6,070 
4,819 
4,371 
4,224 
4,086 
3,974 
4,157 
4,387 
8,161 
8.606 
7,850 
86,510 
24,621 

2o,6as 

17,515 
24,201 
24,002 
27,556 
33,860 
26,796 
21,122 
17,263 
16,079 
13,177 
13.036 


Mean  average.. 


7,379      6,856       18,285 


SUMMARY. 


10,470 
10,316  1 

9,965  I 
10.045 
10,704 
10,608 
10,387  1 
10,641  ' 
10,145  ' 

9,880 


January.. 
February. 

March 

April 

May 

June 

July 


4,301  I     9,391  h 


Mean 12.632 


9,727 
18,409 
20.905 
22,384 
7,475 
7,147 
7,379 


8,857 
11,468  I 
17,445  I 
12,551  , 
7,755  ' 
6.738  I 
5,856 


18,584 
24,877 
88,350 
34,985 
15,280 
13,885 
13,285 


10,096  ,  22,728 
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Estimated  acrea^  in  cultivation:  Acnfs. 

Under  north  side  canals 70, 000 

Under  south  side  canals 48, 500 

Total  acreage 118,500 

Estimated  number  of  acres  per  inch:  Acre*. 

North  side .5.54 

South  side 4.80 

Total  (average) 5.17 

A  rf arranged  bid  true  copy  of  the  table  attached  to  the  Kihfjey  opinion  in  case  So.  70S. 


North  side  canals  and  quarter  laections. 

Total 

Year. 

Total 
quarter 
sectioiw. 

Salt 
River 
Valley. 

124 
22 
314 
48 
814 
904 
901 
901 
921 
951 
102 
104 
109 
1161 
1171 
1181 
1191 
1204 
1214 
1224 
1234 
1234 


South  sid( 

Mari- 
copa. 

side 
Grand.     Arizona,    quarter 
sections. 

1«68 

134 
28 
46 
854 
167 
1884 
1901 
1914 
1974 
2224 
293 
3304 

1 
6 

144 
244 
284 
29 
31 
32 
36 
41 
58 
•         654 
844 
102 
1174 
1244 
1284 
133 
135 
137 
139 
139 
____   - 

i  canalH  an 
sections. 

134 

1869 

'^ 

1870 

46 

1871 

724 

1872 .». 

110 

1873 

1194 

1874 

1214 

1875 

' 

V^'i 

1876 

12?4 

1877 

1364 

1878 

id  q\ 

2  1.. 
15  '.. 
171.. 
184.. 

il:: 

454-. 

461 
474 

474 1 
481 1 
484 

laner 

1 

484 

1054 
1921 
333i 
350 

157 

1879 

1M4 

1880 

1881 

1882 

1883 

18.84 

18NT 

188(. 

1887 

1KK8 

1889 

364 
400 
4564 
8014 
5164 
5804 
6564 
7661 
929J 
946 

211 
2S7 
25(4 
2864 
•298^ 
34S4 
4091 
«9i 
«4i 
661 

Total 
quarter 
sec- 
tions. 

46 

Total 

«)Uth 

side 

quarter 

sections. 

Hay- 

Year. 

Tt 

1      S 

jmpe..    Fi 

ci 

an 

ran- 

seo. 

VU 

ih. 

i 

Mesa. 

den 
mUL 

1868 

InH^i, 

I86y 

1H70 

1871 

1872 

854 
167 

5 

49 

57 

57 

57 

57 

57 

67 

70 

70 

72  , 

90  , 

90 

95 

98 
105 
113 
117 
117 
1 

8 

8 
12 
12 
12 
12 
22 
22 
22 
24 
24 
27 
28 
28 
28 
29 
31 
31 
31 

IS 

67 

69 

69 

69 

69 

86 

136 

146 

153 

16S 

193 

215 

223 

237 

247 

266 

285 

285 

Is73 

1881 
1901 
1914 
1971 
2221 
293 
3304 
364 
400 
4511 
5011 
5161 
5801 
6564 
7651 
929i 
946 

..!.j 

1^74 

1875 

a  1,100 
1  IQO 

1^76 •.  

1.100 

1877 

7 
24 
24 
24 
24  , 
26 
38 
38 
38 
88 
40 
55 
55 

23 
30 
35 
43 
50 
59 
62 
73 
75 
82 
82 
82 

1.100 

1J<78 

I.IOO 

1879 

1,100 

1H80 

1,100 

IKSI 

1,1W 

1 882 

l.lUO 

1883 '. 

1.1CU 

I8>q 

1.100 

1885 

1. 100 

188H 

1,100 

1S87 

1,100 

1.V8K 

1.100 

1889 

1,100 

a  The  appropriation  by  C.  T.  Hayden  for  the  propulsion  of  his  mill  is  here  measured  in  inches,  the 
inch  used  being  one-fortieth  part  of  1  cubic  foot  of  water  flowing  per  second. 
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THE   GILA   VALLEY. 

[By  Hon.  W.  T.  Webb,  of  Pima.] 

What  is  commonly  known  as  the  "Middle  Gila  Valley ''  is  located 
in  the  central  part  of  Graham  County,  at  an  elevation  of  a}x)ut  3,00() 
feet  above  sea  level.  It  is  something  like  40  miles  long  and  will  aver- 
age probably  10  miles  in  width;  owinff,  however,  to  the  lack  of  a 
requisite  water  suppl}^,  the  area  now  unSer  cultivation  will  not  exceed 
an  average  of  2  miles  in  width  by  40  miles  in  length. 

The  land  is,  generally  speaking,  a  rich  sandy  loam,  some  of  it,  how- 
ever, being  mixed  with  more  or  less  clay,  which,  under  the  almost 
magic  touch  of  the  industrious  husbandman,  becomes  very  productive, 
land  which  has  been  cultivated  for  more  than  twenty  years  vielding 
as  abundantly'  to-day  as  in  the  beginning,  and  that,  too,  without  the 
application  of  any  fertilizer  other  than  the  sediment  of  the  Gila  River, 
which  is  washed  out  upon  the  land  during  high  water,  making  it  as 
rich  and  productive  as  the  lands  built  up  by  the  overflow  of  the 
historic  Nile. 

The  above-named  Gila  River  is  the  chief  source  of  our  water  sup- 
ply. It  is  a  perpetual  stream,  impossible  to  drain  for  the  reason  that 
very  much  of  its  flow  is  under  ground  and,  owing  to  the  long  con- 
tinued irrigation  of  the  adjacent  lands,  a  large  amount  of  water  is 
constantly  seeping  into  the  channel  from  either  side,  and,  as  a  result  of 
these  conditions,  a  few  rods  below  a  tight  dam  will  be  found  a  good 
running  stream,  some  of  the  lower  canals  furnishing  a  larger  and 
much  more  regular  supply  of  water  than  those  heading  higher  up  the 
river. 

There  are  now  probably  28  canals  conveying  water  from  the  Gila 
River  to  the  lands  in  this  valley  and  irrigating  approximately  50,000 
acres,  for  which  they  furnish  an  abundance  of  water  for  ten  months 
in  the  year,  a  shortage  sometimes  occurring  during  parts  of  May, 
June,  and  July.  These  canals  vary  in  size  from  3  to  12  feet  in  width 
and  from  2  to  15  miles  in  length,  and  are  all  owned  and  operated  by 
farmers  to  whose  lands  the  water  is  conveyed. 

The  principal  crops  of  the  Gila  Valley  are  wheat,  barley,  and  alfalfa, 
abo.ut  15,000  acres  oeing  devoted  to  each  of  the  above-named  products. 
Wheat  is  planted  at  any  time  between  October  and  March  and  with 
from  three  to  five  imgations  can  be  harvested  early  in  June,  yielding 
about  35  bushels  to  the  acre,  and  this  finds  a  ready  market  at  from 
$1.25  to  $1.75  per  hundred  pounds.  The  planting  season  for  barley  is 
practically  the  same  as  wheat;  it  will,  however,  mature  ten  days  to 
two  weeks  earlier,  and  therefore  requires  one  irrigation  less  and  makes 
an  average  yield  of  45  bushels  to  the  acre,  selling  readily  at  from  $1 
to  $1.50  per  hundred  pounds. 

Alfalfa  is  cut  four  and  five  times  a  vear,  and  will  probabl}"  average 
six  tons  to  the  acre  each  season,  in  addition  to  furnishing  good  pasture 
for  stock  during  the  winter  months.  It  requires  at  least  one  good 
irrigation  each  time  it  is  cut,  and  on  some  of  the  land  even  more  than 
that.  The  thousands  of  tons  of  alfalfa  grown  in  the  valley  find  a 
ready  market  at  from  $6  to  $10  per  ton  in  the  surrounding  mining 
camps  of  Clifton,  Morenci,  Globe,  Bisbee,  and  others. 

There  was  approximately  5,000  acres  planted  to  corn  last  season, 
much  of  this  being  on  land  from  which  a  crop  of  wheat  or  barley  had 
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already  been  harvested.  Corn  does  well  here,  yielding  from  50  to  i50 
bushels  to  the  acre,  the  small  amount  planted  being  accounted  for  from 
the  fact  that  June  is  the  best  month  in  which  to  plant  corn;  and  it 
being  the  driest  month  in  the  year,  it  is  diflScult  to  secure  sufficient 
water  to  keep  the  other  crops  growing  and  at  the  same  time  water 
any  great  amount  of  corn  land;  but  whenever  water  can  be  secured  a 

g^od  crop  of  corn,  cane,  or  beans  can  be  readily  grown  upon  the  same 
nd  that  has  already  produced  a  crop  of  wheat  or  barley. 

The  two-crop  s^^stem  doas  not  seem  to  injure  the  land,  for  every 
year  during  the  summer  rains  the  river  water  carries  large  quantities 
of  fertilizing  materials  which  seemingly  keep  the  land  continually 
renewed,  and  should  the  ground  show  signs  of  wearing  out  in  con- 
sequence of  contiimal  cropping,  it  can  be  entirely  renewed  in  a  very 
few  years'  time  by  planting  it  to  alfalfa. 

The  fruit-growing  industry  is  just  in  its  infancy,  very  little  having 
yet  been  attempted  in  that  direction.  Enough,  however,  has  been  done 
to  establish  the  fact  that  apples,  peaches,  apricots,  plums,  and  grapes 
of  a  very  fine  quality  can  be  profitably  grown  for  the  market,  there 
now  being  some  few  such  orcnards  and  vineyards  on  a  good  paying 


Experiments  have  been  made  in  sugar-beet  culture  which  have 
resulted  most  satisfactory,  showing  that  the  soil  is  well  adapted  to 
their  growth,  both  as  to  an  abundant  yield  and  richness  in  saccharine 
matter. 

There  are  in  the  Gila  Valley  approximately  100,000  acres  of  unculti- 
vated land  which  would  be  nearly  or  quite  as  productive,  could  it  be 
reclaimed,  as  any  now  being  cultivated;  this,  however,  can  only  be 
accomplished  by  the  conservation  of  the  flood  watei's  which  are  now 
permitted  to  rush  on  unchecked  to  the  ocean  or  by  more  fully  develop- 
ing the  artesian  water  possibilities  of  the  valley,  either  of  which  can 
be  readily  accomplished  through  governmental  aid  or  the  interesting 
of  suflicient  outside  capital. 

While  it  is  quite  generally  believed  that  artesian  water  can  be  secured 
in  any  part  of  the  valley,  if  sufficient  depth  be  reached,  still  the  fact 
remains  that  all  the  wells  so  far  developed  j^re  confined  to  what  is 
locally  known  as  the  artesian  district,  comprising  a  strip  of  country 
probably  averaging  2  miles  wide  and  20  miles  long  and  lying  on  the 
south  side  of  the  valley  near  the  foothills  of  the  Graham  Mountains. 
There  are  now  in  this  district  about  forty  flowing  wells.  Most  of 
them  are  small  and  without  casing,  and  as  nearly  as  can  be  deteimined, 
they  have  an  average  flow  of  about  75  gallons  per  minute;  some  few 
of  the  best,  however,  yielding  more  than  double  that  amount. 

At  the  present  time  there  are  probabl}^  40  families  residing  in  the 
artesian  district,  and,  approximately,  400  acres  of  land  are  being  cul- 
tivated, upon  250  acres  of  which  corn  is  grown,  alfalfa  upon  probably 
70  acres,  sweet  potatoes  upon  50  acres,  and  something  like  25  acres  are 
devoted  to  melon  growing.  The  land  is  productive,  and  there  seems 
to  be  no  injurious  effect  to  vegetation  from  the  use  of  the  well  water. 
The  average  depth  of  the  present  wells  is  about  600  feet,  the  deei>est 
one  being  something  over  1,000  feet.  In  a  few  instances  the  volume 
of  water  has  diminished  since  the  wells  were  sunk;  this,  however,  is 
attributed  to  the  fact  that  such  wells  are  not  cased  and  are  continuallv 
caving  in  more  or  less,  the  few  wells  that  are  cased  the  entire  deptk 
never  having  failed  in  the  least. 
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There  are  several  machines  at  work  sinking  other  wells  as  rapidly 
as  the  limited  means  of  the  settlers  will  permit,  and  while  the  develop- 
ment of  this  district  has  not  been  quite  as  rapid  as  we  hoped  and 
expected  when  the  fact  was  first  established  that  artesian  water  could 
be  secui'ed,  still  its  growth  has  been  steady,  and  on  the  whole,  quite 
satisfactory.  Everything  grown  in  the  vallev  finds  a  ready  market  in 
the  surrounding  mining  camps  with  which  the  Gila  Valley  Globe  and 
Northern  Railroad  puts  us  in  close  touch. 

The  principal  towns  are  Solomonville,  the  county  seat;  Safford, 
Thatcher,  Central,  Pima,  Eden,  and  Fort  Thomas,  all  of  which  are 
thriving,  prosperous  farming  towns.  The  business  blocks,  residences, 
and  farm  houses  are,  genemll}^  speaking,  commodious,  substantial 
buildings  constructed  of  well-burned  brick. 

IRRIGATION   IN  THE   GILA   VALLEY. 

[By  Hon.  Andrew  Kimball.] 

The  Gila  Valley  comprises  the  irrigated  section  of  Graham  County. 
There  are  ranches  and  farms,  districts,  villages,-  towns,  and  cities  fol- 
lowing down  the  fertile  valley  from  the  line  separating  Arizona  and 
New  Mexico  until  we  pass  by" the  San  Carlos  Reservation.  That  por- 
tion of  the  country  to  which  we  shall  refer  is  the  section  most  thickly 
populated.  With  the  district  above  Duncan,  60  miles  from  Thatcher, 
where  the  waters  of  the  Gila  proper  are  taken  upon  the  farms  and 
ranches,  and  the  lower  district  extending  about  40  miles  below 
Thatcher,  a  distance  of  fully  100  miles  is  covered;  but  that  portion 
most  settled  extends  from  San  Jose  above  Solomonville  to  Fort 
Thomas,  a  distance  of  40  miles,  and  in  this  distance  the  valley  will 
average  a  width  of  10  miles. 

The  settlements  and  cultivated  lands  only  skirt  the  river  bank,  so 
far  as  the  land  being  under  cultivation  is  concerned,  there  not  being 
over  one-third  of  the  available  land  now  under  cultivation,  nor  can  it 
be  irrigated  without  water  storage  and  government  aid  in  construct- 
ing the  main  land  canal. 

Fully  4,000  people,  embracing  Mormons,  Jews,  and  Gentiles,  live 
happily  together,  forming  a  series  of  progressive  and  thriving  settle- 
ments all  the  way  from  newly  formed  school  districts  to  a  city  of 
1,000  inhabitants. 

Our  irrigating  system  is  peculiar  to  itself  and  our  people.  There 
are  no  monopolies  or  corpomtions,  but  the  landowners  own  and  util- 
ize the  water.  Like  the  oranches  of  a  tree  as  they  shoot  out  reach- 
ing heavenward,  these  canals  leave  the  river  and  divert  the  valuable 
fluid  upon  the  thirsty  desert.  These  canals  vary  from  an  individual 
farm  ditch  to  canals  carrying  3,000  miner's  inches  of  water. 

It  was  as  far  back  as  the  seventies  when  a  little  band  of  Mexican 
colonists  took  out  a  ditch,  which  has  since  grown  to  be  the  main  canal, 
claiming  the  priority  and  registered  right  of  1,000  miner's  inches. 
At  the  head  it  handles  fullv  3,000  inches  and  tapers  at  its  terminus — 
a  distance  of  about  14  miles — to  about  500  inches.  The  San  Jose 
canal  stands  next  to  the  Montezuma  in  priority,  and  has  a  recorded 
right  of  1,500  inches.  It  takes  its  water  from  the  river  near  the  head 
of  the  valley  above  the  Montezuma,  and  extends  to  a  district  between 
Solomonville  and  Safford.  It  was  constructed  by  Mexican  colonists 
in  1872.     There  is  the  Little  San  Jose  also,  but  this  is  a  small  ditch. 

Digitized  by^OOQlC 


L 


72  REPORT   OF   THE    GOVERNOR   OF    ARIZONA. 

The  Central  canal,  now  a  strong  contestant  for  prioritj',  or  against 
the  two  canals  having  a  recorded  right,  is  one  of  our  oldest  canals. 
It  was  begun  by  Messrs.  Tuttle,  Baile},  Gallespie,  and  Posogo  way 
bac»k  in  the  early  settlement  of  the  valle}'  by  American  colonists. 
The  headwaters  are  opposite  Safford  and  the  canal  ends  at  Pima,  a 
distance  of  10  miles.  Tne  capacity'  of  this  canal  is  fully  1,000  inches, 
but  it  runs  full  only  in  time  of  floods. 

Union,  or  Mill  ditch,  was  begun  as  early  as  1878.  A  gristmill  was 
constructed  by  Mr.  L.  M.  Jacobs,  the  Tucson  banker,  and  a  mill  race 
to  carry  water  to  and  from  the  mill  was  the  beginning  of  this  canal. 
President  C.  Layton,  of  the  ^' Mormon"  colonists,  bought  the  mill  and 
canal,  and  b}^  a  cooperative  effort  upon  the  part  of  his  fellow  towns- 
men the  canal  was  enlarged  and  the  main  line  canal  was  constructed 
on  to  Thatcher  as  far  back  as  1885-86.  This  canal  when  filled  with 
the  flood  waters  carries  fully  3,000  inches,  and  since  it  has  been 
extended  on  to  Pima  covers  a  distance  of  14  miles. 

Remaining  on  the  south  side  are  still  others,  but  we  will  mention 
only  by  name  the  Smithville,  ''Sunflower,"  at  Safford;  Nevada  and 
Dodge,  near  Matthewsville;  Shilo,  near  that  settlement  above  Fort 
Thomas;  Low  Vogal  and  Fort  Thomas,  near  the  old  fort;  and 
*'  Emery,"  below  which  carries  water  to  a  little  Mormon  settlement. 

These  canals  vary  in  capacity  from  an  irrigation  stream  to  from  500 
to  700  inches,  all  depending  upon  the  supply  or  water.  Some,  however, 
get  seepage  water,  and  so  long  as  water  is  used  in  the  upper  country 
they  have  a  supply  for  their  lands. 

The  Smithville  was  constructed  by  the  first  Mormon  colonists  that 
came  to  the  Gila  Valley.  Mr.  William  Gallespie  began  construction 
as  earl}^  as  1878,  selling  out  to  the  Mormons.  The3'  constructed  the 
canal  in  1880-81,  while  they  3^et  camped  in  their  wagans,  a  small  colony 
laboring  under  many  privations  and  hardships  during  its  construction. 
Its  headwaters  are  opposite  Thatcher,  the  canal  terminating  near  Pima, 
a  distance  of  8  miles,  and  carries,  when  permitted  to,  1,000  inche8  of 
water.  On  the  north  side,  beginning  at  the  narrows  of  the  valley  and 
extending  to  Eden,  a  distance  of  30  miles,  we  have  the  Brown's  aitch, 
Sanches'  settlement,  Michelana,  Lee,  Graham,  Oregon,  Bryce,  Curtis, 
Kempton,  and  Saline.  The  Graham,  Oregon,  and  Bryce  are  prominent, 
averaging  in  size  and  length  with  the  meaium-sized  canals  on  the  south, 
and  makmg  in  all  24  canals  and  ditches — 13  on  the  south  and  10  on  the 
north. 

The  Gila  River  is  peculiarly  a  stream  of  its  own  kind.  Nature  has 
protected  its  valuable  fluid  from  evaporation  by  allowing  the  water  to 
run  under  ground  for  a  considerable  distance.  Those  unacouainted, 
while  traveling  alon^  its  banks  above  the  settlements,  could  not  be 
made  to  believe  that  it  maintained  4,000  people,  for  in  man}'  places  we 
cross  dry  shod.  No  one  canal,  however  well  constructed  ma}'  be  its 
dam,  or  sacred  its  priority,  can  keep  other  canals  from  having  some 
water.  Immediately  below  one  another,  as  the  water  seeps  bacK  in  the 
river  the  next  dam  catches  a  portion  of  the  water  and  thus  all  get  some. 
Were  it  not  so,  and  should  the  courts  sustain  the  priority  claim  of  the 
first-named  two  canals,  and  these  carriers  take  fully  all  they  claim,  the 
valley  would  be  reduced  to  two  or  three  settlements  and  correspondingly 
as  manv  farms. 
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Kind  thanks  to  our  Divine  Ruler,  rain  falls  upon  the  just  and  the 
unjust,  but  at  times  it  looks  as  though  our  beautiful  fields  and  orchards 
would  be  reduced  to  a  desert  Rains  come  in  July  and  August,  replen- 
ishingour  streams  and  making  happy  the  settlers.  During  this  season 
the  Gila  becomes  a  torrent,  man}'  times  carrying  before  its  raging 
waters  the  many  dams  and  head  gates,  and  when  the  settlers  could 
have  water  their  means  of  handling  it  are  washed  awav  and  their  farms 
left  dry.  ^    . 

What  we  need  is  water  storage.  The  strong  hand  of  our  Govern- 
ment should  come  to  our  aid,  and,  through  the  Hansbrough-Newlands 
law,  provide  storage  and  construct  the  main  line  canal.  We  hope  to 
see  the  day  in  the  near  future  when  by  the  aid  of  the  reclamation  fund 
Tncle  Sam  will  complete  this  canal  and  store  away  in  the  high  lands 
the  water  now  permitted  like  golden  dollars  to  roll  by  our  doors  unused. 

THE   MIDDLE   Gil  A   AND  CASA   GRANDE   VALLEYS. 

[By  Mr.  Charles  D.  Reppy.  of  Florence.] 

On  account  of  a  distressing  lack  of  water  there  has  been  no  progress 
in  agriculture  in  the  middle  Gila  Valley.  Under  the  Casa  Grande 
Valley  Canal,  which  is  the  onl^^  one  in  this  portion  of  the  valley,  there 
are  25,000  acres  of  land  claiming  water  rights.  According  to  the 
books  of  the  company  there  are  this  year  but  4,813  acres  being  served 
with  water,  this  being  the  smallest  amount  by  several  hundred  acres 
ever  cultivated  since  the  canal  was  built. 

This  condition  has  been  brought  about  by  an  almost  entire  failure 
of  the  water  supply  at  the  proper  season  and  a  consequent  failure  of 
crops.  For  seventeen  weeks  last  summer  there  was  not  a  drop  of 
water  in  our  canal,  and  this  year  it  has  been  nearly  as  bad.  The  result 
has  been  that  many  of  our  best  farmers  have  left  the  country,  leaving 
their  lands  to  revert  to  the  desert.  The  construction  of  the  San  Carlos 
dam  would  be  the  means  of  supplying  an  abundance  of  water  to  this 
valley,  and  thus  save  the  losses  which  are  now  being  suffered  by  the 
farmers  hereabouts. 

EXTENT  OF  THE  GILA  VALLEY. 

The  Gila  Valley  extends  from  the  Gila  Canyon,  near  the  junction  of 
the  San  Pedro  River,  westerly  to  the  east  bank  of  the  Colorado,  a  dis- 
tance of  slightly  exceeding  250  miles.  That  portion  of  it  situated  in 
the  county  of  Yuma,  known  as  the  Lower  Gila  Valley,  is  about  100 
miles  long  and  from  2  to  10  miles  wide,  all  of  which  is  susceptible  of 
profitable  cultivation.  The  river  from  which  it  takes  its  name  cuts 
the  valley  in  two.  Its  watershed  extends  some  30  miles  north  and 
upward  of  50  miles  south  of  its  channel,  the  land  from  either  extreme 
inclining  more  or  less  rapidly  toward  the  stream.  The  Gila  traverses 
a  marvelouslv  fertile  country,  very  great  in  extent,  and  splendidly 
adapted  to  the  cultivation  of  nearly  all  the  products  of  the  temperate 
and  semitropical  zones,  besides  many  of  the  fruits  common  m  the 
Tropics.  Nor  is  it  longer  a  matter  of  idle  speculation,  for  flourishing 
ranches  in  many  portions  of  the  valley,  di*awing  water  from  several 
important  canals,  amply  demonstrate  the  magniticent  results  that  will 
ensue  should  the  water  supply  be  rendered  permanent,  equable,  and 
adequate  through  appropriate  storage  systems. 
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The  following,  taken  from  that  excellent  work,  "The  Handbook 
of  Arizona,"  by  R.  J.  Hinton,  alluding  to  the  valley  in  ques>tion,  is 
interesting  and  accurate: 

This  consists  of  a  broad  expanse  of  tillable  valley  land,  sometimes  overflowed  by 
the  river,  which  is  at  times  ** mighty  uncertain,**  and  a  steep  range  of  volcanic  hills, 
coming  close  to  the  highways  for  a  dozen  miles  or  so — hot,  heavy,  sandy.  It  is 
hardly  fair  to  say  sandy,  as  it  is  reallv  a  friable  alluvial  soil  of  grayish  hue  and  loose 
texture.  Several  ranches  are  passed,  showing  that  the  Gila  bottom  is  cultivatetL 
With  irrigation  every  square  mile  of  the  Gila  Valley  is  capable  of  producing  prolific 
crops  of  grains  and  semitropical  fruits,  as  well  as  cotton  and  sugar  in  abundance. 
The  river  is  able  to  furnish  all  the  water  needed,  and  a  good  deal  more.  It  would 
take  no  very  great  skill  in  engineering,  and  not  a  very  large  sum  of  money  either,  to 
constnict  reservoirs  or  lakes  in  which  to  receive  and  store  the  overflow.  There  are 
natural  basins  or  dry  lakes  into  which  by  simple  means  the  water  could  be  conve\'ai. 

The  lands  situated  in  and  about  the  Gila  Valley  may  conveniently 
be  classified  as  follows:  (1)  The  bottom  or  overflow  lands;  (2)  slightly 
higher  valleys,  lands  subject  to  no  overflow;  (3)  mesas  or  sloping 
uplands;  (4)  high,  but  comparatively  level,  plains;  (5)  mountains. 

THE   COLORADO   RIVER  VALLEY. 

[By  Mr.  Walter  T.  Gregory.] 

The  develcmment  of  the  agricultural  resources  of  the  Colorado  River 
valley,  near  Yuma,  may  be  said  to  be  yet  in  its  infancy,  but  sufficient 
has  been  accomplished  to  demonstrate  that  this  favored  section  has  not 
been  inapth'  designated  as  the  valley  of  the  American  Nile,  and  its 
present  growth  is  a  fair  indication  of  future  prosperity  under  favor- 
able conditions. 

For  the  past  few  years  the  valley  has  slowly  but  steadily  been  peo- 
pled with  a  persistent,  sturdy  class  of  home  seekers  bent  on  rei'laiming 
the  rich,  virgin  soil  from  the  mesquite  and  sagebrush,  their  efforts 
resulting  in  prosperous  farms  dotting  the  site  of  the  primal  desert 
growth. 

At  the  present  time  there  are  4,000  acres  of  land  under  cultivation, 
making  an  increase  of  1,000  acres  during  the  past  year.  There  are, 
however,  about  45,000  acres  under  the  various  canal  systems  suscej>- 
tible  of  irrigation,  and  the  cultivated  area  bids  fair  to  largely  increa.se 
during  the  coming  3'ear. 

The  principal  methods  of  irrigation  are  bv  gravity  and  pumping,  the 
following  named  being  the  canal  companies  supplying  water  in  the 
valley:  The  Colorado  River  Pumping  and  Irrigating  Companv,  The 
Yuma  Land  and  Water  Company,  and  the  Irrigation  Lan^  and 
Improvement  Company.  In  addition  to  the  water  systems  mentioned, 
a  new  companv,  the  Coloi'ado  Delta  Canal  Company,  has  purchased 
the  rights  of  tlie  Si>eese  canal,  and  as  soon  as  cei'tain  agreements  with 
the  landowners  under  the  proposed  canal  are  completed  will  extend 
and  enlarge  the  waterway. 

The  new  canal  will  have  its  main  head  at  Cocopah  Point,  about  25 
miles  above  Yuma  on  the  Colorado  River.  This  8^^stem  will  take  in 
the  mesa  lands  and  will,  when  completed,  greatly  increase  the  irrigable 
land. 

The  Yuma  Water  and  Light  ("ompany  has  in  successful  operation  a 
pumping  plant,  which  supplies  water  for  the  companv's  fruit  ranch  on 
the  mesa  near  Yuma.  While  the  area  cultivated  by  tBe  pumping  plant 
consists  of  only  80  acres,  the  company  has  had  great  success  in  raising 
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earlv  citrus  fruits.  The  company  this  year  netted  very  handsome 
profits  from  the  sale  of  oranges,  lemons,  apricots,  grape  fruit,  and 
vegetables,  supplying  the  markets  of  Arizona  and  California  from  two 
to  four  weeks  earlier  than  the  southern  California  fruit  belt. 

The  soil  of  the  mesa  lands  is  especially  adapted  to  raising  citrus 
fruits,  the  valley  soil  being  best  adapted  for  deciduous  f iiiits. 

The  valley  soil  is  a  sandy-loam  deposit  and  has  a  uniform  depth  of  7 
feet.  Water  can  be  obtained  at  almost  any  point  in  the  lowlands  at  a 
depth  of  12  feet. 

The  products  of  the  valley  are  dates,  almonds,  walnuts,  strawberries, 
raspberries,  blackberries,  gooseberries,  grapes  (all  varieties),  pears, 
peaches,  apricots,  figs,  omnges,  lemons,  and  pomegranates.  Of  cereals 
and  grasses  may  be  mentioned  sugar  and  KaflSr  corn,  barley,  clover, 
maize,  sorghum,  timothy,  blue  grass,  and  alfalfa.  From  six  to  seven 
cuttings  of  alfalfa  can  be  obtained  during  a  favorable  year,  averaging 
a  fraction  over  1  ton  per  acre  each  cutting. 

It  has  been  demonstrated  that  all  fruits  indigenous  to  the  tropical 
or  semitropical  regions  can  be  grown  in  this  valley.  Experiments 
have  been  successfully  made  with  cotton,  but  owing  to  the  cost  of 
labor  has  not  passed  beyond  the  experimental  stage.  In  the  lowlands 
the  sugar  beet  has  been  tested  and  found  to  contain  a  high  percentage 
of  saccnarine  matter.  The  raising  of  the  sugar  beet  will  no  doubt  be 
one  of  the  future  industries  of  the  valle}'. 

The  population  of  the  valley,  exclusive  of  Yuma,  is  about  1,200  and 
is  steadily  increasing.  As  an  evidence  of  the  growth  of  the  popula- 
tion it  may  be  mentioned  that  there  are  now  six  schools  in  the  valley, 
whereas  there  was  but  one  three  years  ago. 

One  of  the  principal  drawbacks  to  the  rapid  settlement  and  devel- 
opment of  the  valley,  and  a  potent  one,  is  tnat  in  the  spring  months 
during  high  water  in  the  Colorado  River  much  of  the  land  of  the  val- 
ley is  subject  to  overflow,  thereby  rendering  otherwise  very  valuable 
land  practically  useless  for  cultivation.  This  condition  of  affairs  can 
not  be  materially  bettered  until  the  Government  comes  to  the  assist- 
ance of  the  settlers  by  building  a  levee  to  the  Mexican  line. 

The  cost  of  maintaining  all  systems  of  irrigation  is  also  a  matter  of 
concern  to  the  settlers,  and  to  the  end  that  their  burden  may  be  light- 
ened in  this  respect,  a  movement  is  now  under  way  to  organize  with 
the  view  of  soliciting  (government  assistance. 

VALLEY  OF  THE   LITTLE   COLORADO. 

[By  Capt.  John  T.  Hogue.l 

Owing  to  climatic  and  other  conditions,  such  as  visitations  of  grass- 
hoppers and  chinch  bugs,  agriculture  in  Apache  County  has  almost  been 
a  lailure  for  the  last  ten  years. 

In  and  around  St.  Johns  the  farmers  have  always  had,  in  addition  to 
the  scourges  named  above,  to  contend  against  the  numerous  mineral 
springs  which  are  scattered  along  the  banks  of  the  Little  Colorado  River 
for  15  miles  above  St.  Johns.  These  mineral  springs  are  in  many 
respects  remarkable,  and  the  volume  of  water  discharged  from  them 
is  so  ^eat  and  the  water  is  so  strongl}^  impregnated  with  mineral  that 
the  Little  Colorado  River  partakes  of  the  nature  of  these  springs  most 
all  the  year  round.  It  is  only  during  the  rainy  season  and  when  the 
snow  melts  in  the  mountains  in  the  spring  ana  we  have  fresh-water 
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floods,  that  there  is  any  perceptible  change  in  the  character  of  the 
water  that  reaches  St.  Johns  for  irrigation  purposes.  During  the 
past  six  to  ten  years  the  snowfall  in  the  mountains  in  the  winter  and 
the  rainfall  in  tlie  summer  has  been  so  light  that  they  were  insufficient 
to  counteract  the  evil  efltect  of  the  water  from  these  springs  upon 
cereal  vegetation. 

To  give  you  an  idea  of  the  capacity  or  extent  of  these  springs  the 
smaller  of  them  are  about  10  feet  in  diameter  at  the  surface  and  50  to 
60  feet  deep.  The  larger  springs  are  more  than  20  feet  in  diameter 
at  the  surface  and  have  never  been  fathomed.  Stockmen  living  in  the 
vicinity  of  these  springs  have  tied  two  and  three  60-foot  lariat  ropes 
together  and  sounded  them  150  to  180  feet  without  iSnding  bottom. 
The  flow  from  the  springs  is  the  same  all  the  year  round  and  tne  largest 
would  fill  a  good-sized  mill  race. 

There  are  about  a  dozen  of  these  springs  emptying  into  the  Little 
Colorado  River  within  15  miles  above  St.  Johns,  and  they  are  so 
strongl}'  impregnated  with  mineral  that  it  renders  the  land  useless  for 
raising  any  of  the  cereals.  Alfalfa  has  withstood  the  baneful  effects 
of  this  mineml  water  for  twenty  years,  but  the  farmers  say  that  the 
water  is  beginning  to  tell  upon  their  alfalfa,  killing  it  out  in  places 
and  greatly  reducing  the  crop  in  tonnage  as  compared  with  former 
years  when  heavy  sntiwfall  prevailed  in  the  mountains  in  the  winter 
and  a  good  rainy  season  set  in  in  the  summer. 

In  and  around  Springerville,  situated  about  30  miles  south  of  St. 
Johns  at  the  foot  or  the  White  mountains,  is  the  garden  spot  of  Apache 
County.  They  have  no  mineml  springs  to  contend  with,  all  their 
water  being  pure  mountain  and  rain  water,  but  owing  to  adverse 
climatic  conditions  agriculture  in  this  section  has  been  almost  a  total 
failure  for  the  past  ten  years.  In  former  years  when  we  had  good 
seasons  there  would  be  about  5,000  acres  of  land  under  cultivation  in 
and  around  Springerville,  producing  the  finest  crops  of  wheat,  barley, 
and  oats,  the  farmers  having  a  large  surplus  to  sell.  This  year  there 
are  not  1,500  acres  planted  in  the  whole  section. 

For  the  last  ten  yeai's  1  think  that  I  can  venture  the  assertion  that 
the  largest  number  of  farmers,  not  only  in  and  around  Springerville, 
but  in  the  whole  county  of  Apache,  have  not  harvested  on  an  average 
a  return  of  the  cereal  planted. 

The  acreage  of  farmmg  land  in  Apache  County  is  about  6,500'acres. 
This  year,  owing  to  the  adverse  conditions  heretofore  existing,  there 
is  not  to  exceed  3,000  acres  planted  in  the  whole  county.  This,  so 
far,  is  the  most  promising  season  we  have  had  for  years,  but  the  farmer 
was  afraid  to  plant. 

The  crops  produced  are  wheat,  barley,  oats,  corn,  and  alfalfia,  the 
only  reliable  crop  for  the  last  ten  years  being  alfalfa;  the  most  preca- 
rious and  uncertain  crop  being  corn  on  account  of  the  early  frosts  in 
the  fall. 

The  water  supply,  if  we  are  ever  so  fortunate  to  get  our  reservoirs 
filled,  is  five  times  in  excess  of  our  necessities.  There  are  six  reser- 
voirs in  the  White  Mountains  above  Springerville,  four  of  which  are 
natural,  the  water  being  run  into  natural  basins  from  the  river;  the 
other  two  are  made  by  damming  the  river.  The  irrigation  capwicity 
of  the  six  reservoirs  is  6,000  acres. 

There  are  three  reservoirs  between  Springerville  and  St.  Johns,  two 
of  them  natural,  with  a  capacity-  of  1,500  acres,  and  one  artificial  made 
by  damming  the  river,  with  a  capacity  of  17,000  aci-es.,    ^^^.^ 
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There  are  two  reservoirs  below  St.  Johns,  one  natuml,  with  an  irri- 
gation capacity  of  1,000  acres,  and  one  artificial  with  an  irrigation 
capacity  of  8,000  acres. 

The  total  capacity  of  Apache  County  reservoirs  is  33,500  acres;  yet, 
owing  to  unfavorable  conditions  prevalent  for  the  last  ten  years,  90 
per  cent  of  the  farmers  of  this  county  have  had  to  buy  their  flour  and 
seed  grain  every  year.  In  view  of  these  conditions  we  do  not  make 
anj^  great  pretentions  as  an  agricultui'al  section,  but  in  cattle  and  sheep 
raising  Apache  County  is  strictly  first-class. 

SANTA   CRUZ  VALLEY. 

[By  Mr.  E.  L.  Wetmore,  of  Tucson.] 

The  Santa  Cruz  Valley  is  one  of  the  most  extensive  valleys  in  Ari- 
zona, and  agriculture  is  carried  on  to  considerable  extent.  The  water- 
shed is  composed  of  mesa  and  mountains,  the  latter  rising  to  a  height 
of  7,000  feet.  The  river  supplies  water  for  irrigation  purposes 
throughout  the  year,  but  during  the  dry  seasons  the  supply  is  of 
course  very  small  and  inadequate.  There  is,  however,  a  subcurrent 
of  water  capable  of  supplying  sufficient  flows  for  irrigation  purposes 
if  carried  on  on  a  small  scale. 

William  Jenkins,  a  rancher  in  the  valley  near  Tucson,  irrigates  50 
acres  of  alfalfa  by  means  of  a  well  from  which  the  water  is  pumped 
by  an  8-inch  centrifugal  pump.  A  22-H.  P.  engine  and  a  30-H.  P. 
boiler  are  used.  The  water  is  encountered  at  depths  ranging  from  22 
to  38  feet.  The  city  of  Tucson  secures  its  water  supply  by  means  of 
wells  in  the  valley.  There  are  also  two  gravity  pipe  lines  of  1,100 
and  1,300  feet  in  length  which  take  water  from  the  Santa  Cruz  river 
5  miles  south  of  the  city  of  Tucson.  Prior  to  1890  the  city  secured 
its  entire  supply  of  water  by  means  of  these  gravity  pipe  lines.  They 
were  constructed  of  wood  and  are  still  in  use. 

There  are  decided  indications  of  underground  rivers  in  Pima  county 
that  have  been  filled  in  by  extensive  freshets  and  volcanic  action  in 
the  past. 

The  great  sloping  mesa  on  the  eastern  side  of  the  Santa  Cruz  Valley 
rapidly  rises  as  it  reached  the  Santa  Rita  Mountains.  The  underflow 
of  water  which  lies  in  a  strata  of  gravel,  sand,  and  water- washed 
bowlders  commences  at  a  depth  of  less  than  30  feet  and  gradually 
deepens  as  the  higher  lands  reaching  toward  the  Santa  Rita  Mountains 
are  encountered.  The  flow  of  the  well  water  is  noticeable  from  the 
southeast  toward  the  northwest. 

The  annual  rainfall  at  Tucson  is  12  inches,  at  Pantano  about  15 
inches,  and  in  the  southern  portion  of  the  county  about  16  inches. 
Twenty  to  30  inches  fall  in  the  pine  belts  of  the  mountains.  These 
waters  are  drained  by  the  Santa  Cruz  River  and  its  tributary,  the  Ril- 
lito  River,  and  are  carried  to  the  Gila  River.  Vast  quantities  of  water 
pass  from  this  watershed  to  the  valley  of  the  Santa  Cruz.  The  river 
sinks  in  places,  and  volumes  of  water  are  supposed  to  run  underground. 
This  unaerflow  is  tapped  by  a  number  of  wells  in  the  valley  near  Tm^- 
son.  The  water  is  of  good  quality  and  devoid  of  the  alkali  contained 
in  the  surface  strata. 

The  Rillito  River  and  watershed  have  a  more  decided  grade,  and  the 
surface  waters  are  more  noticeable  than  those  of  the  Sante.  Cruz  basin. 

There  are  two  rainy  seasons  in  this  district.  Continuous  crops  are 
produced  each  month  of  the  year.     As  much  as  5i  tons  of  barley  and 
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alfalfa  hay  has  been  cut  from  first  and  second  cuttings.  Five  cuttings 
of  alfalfa  hay  produce  7i  tons  for  the  season.  There  are  1U,(KK)  acres 
of  land  under  cultivation  in  the  Santa  Cruz  Valley,  agriculture  being 
carried  on  exclusively  by  means  of  irrigation.  There  are  in  Pima 
Count}"  451,871  acres  of  land  appropriated. 

By  means  of  water  storage  at  least  75  per  cent  of  the  valley  of  the 
Santa  Cruz,  from  Nogales  on  the  international  boundary  line  to  Saca- 
ton  on  the  Gila  River,  could  be  reclaimed.  The  waters  coming  down 
from  the  mountains  could  be  stored  by  means  of  a  series  of  dams  on 
the  mesa. 

IRRIGATION   SYSTEMS  OF  NAVAJO   COUNTY. 
[By  Hon.  F.  M.  Zuck.l 

Navajo  County  is  situated  in  the  northeastern  part  of  the  Territory', 
in  about  the  center  of  the  Great  Colorado  plateau,  a  high,  rolling, 
plains  country  intersected  by  numerous  valleys,  which  furnish  drain- 
age for  the  county.  This  county  is  equal  in  area  to  some  of  the  larger 
States  of  the  Union. 

Its  average  altitude  above  sea  level  is  about  5,000  feet,  where  an 
invigorating  atmosphere  of  medium  temperature,  without  the  exti'emes 
of  heat  or  cold,  forever  prevails.  Its  valleys  are  extensive,  and  fertile 
beyond  conception  when  touched  by  the  magic  wand  of  water,  which 
never  fails  to  develop  the  highest  state  of  production.  The  Little 
Colorado  River,  with  its  source  125  miles  to  the  southeast,  in  the 
Mogollon  Mountain  range,  flows  from  east  to  west  through  the  county 
near  its  center  and  is  replenished  by  numerous  streams,  the  principal 
ones  in  the  county  being  Silver  Creek  and  the  Show  Low.  The  many 
irrigated  districts  along  their  banks  in  this  and  adjoining  counties 
attest  to  the  wonderful  productiveness  of  its  soil  wherever  water  has 
been  systematically  applied,  changing  the  desert  into  many  self- 
supuorting  happy  homes. 

Entering  the  county  from  the  west  via  the  Santa  Fe  Railway,  within 
3  miles  of  the  western  boundary,  is  the  thriving  railroad  town  of 
Winslow,  where  an  irrigation  system  has  been  constructed  in  recent 
years  whereby  520  acres  have  been  redeemed  to  agriculture,  producing 
tons  of  forage  and  cereals,  the  accomplishment  of  which  a  few  \-ears 
ago  was  considered  incredible. 

All  this  was  accomplished  by  the  indomitable  energ}"  of  one  man, 
who  enlisted  a  few  of  nis  neighbors  and  almost  alone  started  the  work 
of  erecting  a  dam  on  Clear  Creek,  9  miles  from  the  land  he  wished  to 
supply.  Manv  believed  it  to  be  a  waste  of  time,  money,  and  energy, 
but  so  successTul  has  been  the  venture  that  others  have  become  inter- 
ested, and  they  have  constructed  a  reservoir  on  the  Chevelon,  and 
built  a  canal  iS  miles  long  which,  combined  with  the  former,  has 
increased  the  water  supply  to  such  an  extent  that  the  near  future  will 
see  the  Winslow  system  one  of  the  largest  in  northern  Arizona. 

St.  Joseph,  20  nailes  east  of  Winslow,  was  one  of  the  first  settled  and 
irrigated  districts  of  the  county.  One  mile  south  of  the  present  loca- 
tion is  the  old  ''Fort,"  so-called,  because  the  houses  built  of  stone 
formed  a  square  opening  out  on  to  a  plaza,  the  fourth  being  on  a  lake 
of  water.  B}^  this  means  the  early  settlers  had  protection  from  the 
prowling,  murderous  Apaches  and  Navajos,  who  nad  little  sympathy 
with  the  white  invader.  The  St.  Joseph  of  to-day  has  well-snaded 
streets,  handsome  brick  and  fmme  residences,  surrounded  by  gar- 
dens of  flowers  and  vegetables,  and  800  acres  of  alfalfa,  wheat,  and 
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cereals,  while  \ts  acres  of  luscious  melons  would  delight  the  appjetite 
of  an  epicure;  and  it  is  still  expanding.  More  than  100  acres  of  virgin 
soil  have  this  year  been  turned  b}^  the  plowshare,  and  is  now  return- 
ing more  than  its  100  fold  to  the  industrious  husbandman.  The  sys- 
tem consists  of  two  reservoirs,  created  by  the  erection  of  dams  in  the 
Little  Colorado  River,  from  which  17  miles  of  canals  conduct  the 
water  to  the  soil.  There  is  in  contemplation  the  building  of  a  reser- 
voir for  the  catchment  of  the  flood  waters,  which  will  very  largel}^ 
increase  the  present  supply  and  add  500  to  700  acres  to  the  area  now 
under  cultivation. 

The  undercurrent  throughout  the  valley  is  abundant  at  easy  depths 
and  has  been  utilized  by  some  of  the  settlers  in  beautifying  tfieir  resi- 
dence grounds  to  such  extent  as  to  demonstrate  what  a  more  general 
and  extensive  system  would  accomplish.  Being  situated  similarly  to, 
and  in  some  respects  more  favorablv  than,  other  successfully  irrigated 
districts  in  the  county,  is  additional  evidence  of  the  claim  made  that 
abundant  success  would  follow  the  development  of  Holbrookes  latent 
resources. 

Woodruflf,  12  miles  southeast  from  Holbrook,  is  peculiarly  situated 
on  the  Little  Colorado  River  at  a  break  on  the  east  side  of  a  canyon 
which  begins  near  Snowflake,  30  miles  distant,  whereby  an  opening  of 
1,500  acres  of  valley  land  intervenes  to  the  south  and  east  of  Woodruff 
Butte,  a  landmark  of  the  country  that  can  be  seen  for  many  miles  from 
all  directions.     At  the  upper  break  of  this  canyon  a  small  number  of 

[)ioneers  began  the  work  of  erecting  a  dam,  38  feet  high  and  400  feet 
ong,  in  1880,  which  looked  like  a  stupendous  undertaking  for  so  small 
a  number;  but  with  undaunted  courage  and  unflinching  confidence  they 
went  to  work,  realizing  their  hopes  only  to  have  them  blasted  by  the 
angry  torrent  which  swept  away  their  labors  like  straws  before  8 
spring  wind.  This  occurred  4  times  when,  in  1890,  county  and  othei 
outside  assistance  was  given  which  aided  them  to  put  in  a  structure 
that  has  stood  until  this  day  as  a  reward  for  their  persistent  labors, 
resulting  in  a  community  of  33  families  living  in  ease  and  comfort. 
Over  1,000  acres  are  now  producing  the  usual  crops  of  this  locality, 
with  orchards,  gardens,  flowers,  and  neat  comfoitable  homes  every- 
where abounding  as  a  reward  for  the  perseverance  of  their  owners, 
who  have  constructed  the  reservoir  and  9  miles  of  canal  and  laterals 
which  conduct  the  water  to  their  arid  lands. 

A  reservoir  is  now  in  contemplation  and  expected  to  be  built  this 
winter  the  capacity  of  which  will  be  sufficient  to  redeem  the  remain- 
ing 500  acres  and  to  support  many  additional  settlers. 

The  Snowflake  and  Taylor  irrigation  system  is  the  most  extensive 
and  complete  in  the  county,  partly  on  account  of  its  being  so  highl}' 
favored  by  nature  in  area,  and  on  account  of  its  water  supply.  The 
source  of  the  water  supply  is  Silver  Creek  and  Show  Low,  two  streams 
rising  in  the  high  altitudes  of  the  White  Mountains  and  fed  by  its 
thousands  of  springs. 

To  the  Hon.  Jesse  N.  Smith,  more  than  any  one  man,  is  due  the 
wonderful  development  of  the  land  found  under  the  Snowflake  and 
Taylor  system,  to  which  will  soon  be  added  other  sources  of  water 
supply  by  the  erection  of  larger  resei*voirs  that  will  increase  their 
present  3,000  acres  under  cultivation  to  10,000,  and  their  80  families 
to  500;  their  800  acres  and  4,000  tons  of  alfalfa  five  times,  and  all 
other  products  500  to  1,000  per  cent. 
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After  a  most  careful  inquiry  and  conservative  estimate  their  prod- 
ucts from  wheat  this  year  grown  on  1,0(X)  acres  will  return  50.000 
bushels  as  good  in  quality  as  grown  anywhere;  2(K)  acres  of  corn, 
almost  matured  at  this  early  date;  1,000  acres  of  miscellaneous  crops 
of  oats,  barle3%  potatoes,  and  other  root  crops  and  vegetables,  which 
will  abundantly  supply  their  home  necessities.  Aside  from  these  the 
300  acres  of  deciauous  fruits,  of  which  the  apple  is  chief  in  quality 
and  productiveness,  attesting  the  fact  that  that  particular  fruit  has 
found  its  natural  home  in  Navajo  County. 

To  the  foregoing  add  the  thousands  of  shade  trees  lining  their  100- 
foot  avenues;  beautiful,  luxuriant  gardens  of  flowers  and  vegetables 
surrounding  their  many  elegant  residences  and  you  have  a  scene  of 
bountifulness  and  beauty  unexcelled. 

Taylor,  the  younger  settlement,  is  rapidlj^  growing  and  developing^ 
and  in  the  near  future  will  become  another  beauty  spot  of  Arizona,  to 
which  distinction  Snowflake  already  lays  claim. 

Shumway,  3  miles  from  Taylor,  is  also  embraced  in  the  same  system, 
with  14  families  who  are  earnestly  striving  for  a  position  of  promi- 
nence in  the  redemption  of  waste  lands.  rai*ticularly  is  this  true  in 
the  production  of  de^'iduous  fruits,  of  which  none  better  are  grown 
anywhere,  the  valley  being  protected  by  high  rugged  hills,  which 
shelter  it  from  the  storms  of  winter  and  the  frosts  of  spring. 

Show  Low,  situated  on  the  never-failing  mountain  stream  of  that 
name,  was  one  of  the  earliest  settlements  m  the  county,  and  was  long 
known  as  the  Cooley-Huning  sheep  and  cattle  ranch.  This  ranch  has 
lately  been  sold  to  parties  who  are  dividing  it  into  smaller  holdings,  and 
by  cooperation  are  extending  its  irrigation  facilities  by  the  building 
of  an  extensive  reservoir  that  will  result  in  increasing  its  present  6<X) 
acres  of  cultivated  lands  to  more  than  2,0i)0  acres.  Situated  in  a  beau- 
tiful pine  forest  at  an  elevation  of  about  6,000  feet  above  sea  level, 
this  section  will  prove  in  the  coming  years  to  be  one  of  the  most  pro- 
ductive in  the  county. 

Pine  Top,  Woodlawn,  and  Pinedale  are  situated  upon  the  top  of  the 
White  Mountains  in  the  midst  of  the  pines  and  at  the  source  of  the 
waters  that  are  making  such  a  wonderful  change  in  the  localities  of 
Navajo  County  wherever  applied.  Many  sheep  and  wool  growers  are 
settled  in  this  locality.  They  are  making  homes  by  conducting  the 
water  from  the  thousands  of  springs. 

Land  is  cultivated  to  the  extent  of  about  2,000  acres,  with  a  like 
amount  that  is  annually  tilled  as  ''dry"  fanning,  the  snows  of  winter 
and  the  rains  of  summer  affording  sufficient  moisture  to  grow  all  the 
hardy  cereals  and  root  crops,  especially  potatoes  and  cabbage,  which 
can  not  be  excelled.  The  great  need  of  this  section  is  transportation. 
The  best  information  to  be  gained  places  the  area  of  '"dry"  farming 
in  the  mountain  region  in  the  south  end  of  the  county  at  3,300  acres. 

SAN    PEDRO   VALLEY,  NEAR  FAIRBANK. 
[By  Hoh.  Ben.  Heney.] 

The  San  Pedro  Valley  in  Cochise  County,  beginning  at  the  boundary 
line  of  Mexico,  very  near  the  source  of  the  San  Pedro  River,  is  an 
important  factor  in  the  wealth  and  prosperity  of  that  county.  This 
valley,  though  unusually  narrow,  is  extremely  rich  and  fertile  and  has 
two  sources  of  irrigation,  i.  e.,  the  San  Pedro  River  and  artesian  wells. 
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It  created  and  supports  the  towns  of  St.  David  and  San  Marcos,  and 
furnishes  Fairbank,  Tombstone,  Bisbee,  Naco,  and  Douglas  with  a  great 
proportion  of  the  hay.  and  grain  and  vegetables  used.  Fort  Huacnuea 
IS  also  a  heavy  consumer  of  the  products  raised.  The  fertile  lands  will 
average  from  half  a  mile  to  a  mile  in  width,  and  already  there  are  at 
least  5,000  acres  under  cultivation,  with  such  acreage  increasing  greatly 
yearly.  Ditches  from  the  river  are  used  in  irrigating  the  bulk  of  the 
land,  but  artesian  wells  play  an  important  part  especially  from  the 
north  end  of  the  Boquillas  land  grant,  near  St.  David,  to  Benson. 
There  is  no  doubt  that  the  artesian  flow  exists  throughout  the  valley 
as  wells  were  recently  sunk  successfully  beyond  the  south  end  of  the 
Boquillas  grant.  Artesian  water  is  struck  at  an  average  of  400  or  500 
feet,  but  at  that  depth  the  flow  is  not  strong,  usually  1  to  2  inch  pipe 
being  used.  Those  depending  on  artesian  water  construct  earth  reser- 
voirs, the  soil  readily  holding  the  water  almost  as  securely  as  cement 
tanks. 

At  points  along  the  river,  notably  at  and  near  Charleston,  nature 
has  assisted  in  making  fine  reservoir  site^.  Sufficient  water  could  be 
impounded  there  at  a  minimum  expense  to  irrigate  all  the  land  not  now 
under  cultivation  as  far  north  as  Benson,  twenty-odd  miles  away. 
Owing  to  the  fact  that  the  mining  towns  above  mentioned  are  almost 
contiguous  to  this  valley,  every  pound  of  produce  raised  sells  at  the 
highest  market  rates  for  cash.  Most  of  the  acreage  this  year  that  was 
sown  to  grain  and  alfalfa  hay  produced  from  three  and  one-half  to  four 
tons  to  the  acre  the  first  crop.  In  the  wa}^  of  vegetables  almost  every 
variety  is  grown  with  success.  Potatoes  and  beans  are  particularly 
fine  and  choice.  Melons,  both  water  and  musk,  are  raised  in  profu- 
sion, and  they  ai'e  extra  high  grade,  sound  and  delicious  in  flavor. 
Strawberries  are  also  raised  to  a  limited  extent,  and  what  are  marketed 
can  not  be  excelled  in  qualitv.  Very  little  has  been  accomplished  in 
the  way  of  planting  fruit  and  nut  trees,  but  a  start  has  been  made  and 
the  indications  are  that  certain  varieties  will  thrive  exceedingly  well 
and  insure  regular  crops.  The  San  Pedro  Vallejr  in  altitude  is  prob- 
ablv  as  high,  if  not  higher,  than  any  other  valley  m  southern  Arizona, 
and  untimely  frosts  do  not  seem  to  be  as  severe  or  persistent  as  in  those 
of  a  lower  range.  The  bed  of  the  river  being  ordinarily  deep  in  com- 
parison with  the  width,  the  water  therein  seldom  causes  any  serious 
damage  by  leaping  its  bounds.  Disastrous  overflows  are  unknown 
and  never  calculated  upon  by  the  farmers. 

THE   BUCKEYE   COUNTRY. 

[By  Hon.  C.  T.  Hirst.] 

The  Buckeye  country  is  located  about  25  to  50  miles  southwest  of 
Phoenix,  along  the  north  side  of  the  Gila  River,  and  is  irrigated  by  the 
Buckeye  Cand,  which  is  taken  out  of  the  Gila  River  about  a  mile 
below  the  mouth  of  the  Agua  Fria,  and  about  6  or  7  miles  below  the 
mouth  of  the  Salt  River,  thus  getting  the  underflow  from  all  these 
rivers. 

The  dam  is  made  of  rock  blasted  from  a  granite  mountain  nearby 
and  hauled  to  the  dam  on  cars.  This  dam  has  been  greatly  improved 
by  the  present  owners  of  the  canal  by  the  expenditure  of  a  large  sum 
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of  money  in  strengthening  and  widening  the  dam,  so  it  is  really  a  riffle 
in  the  river  in  the  time  of  high  water.  During  the  past  winter  there 
was  an  8-foot  rise  in  the  river,  which  caused  practically  no  damage. 

The  canal  is  about  22i  miles  long,  and  will  carry  about  8,000  miner's 
inches  below  the  wash  gates. 

The  amount  of  water  at  the  low  season  of  the  year  seldom,  if  ever, 
gets  below  4,000  inches  at  the  dam.  This  condition  only  exists  about 
two  to  two  and  one-half  months,  until  the  water  in  the  Grila  and  Agua 
Fria  rivers  rises,  and  then  there  is  an  absolute  abundance  of  water 
for  all  users. 

There  are  17,000  acres  of  land  under  this  canal,  but  only  about  11,000 
to  12,0<M)  acres  are  actually  under  cultivation.  The  soil  varies  in  differ- 
ent parts  of  the  vallev,  and  is  very  correctly  described  by  the  soil  map 
issued  by  the  Unitecl  States  Government.  Alfalfa  is  the  main  crop 
raised,  and  as  there  is  an  abundant  supply  of  water  at  all  times  this 
crop  grows  to  perfection.  Most  ranchers  cut  the  first  crop,  and  some 
the  second,  ana  pasture  the  remainder  of  the  year. 

Last  year  one  40-acre  field  yielded  as  follows: 

117  head  cattle,  Januarys,  1903,  to  March  8,  1903,  at  $1 $234 

First  crop  of  hay  cut  in  May,  111  tons,  in  stack,  at  $5 555 

172  cattle  for  ten  days,  fifty-seven  months,  at  |1 57 

Second  crop  of  hay,  85  tons,  at  $5 425 

120  head  cattle  for  five  months,  six  hundred  months,  at$l 600 

Gross  income  on  40  acres  Jan.  1  to  Nov.  1 1,871 

The  expenses  were  as  follows: 

20  inches  of  water,  at  $3 $60 

Taxes  (approximate) 20 

Labor 100 

Staking  196  tons  of  hay,  at  $1.50 294 

Total  expense 474 

Net  income  for  ten  months •. 1, 397 

There  are  under  the  Buckeye  at  the  present  time  something  over 
12,000  head  of  cattle,  and  there  is  an  abundant  supply  of  feed  to  carry 
them  until  they  are  fat.  There  is  a  skimming  station  which  takes  the 
milk  from  about  500  cows,  and  furnishes  500  pounds  of  butter  fat  per 
day. 

The  valley  has  an  excellently  equipped  telephone  system  which 
reaches  nearly  every  ranch  under  the  canal.  There  is  also  a  stamp 
mill  located  at  the  town  of  Buckeye  which  handles  ore  from  the  mines 
in  the  southern  part  of  the  White  Tank  Mountains,  where  there  are 
some  splendid  prospects. 

There  are  four  scnool  houses  located  in  the  valley;  one  church  has 
been  built,  and  one  is  in  course  of  construction,  and  church  services 
are  held  in  two  of  the  school  houses.  The  greatest  need  in  this  sec- 
tion is  railroad  facilities. 

The  improvement  in  this  particular  section  of  Arizona  has  b^n 
very  rapid  during  the  past  three  years,  and  it  is  at  present  one  of  the 
richest  and  most  fertile  sections  in  the  West. 
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THE  ARLINGTON   VALLEY. 

[By  Mr.  S.  E.  Chapin.] 

The  Arlington  Valley  lies  about  50  miles  west  of  Phoenix,  on  the  north 
side  of  the  Gila  River.  It  embraces  about  5,(KK)  acres  of  fine  farming 
land,  3,000  acres  of  which  are  now  under  cultivation,  the  most  of  it 
being  devoted  to  raising  alfalfa.  Cattle  feeding  and  the  production  of 
alfalfa  for  the  market  are  the  chief  industries  in  this  valley. 

The  Arlington  Valley  receives  its  water  supply  for  irrigation  from 
the  Gila  River,  the  water  being  carried  to  the  lands  by  means  of  a 
canal  known  as  the  Arlington  Canal;  this  canal  being  15  miles  in 
length  and  its  carrying  capacity  3,000  miner's  inches  of  water.  The 
canal  is  owned  and  operated  by  the  owners  of  the  land  in  the  Arling- 
ton Valley.  The  cost  of  water  delivered  to  the  land  is  $1.25  per  acre. 
This  price  will  be  decreased  when  the  canal  shall  have  been  placed  in 
first-class  condition,  which  work  is  being  carried  on  as  fast  as  money 
accumulates  in  the  treasury  of  the  company. 

During  the  past  year  the  company  has  done  a  great  deal  of  work  in 
improving  the  canal.  About  $1,300  was  expended  in  placing  a  syphon 
across  the  Hassayampa  River.  The  syphon  is  now  completed,  and  is 
delivering  water  with  perfect  satisfaction  to  the  company.  The 
syphon  is  made  of  redwood  lumber  and  is  300  feet  in  length  and  4  by 
6  feet  in  the  clear,  the  bottom  of  the  syphon  being  8  feet  below  the 
surface  of  the  river. 

KANAB  VALLEY. 

[By  Mr.  Lonim  Pratt.] 

Fredonia  is  the  center  of  population  and  agricultural  activity  in 
Kanab  Valley.  The  town  is  situated  about  3i  miles  south  of  the  LTtah 
line,  and  about  7  miles  from  Kanab.  There  are  about  25  families 
located  here,  all  engaged  in  agriculture  and  horticulture. 

Water  for  irrigation  purposes  is  taken  from  Kanab  Creek,  one-half 
mile  north  of  Fredonia.  During  the  months  of  June,  July,  and 
August  the  supply  is  limited,  and  during  these  months  water  is  most 
needed  by  the  farmers.  There  are  about  300  acres  of  land  under  cul- 
tivation this  season,  alfalfa  being  the  principal  crop.  There  are  thou- 
sands of  acres  of  fertile  land  that  might  be  brought  under  cultivation 
b^  means  of  water  storage,  as  during  the  winter  months  water  suflS- 
cient  to  irrigate  vast  areas  goes  to  waste. 

All  kinds  of  small  grains  are  raised  in  this  valley,  and  fruit  grows 
successfully.  Apples  are  a  sure  crop,  and  peaches,  although  damaged 
by  frosts  during  the  past  two  years,  are  usually  profitable  and  suc- 
cessfully raised.  At  the  present  time  there  are  no  markets  for  the 
products  of  the  vallev,  but  the  settlers  are  in  hopes  that  the  mines 
will  be  opened  up  and  profitable  markets  established  near  at  hand. 

Stock  raising  is  carried  on  in  the  valley  in  a  profitable  manner. 
This  valley  is  regarded  as  an  excellent  place  for  stock,  although  of 
late  years  the  ranges  have  been  overgrazed  by  sheep  and  cattle  from 
Utah.  However,  since  the  reserve  was  created  we  are  not  overrun 
with  large  herd^  of  sheep  from  across  the  line,  and  the  prospects  are 
bright  for  this  section  of  the  Territory. 

Our  citizens  are  industrious,  and  have  confidence  in  the  future  of 
this  valley. 
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OTHER  VALLEYS. 

Sulphur  Springs. — Agriculture  is  practiced  but  little  in  the  Sulphur 
Springs  Valley  in  Cochise  County,  in  the  lower  portion  of  the  valley 
near  the  Mexican  line  some  small  ranching  is  done,  and  many  of  the 
cattle  ranches  contain  small  areas  of  cultivated  lands.  There  are  some 
excellent  water-storage  sites  along  this  valle}'  which  would  bring  large 
areas  under  cultivation  should  the  sites  ever  become  utilized. 

Walmit  Groves — The  Walnut  Grove  Valley  in  Yavapai  County  con- 
tains rich  soil  which  is  utilized  by  the  ranchers  in  that  section  to  some 
extent.  Gardening  and  fruit  raising  is  carried  on  there,  and  small 
patches  of  alfalfa  and  grain  cultivated. 

Verde. — The  Verde  Valley  in  Yavapai  County  is  a  rich  agricultural 
section,  but  owing  to  the  small  quantity  of  water  obtainable  but  little 
land  is  cultivated.  Hay  and  grain  are  raised  for  the  Jerome  and  other 
markets  and  bring  goo3  prices.  Fruits  and  vegetables  are  also  culti- 
vated with  success. 

Sa7i  Pedro. — The  San  Pedro  Valley  begins  near  the  Mexican  line 
and  extends  in  a  northerly  direction  until  it  meets  the  Gila  Valley  in 
Pinal  County.  Agriculture  is  carried  on  in  the  San  Pedro  Valley 
extensively,  and  the  valley  is  thickly  settled.  Alfalfa  is  raised  for 
cattle  feeding  and  other  pasture  purposes,  and  considerable  barley  and 
wheat  are  produced.  There  are  many  substantial  ranches  throughout 
the  valley. 

Cibola. — Cibola  Valley,  so  called  after  the  name  of  the  Zuiii  villages 
of  the  sixteenth  centur},  contains  25,000  acres  of  as  fertile  irrigable 
land  as  there  is  under  the  sun;  5,000  acres  susceptible  to  annual  over- 
flow from  the  silt-laden  Colorado  and  5,000  acres  too  high  to  be  irri- 
gated, making  35,000  acres  in  all,  the  major  portion  of  which  is  now 
beginning  to  blossom  as  a  rose. 

A  colony  of  California  agriculturists  have  recently  become  inter- 
ested in  the  Cibola  Valley,  and  have  commenced  the  work  of  building 
homes  there.  They  have  planted  beet  tields,  orchard  groves,  vineyards, 
and  orchards  of  deciduous  fruits. 

This  land  lies,  as  the  crow  flies,  50  miles  north  of  Yuma,  86  miles  by 
river  or  wagon  road,  on  the  Arizona  side,  and  60  miles  by  the  more 
direct  route  toPicacho,  on  the  California  side,  and  from  thence  on  the 
Arizona  side  to  the  valley.  The  land  is  fertile  beyond  comparison  with 
any  but  the  land  of  the  Colorado  River,  and  will  bountifully  yield 
any  crops  suited  to  the  climate  of  Yuma  Countv,  including  all  of  those 
of  the  oouth  Temperate  Zone  and  man}^  of  those  of  the  semitropic 
belt.  For  agricultural  purposes  the  section  is  unsurpassed,  for  the 
cereal  and  hay  crops,  wheat,  oats,  barley,  corn,  sorghum,  alfalfa,  etc., 
are  here  in  their  element. 

The  Cibola  Canal  is  16  miles  in  length,  12  feet  wide  at  the  bottom, 
and  4  feet  in  depth  after  it  gets  out  on  the  land.  A  heading  has  been 
secured  where  quicksand  does  not  trouble,  and  one  of  the  greatest 
obstacles  to  taking  out  gravity  canals  from  the  Colorado  is  avoided. 
The  head  gate  has  alreadv'  stood  the  test  of  the  high  water. 

The  climate  of  the  Cibola  Valley  is  all  that  can  fe  said  of  the  section 
immediately  surrounding  Yuma.  The  dryness  of  the  atmosphere  ren- 
ders sunstroke  unheard  of.  Small  game  is  in  abundance,  while  the 
lagunas  during  the  cooler  months  teem  with  ducks  and  geese,  and  he 
hills  adjacent  contain  deer  and  mountain  sheep. 
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Duncan. — ^The  Gila  River  rises  in  southwestern  New  Mexico,  and 
has  a  generall}'  south westernly  direction  until  it  crosses  the  Territorial 
line  into  Arizona  at  about  32^  40'  north  latitude.     Its  principal  sources 
of  supply  are  from  the  Black  Kange  on  the  east  and  from  a  number 
of  ranges  on  the  west,  including  Little  Range,  MogoUon  Range,  and 
Diablo  Range.     The  average  elevation  of  these  mountain  peaks  is 
from  9,000  to  10,000  feet.     The  general  character  of  the  country  is  a 
high  and  rolling  plateau,  with  the  river  flowing  through  it  in  a  deep 
canyon,  and  with  practically  no  agricultural  lands  within  its  area. 
The  river  emerges  from  its  upper  canyon  about  10  miles  before  it 
reaches  the  Arizona  line,  and  thence  flows  through  a  valley  of  con- 
siderable width,  known  as  Duncan  Valley,  until  just  before  it  receives 
the  waters  of  San  Francisco  River.     In  Duncan  Valley  a  number  of 
ditches  divert  water  for  irrigation  purposes.     San  Francisco  River, 
the  principal  tributary  of  the  upper  uila,  has  its  source  in  the  north- 
east corner  of  Graham  County,  Ariz.,  but  15  miles  below  it  passes 
into  New  Mexico.     Its  general  course  is  thence  southerly,  returning 
into  Arizona  at  about  33^^  north  latitude.     The  area  drained  is  high 
and  mountainous,  the  principal  ranges  being  the  San  Francisco,  the 
Tularosa,  and  the  western  slope  of  the  Mogollon,  with  elevations 
ranging  from  8,000  to  10,000  feet.     The  course  of  the  river  through 
this  i>ortion  is  characterized  by  a  succession  of  canyons  alternating 
with^ valley-like  openings,  with  a  fall  of  about  35  to  40  feet  per  mile. 
KirMand  Valley, — This  valley  contains  about  2,000  acres  of  irrigable 
land,  a  very  small  portion  of  which  is  now  under  cultivation  owing  to 
the  scarcity  of  water.     During  years  of  plentiful  rains  the  entire  area 
of  the  valley  can  be  brought  under  cultivation   and  crops  raised. 
Alfalfa  hay,  and  Sacaton  hay  and  barley  are  raised.     Fruits  are  also 
cultivated  with  great  success.     It  is  said  that  the  finest  pears  pro- 
duced in  the  Southwest  come  from  the  Kirkland  Valley,  and  it  is  a 
matter  of  regret  that  but  a  small  number  of  orchards  exist  there. 
This  valley  is  in  Yavapai  County  and  has  the  advantages  of  railroad 
facilities.     Kirkland  Creek  traverses  this  valley. 

Thompson  Valley, — This  is  a  small  valley  of  700  acres  or  more,  some 
thing*  over  200  acres  being  under  cultivation  at  present.     Fruits  are 
raised  and  agriculture  is  carried  on  successfully.     Being  located  close 
to  the  mines  in  the  mountains  good  prices  are  obtained  and  a  ready 
market  afforded  for  all  produce. 

Peeplen  ValUy, — With  an  extensive  area  of  rich  land  this  valley  is 
one  of  the  most  important  in  Yavapai  County.  There  are  in  the 
neighborhood  of  3,000  acres  of  land  that  can  be  irrigated  and  fully 
half  of  it  is  cultivated  almost  every  year.  The  valley  is  famous  for 
the  corn  produced,  and  beans  are  also  grown  with  success.     Alfalfa 

J)rovides  pasture  for  cattle  and  other  stock  besides  being  a  commodity 
or  the  market  in  the  shape  of  hay. 
Skull  Valley, — There  are  about  700  acres  of  land  in  this  valley  sus- 
ceptible of  cultivation,  and  many  prosperous  ranches  exist.  Hay  and 
grain  are  produced  and  some  fruits  are  raised.  Settlers  depend  upon 
the  rains  and  melted  snows  to  provide  water  for  the  (trops  and  no  irri- 
gation by  means  of  diverting  water  from  running  streams  is  carried 
on.      Excellent  apples,  peaches,  and  pears  are  raised. 

Williarnson  Valley,— Th^v^  are  perhaps  5,000  acres  of  land  in  this 
valley.  During  favorable  seasons  crops  of  potatoes,  corn,  and  other 
veg'etables  are  raised.     The  most  of  the  settlers  are  engaged  in  stock 
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raising  and  the  principal  use  to  which  the  land  is  put  is  the  pasturing 
of  stock.     This  valley  is  in  Yavapai  County. 

Rillito  Valley, — Located  north  of  Tucson,  in  Pima  County,  the 
Rillito  Valley  produces  vegetables,  fruits,  hay,  and  grain,  and  other 
products  for  the  Tucson  market.  Excellent  strawberries  are  produced 
there,  and  the  watermelon  and  muskmelon  are  unsurpassed.  It  is  a 
narrow  valley  skirting  the  foothills  of  the  Catalina  Mountains  and 
extends  for  many  miles.  There  are  many  substantial  homes  there, 
and  each  j^ear  adHs  to  the  acreage  under  cultivation. 

PRECIPITATION  OF   RAIN   AND  SNOW. 

Mr.  M.  E.  Blystone,  section  director  of  the  climate  and  crop  service 
of  the  United  States  Weather  Bureau  for  Arizona,  submits  the  follow- 
ing statement: 

The  precipitation  for  the  vear  ended  June  30,  1903,  was  about  normal,  being  0.01 
inch  less  than  the  average  of  past  records.  The  months  of  greatest  deficiency  of  pre- 
cipitation were  July  and  January-,  and  of  greatest  excess  November  and  December. 
The  arid  conditions  which  prevailed  during  the  previous  year  continued  throughout 
the  summer,  though  to  a  less  marked  degree,  having  been  relieved  somewhat  by 
showers  in  July,  August,  and  September.  The  precipitation  in  November  anS 
December,  and  again  in  February  and  March,  was  unusually  heavy,  causing  a  decided 
increase  in  the  flow  of  water  in  streams  and  irrigation  canals.  The  about  normal 
rainfall  of  the  remaining  months  of  the  year  maintained  a  fair  to  good  flow  of  water. 
The  departures  from  the  normal  by  months  were  as  follows: 

Departure  from  normal  precipitation  by  months. 

Inches.                                                                        Inches. 
January,  1903 1.19 


July,  1902 1.23 

August,  1902 12 

September ,  1 902 11 

October,  1902 61 

November,  1902 1.18 

December,  1902 1.01 


Februarv,  1903 21 

March,  i903 49 

April,  1903 (» 

May,  1903 01 

June,  1903 40 


There  was  some  improvement  in  the  crop  conditions  during  the  latter  part  of  the 
crop  season  of  1902,  resulting  from  the  increased  amount  of  water  available  for  irri- 
gation, but  it  was  not  sufticient  to  bring  crops  up  to  the  average. 

The  good  rains  of  November  and  December  saturated  the  soil  and  brought  it  into 
good  condition  for  the  crop  season  of  1903.  These  favorable  conditions  were  gener- 
ally maintained  until  June,  and  the  supply  of  irrigation  water  continued  sufficient 
for*  the  needs  of  vegetation  during  that  time.'  Up  to  the  end  of  June,  1903,  therefore, 
crops  were  in  a  generally  favorable  condition,  and  range  feed  was  more  abundant 
than  for  years  previously. 

To  a  large  extent  the  snowfall  of  the  winter  months  is  depended  upon  to  furnish 
irrigation  water,  and  the  heavy  snows  of  the  winter  of  1902  and  1903  sen-ed  to  main- 
tain a  steady  flow  of  water  in  some  of  the  streams.  Because  of  the  ground  having 
been  saturated  by  the  rains  of  November  and  December,  the  **  run-off  "  from  melting 
snows  and  rains  later  in  the  year  was  lar^  and  caused  unusually  high  water  in  aome 
of  the  streams.  Following  is  a  comparative  table  showing  the  amount  of  snowfall  at 
selected  stations  during  November,  December,  January,  February,  and  March  for 
the  past  three  years: 


Digitized  by 


Google 


EEPOBT   OF   THE   GOVEBNOB   OF   ABIZONA. 


87 


Snowfall  in  inches. 
NOVEMBER. 


Station. 

1900. 

1901. 

1902. 

Flagstaff 

7.8 
0 
0 
0 
0 
Trace. 

Trace. 
0 
0 
0 
0 
0 
0 
0 

58.2 

Fort  Huachuca 

Natural  Bridge 

6.0 

Oracle 

0 

Pinal  Ranch 

2.0 

Prescott    

17.0 

Showlow 

4.0 

Yamell 

0 

10.0 

DECEMBER. 


Flagstaff 

Fort  Huachuca. 
Natural  Bridge . 

Oracle 

Pinal  Ranch 

Prescott 

Showlow 

Yamell 


.'Trace. 

•I  ^ 

J  0 

.  I  Trace. 

J  0 

0 


.1 


1.0 

16.9 

0.1  1 

1.0 

0  ! 

8.0 

0 

2.0 

1.0   . 

0  ' 

2.2 

8.0 

7.0 

0 

1  5 

JANUARY. 


Flagstaff 

Fort  Huachuca. 
Natural  Bridge . 

Oracle 

Pinal  Ranch 

Prescott 

Showlow 

Yamell 


32.3 
0.6 
12.0 
7.0 
14.2 
22.0 
17.0 
8.0 


4.6 

0.4 

0.5 

0 

Trace. 

4.0 

Trace. 

0 


FEBRUARY. 


Flagntaff 

1      84.3 

13.1 
0 
0 
0 
0 

Trace. 

Trace. 

Trace. 

26.4 

Fort  Huachuca 

1        5.6 

9.5 

Natural  Bridge 

,      21.0 

27.0 

Oracle 

15.0 

18.0 

Pinal  Ranch 

10.0 

PrcAcott  

2V0 

14.0 

Showlow 

1      29.0 

29.0 

Yamell 

t      13  n 

6.0 

1 

MARCH. 


Flagstaff 

Fort  Huachuca 
Natural  Bridge 

Oracle 

Pinal  Ranch... 

Prescott 

Showlow 

Yamell 


7.9 

25.9 

0 

0.2 

2.0 

6.0 

0 

8.5 

1.5 

8.5 

1.5 

16.0 

2.0 

5.0 

Trace. 

11.0  1 

25.3 
0 
0 
0 
0 
Trace. 
2.0 
0 
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Avtrage  annual  precipitation  for  rainfaU  stations  in  Arizona  for  the  period  1859-190i. 


Stations. 


Latltude.l    ^^; 


.  o  .    I 

FUgBtaff 35  12  I 

FortApache 1  33  40 

FortBowle ;  32  08  I 

FortDeflance '  35  43 

FortGrant 32  86  ' 

FortHuachuca I  31  20  t 

Fort  Mohave 35  02  1 

OilaBend ;  32  59  1 

Holbrook \  34  55 

Maricopa '  83  08! 

Natural  Bridge i  31  26 

Phoenix ^  33  28 

Preecott I  34  33 

San  Carlos I  83  16, 

Signal 34  22. 

TexasHUl 82  48 

Tucson '  32  14  ! 

Williams 35  10  I 

Yuma I  32  44 


111  87 
109  45 
109  28 
109  10 

109  53 

110  20 
114  86 

112  46 

110  10 
112  02 

111  34 

112  00 

112  28 
no  27 

113  85 

113  40 
110  54 
112  02 

114  36 


Eleva- 
tion. 


Record. 

■ \eaTB 

(inclu- 
'  From—    To—        aive). 


Avenge 
anntULl 
precipi- 
tatkm. 


Feet. 
6,907 
5,600 
4,781 
6,500 
4,780 
4,785 

600 

787 
5,047 
1,190 
4,990 
1.108 
5,818 
8.456 
1,652 

855 
2,404 
6,700 

141 


1888 
1872  i 
1867  ' 

1889  I 
1866 
1886 
1859  ! 
1890 
1887  ■ 
1875 

1890  I 
1876  ! 
1865 
1881  ; 
1889  , 
1879  , 
1867  I 

1888 ; 

1875  ! 


1902 
1902 
1894 
1902 
1902 
1902 
1901 
1901 
1900 
1902 
1902 
1902 
1902 
1901 
1902 
1900 
1902 
1899 
1902 


6 
27 
» 
13 
30 
17 
24 
11 
18 
22 
13 
19 
31 
20 
13 
17 
35 

6 
26 


24.65 

1%.61 
14.95 
13.10 
14.39 
15.81 
5.G2 
5.tf 
8.06 
5.36 
20-74 
6.92 
15.2: 
11.95 
6.95 
S.17 
1L29 
16.31 
2.ft4 


I 


AGRICULTURE  AND  HORTICULTURE. 

[By  Prof.  R.  H.  Forbes,  director  of  the  Arizona  Agricultural  Experiment  Station.] 

The  agriculture  and  horticulture  of  Arizona  is  necessarily  becoming 
more  and  more  intensive  in  character.  The  limited  water  supply  for 
irrigation,  the  long  growing  season,  the  variety  of  crops  possible,  and 
the  excellent  home  markete  constitute  both  natural  and  commercial 
conditions  favorable  to  diversified  farming  and  maximum  production. 
The  irrigable  areas  are  limited  only  by  the  scanty  water  supply, 
excepting  along  the  Colorado  River,  where  as  yet  water  is  fer  iD 
excess  of  land  under  cultivation;  consequently,  out  of  72,000,000  acres 
of  the  Territorial  area  we  find,  approximately,  but  5,200,000  acres 
privately  owned,  of  which  only  about  250,000  acres  are  actually  irri- 
gated. This  area  is  destined  to  increase  as  irrigators  improve  their 
methods  of  farming,  when  storage  reservoirs  make  possible  the  utili- 
zation of  flood  waters,  when  reduced  cost  of  pumping  makes  available 
the  underground  supply,  and  especially  when  the  Colorado  River  is 
more  fully  utilized.  Along  these  lines  it  mav  be  reasonably  predicted 
that  irrigated  lands  within  the  Territory  will  easily  double  their  pres- 
ent area  within  a  few  j^ears. 

The  grazing  industries  also,  which  are  now  in  large  part  supported 
on  the  public  lands,  are  capable  of  much  needed  improvement  when 
legal  conditions  are  such  that  it  shall  be  possible  to  so  administer  the 
open  range  that  properly  regulated  use  may  be  made  of  its  resources. 

In  agriculture  the  uncommon  variety  and  amount  of  marketable 
produce  possible  is  due  to  prevailing  conditions  of  soil,  irrigation,  and 
climate.  The  soils  of  Arizona,  as  is  usual  with  the  soils  of  and  regions, 
are  rich  in  most  of  the  elements  of  fertility,  requiring  only  the  ever- 
needful  water,  skill,  and  industry  in  their  management^  to  secure 
abundant  returns.  The  fertility  of  cultivated  soils  in  irrigated  regions 
is  further  assured  by  the  deposit  of  silt  brought  upon  the  land  by  irri- 
gation water.  The  problems  of  fertilization,  which  become  so  serious 
m  humid  sections,  are  therefore  of  much  less  importance  here  and  not 
to  be  so  carefully  reckoned  with  in  connection  with  the  future  of  our 


Digitized  by 


Google 


REPORT   OF   THE    GOVERNOR   OF   ARIZONA. 


89 


agriculture.  The  most  marked  influence  in  connection  with  agricul- 
ture and  horticulture,  especially  in  southern  Arizona,  is  the  cnmate. 
From  January  to  June  the  temperature  resembles  that  of  spring  and 
early  summer  in  the  latitude  of  Kentucky.  From  June  to  September 
the  climate  is  of  subtropical  fervor,  while  from  September  to  i^ovem- 
ber  there  is  a  second  mild  season  of  temperate  weather.  The  winter 
season,  from  November  to  January,  though  subject  to  sharp  frosts  in 
southern  Arizona,  is  not  seriously  or  even  uncomfortably  cold. 

Owing  to  this  combination  of  seasons  a  remarkable  variety  of  crops 
may  be  found  in  the  same  locality  at  different  times  of  the  year. 
Strawberries,  which  flourish  in  Greenland,  may  be  found  on  common 
ground  with  the  date  palm  from  Sahara.  Alfalfa,  the  great  forage  of 
the  arid  West,  flourishes  alongside  of  wheat,  corn,  and  sorghum, 
respectively,  characteristic  of  Minnesota,  Illinois,  and  Kansas. 
Omnges,  lemons,  and  olives  from  California  may  be  found  in  the  same 
neighborhood  with  peanuts  and  sweet  potatoes  from  Virginia.  In 
brief,  many  of  the  leading  crops  of  both  temperate  and  subtropical 
countries  which  are  not  affected  by  a  too  arid  atmosphere  or  by  the 
frosts  of  winter,  flourish  in  southern  Arizona.  In  northern  Arizona, 
where  the  temperatures  more  resemble  those  of  northern  Illinois, 
many  more  distinctively  temperate-region  crops  flourish,  such  as  corn, 
potatoes,  apples,  and  various  small  fruits. 

The  earhness  of  the  season  for  some  crops,  such  as  oranges,  melons, 
tomatoes,  apricots,  and  other  export  products,  is  an  advantage  to  the 
Arizona  farmer,  while  the  strong  demand  for  farm  supplies  in  the 
many  mining  camps  and  towns  of  the  Territory  maintains  a  fair  average 
of  produce  values. 

What  these  values  are  may  be  judged  by  the  following  figures  relat- 
ing to  certain  crops  srrown  on  the  Experiment  Station  Farm  during  1901 : 


Crop. 


'  I   Cost  of  I 

P«'  <^^-     acre*:*'   f^'ljlJ:  I    «c?e^' 
acre. 


Pounds. 

Wheat 2,L'iO 

Potatoes I  8,600 

Tomatoefl 12,300 

Strawberries 5,000 

Melons 27,000 

^yptian  cotton '  400 

Com I  1,735 


822.55 
85.00 
225.00 
500.00 
140.00 
68.00 
18.00 


$10.25 
34.60 
75.00 

150.00 
26.00 
48.00 
9.50 


112.30 
60.50 
150.00 
350.00 
114.00 
20.00 
8.50 


STAPLE  CROPS. 


Alfalfa. — Probably  the  most  important  crop  in  Arizona  is  alfalfa. 
With  from  four  to  seven  cuttings  a  year  possible,  it  may  be  stated 
that  probably  in  no  considerable  district  within  the  United  States  does 
this  plant  yield  more  abundantly. 

It  has  several  values  in  our  agriculture.  First,  as  hay  there  is  a 
constant  market  at  good  prices  in  the  adjoining  mining  country,  prices 
for  baled  hay  ranging  from  $7  to  $14  a  ton.  A  more  profitable  dis- 
posal for  alfalfa,  ordinarily,  is  as  a  stock  fattener.  It  is  so  employed 
m  feeding  hogs  and  cattle;  also  in  connection  with  a  thriving  dairy 
industry.     It  is  estimated  that  about  $1,500,000  worth  of  alfalfa  hay 


Digitized  by 


Google 


90  REPORT    OF   THE    GOVERNOR   OF   ARIZONA. 

and  fat  cattle  annually  are  exported  from  Salt  River  Valley.  With 
improved  methods  of  feeding  this  output  can  doubtless  be  greatly 
increased. 

With  butter  now  being  shipped  into  Arizona  from  Kansas,  it  is  also 
evident  that  there  is  yet  room  for  the  growth  of  the  dairy  industry. 
There  are  at  present  four  creameries  and  cheese  factories  in  the  Terri- 
tory, and  a  condensed-milk  factory  is  immediately  in  prospect. 

Another  very  important  use  of  alfalfa  is  as  a  soil  renovator.  Our 
semiarid  desert  soils  are  commonly  dense  and  deficient  in  humus  and 
nitrogen — circumstances  leading  to  a  condition  of  poor  tilth,  which 
often  makes  successful  culture  of  ordinary  crops  a  difficult  matter. 
Alfalfa,  however,  flourishes  in  these  soils,  and  in  so  doing  loosens 
them  to  considerable  depths  by  means  of  its  roots,  and  through  its 
processes  of  growth  and  decay  contributes  the  much-desired  humus 
and  nitrogen  to  the  soil.  In  this  way  alfalfa  serves  as  a  preparation 
for  other  crops;  and  it  is  a  matter  of  common  observation  that  orchai*ds, 
wheat,  sugar  beets,  and  other  crops  all  flourish  best  on  ground  which 
has  previoush'  been  in  alfalfa. 

BarUy, — From  earlv  times  barley  has  been  grown  in  Arizona  as  a 
hay  crop,  being  cut  and  baled  for  this  purpose  before  maturity.  Four 
to  five  tons  of  nay  per  acre  is  a  fair  yield.  Certain  varieties  of  beard- 
less and  huUess  barlev  recently  introduced  have  advantages  over  the 
ordinar}'  bearded.  The  yield  of  grain  per  acre  is  from  30  to  50 
bushels. 

Corn, — Although  small,  quick-growing  varieties  of  corn  have  long 
been  grown  by  the  Indians  and  Mexicans  in  the  Southwest,  it  is  only 
within  the  past  few  years  that  fine  crops  of  improved  varieties  have 
been  grown  by  American  farmers.  In  order  that  the  grain  maj-  prop- 
erly mlp  corn  must  be  planted  in  July,  late  enough  so  that  in  maturing 
it  may  lust  escape  the  fall  frosts.  With  the  long  growing  seasons  it 
is  possible,  water  supply  permitting,  to  mature  a  crop  of  com  after 
harvesting  a  crop  of  wheat  or  barley. 

Wheat, — Wheat  is  a  leading  staple,  both  as  grain  and  as  hay.  It  is 
grown  as  a  winter  and  spring  crop,  maturing  usually  before  the  sum- 
mer shortage  of  water  occurs. 

The  chief  variety  grown  is  the  Sonora  wheat  of  this  region,  but  cer- 
tain Australian  varieties  have  found  favor,  and  effort  is  l^ing  made  to 
import  such  new  kinds  as  will  make  a  better  milling  combination  than 
does  Sonora  wheat  alone.  At  present  much  wheat  is  imported  from 
California  by  the  large  flouring  mills  in  Phoenix,  Tempe,  Tucson,  Sol- 
omonville,  Safford,  and  Thatcher. 

Other  gratm  and  forage.^, — Sorghum  has  become  one  of  our  most 
important  forage  crops,  not  only  tecause  of  its  use  for  stock-feeding 
purposes,  but  because  it  thrives  on  land  containing  considerable  alkali. 
Grown  upon  such  lands,  the  alkali  is  partly  taken  up  and  removed 
with  the  crop,  to  this  extent  renovating  anS  improving  the  soil  for 
other  crops.  The  clubhead  is  the  best  and  most  commonly  grown 
varietv  in  this  region. 

Kadir  corn  approaches  sorghum  in  yield  of  forage,  while  Egyptian 
corn,  an  excellent  drought  resister,  has  proved  to  be  a  veiy  promising 
source  of  grain.  Cowpeas  and  rye  may  oe  grown  experimentally,  but 
are  of  minor  value  in  this  region.  Oats  are  more  grown  than  for- 
merl3%  being,  like  wheat  and  barle3%  sown  in  with  alfalfa  for  a  first  cut- 
ting of  mixed  hay. 
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Boot  crops, — Many  of  the  important  root  crops  thrive  in  Arizona. 
The  common  potato  grows  wild  at  higher  altitudes  within  the  Terri- 
tory. In  northern  valleys  heavy  crops  are  grown  by  irrigation.  In 
southern  Arizona  two  crops  may  be  grown,  the  principal  one  being 
planted  in  February  and  a  less  satisfactory  one  in  August.  Earlv 
Boae,  Burpee's,  Extra  Early,  Early  Andes,  Bovee,  and  Triumph  all 
do  well,  and  from  4,000  to  5,000  pounds  per  acre  is  an  ordinary  crop. 

Sweet  potatoes  and  yams  produce  well  in  suitable  floil,  «  specimen 
of  the  latter  weighing  361  pounds,  from  the  upper  Gila,  being  on 
record. 

Field  beets,  carrots,  parsnips,  peanuts,  radishes,  and  turnips  are  all 
grown  with  success. 

Siigar  beets. — During  the  past  six  years  the  Arizona  Experiment 
Station  has  devoted  much  time  to  the  investigation  of  sugar  beets, 
demonstrating  the  proper  methods  of  agriculture,  the  productiveness, 
and  the  quality  of  this  crop  in  the  Temtory.  The  following  is  a 
summary  of  the  results  obtained  during  the  last  two  seasons: 

Average  of  seventeen  samples  grown  in  v  icinity  of  Pima  and  Saf- 
ford,  Ariz.,  1901:  Sugar  in  beets,  12.7;  purity,  81.9;  yield  per 
acre  (calculated  from  results  on  fractional  acre  plots),  18.6. 

Average  of  eighteen  samples  grown  in  Salt  River  Valle3%  1902: 
Sugar  in  beets,  15.7;  purity,  81.7;  yield  per  acre  (calculated  from 
results  on  fractional  acre  plots),  19.5. 

These  figures  justify  the  statement  previously  made  that  a  satis- 
factory yield  of  beets  of  medium  and  sometimes  excellent  quality  can 
be  grown  in  southern  Arizona,  the  precautions  of  early  planting,  suit- 
able soil,  and  careful  cultivation  and  irrigation  being  taken.  Follow- 
ing these  investigations  the  Eastern  Sugar  Company  has  commenced 
the  erection  of  a  beet-sugar  factoiy  near  Glendale,  Ariz.,  which,  it 
is  stated,  will  cost  about  1800,000  and  will  handle  between  500  and 
1,000  tons  of  beets  a  day.  If  successful  this  lar^e  undertaking  will  be 
a  very  iniportalit  addition  to  the  resources  of  this  region. 

Vegetables. — Green  vegetables  in  unusual  variety  may  be  produced 
if  proper  attention  is  paid  to  the  planting  seasons.  As  mentioned 
above  there  are  two  mild,  temperate  seasons  in  southern  Arizona — one 
extending  from  January  to  June,  the  other  from  September  well  into 
November.  Certain  of  the  more  quickly  growing  vegetables  therefore 
may  be  made  to  produce  both  in  the  spring  and  the  fall,  this  double 
season  being  recognized  by  the  more  experienced  residents  of  this  sec- 
tion. Asparagus,  beans,  cabbage,  cauliflower,  celery,  table  corn, 
cucumbers,  eggplant,  lettuce,  melons,  peas,  spinach,  squashes,  toma- 
toes, and  other  varieties  of  vegetables  in  yearly  increasing  number  are 
successfully  grown. 

limits. — In  northern  Arizona,  and  in  certain  of  the  higher  valleys 
where  the  climate  is  temperate  in  character,  apples,  cherries,  pears, 
and  peaches  of  excellent  quality  are  grown,  but  only  in  small  quanti- 
ties, J!«inee  the  irrigated  areas  are  small.  Apricots,  grapes,  and  raisins 
are  shipped  in  considerable  quantities  from  the  Salt  River  Valley. 
Oranges  and  lemons  of  superior  quality  are  produced  in  Salt  River  Val- 
ley and  near  Yuma.  They  have  the  commercial  advantages  of  a  season 
earlier  than  that  of  soumern  California,  while,  in  addition,  the  fruit 
is  uncommonly  bright  and  attractive  in  appeamnce.  This  is  due  to 
the  fact  that  the  scale  insects  perish  from  the  effects  of  the  dry,  hot 
atmosphere,  leaving  the  fruit  unmarred  by  their  presence.     Strawber- 
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ries  in  skillful  hands  are  a  very  profitable  crop  in  southern  Arizona, 
the  entire  product  being  marketed  in  the  Territory.  Figs  grow  lux- 
uriantly in  southern  Arizona,  but  require  a  constant  and  abundant 
supply  of  water  in  order  to  yield  well.  Almonds  have  been  grown 
with  varying  succe^ss.  The  great  drawback  to  their  culture  is  the  late 
spring  frosts,  which  are  so  Rkely  to  destroy  the  crop.  For  the  past 
four  years,  however,  the  growers  have  in  most  instances  succeeded  in 
warding  off  the  disastrous  frosts  by  smudging  their  orchards  at  criti- 
cal times.  During  this  time  heavy  crops  of  the  highest  market  value 
have  been  secured,  especially  in  the  vicmity  of  Mesa  City. 

Olives  are  a  promismg  crop  in  southern  Arizona.  This  tree  requires 
comparatively  little  water,  and  the  scale,  which  is  so  abundant  upon 
the  tree  in  southern  California,  is  not  found  upon  it  here.  Experts 
state  that  the  trees  grown  in  Arizona  are  unusually  bright  and  attrac- 
tive in  appearance  and  their  fruit  of  good  cjuality.  Tne  product  of 
the  olive  tree,  also,  either  in  the  form  of  pickles  or  oil,  may  be  held 
for  the  best  market  and  is  of  small  weight  and  bulk  in  comparison 
with  its  value,  shipping  charges  being  thus  economized.  It  is  not 
improbable  that  this  fruit  has  a  growing  future  in  this  region,  since 
the  demands  for  olive  products  is  at  present  throughout  the  United 
States  far  in  excess  of  the  supply. 

The  date  palm, — Experimental  work  with  the  date  palm  has  steadily 
progressed  during  the  year.  Although  large  groves  of  these  trees  are 
found  here  and  there  throughout  Sonom,  many  individuals  having  an 
age  of  200  years  or  more,  and  although  their  product  is  a  popular 
article  of  food  with  the  Mexicans  of  this  region,  no  systematic  attempt 
has  before  been  made  on  the  Western  Hemisphere  to  develop  the  full 
value  of  this  useful  tree. 

The  product  is  not  only  a  palatable  fruit,  now  mostly  used  as  a 
luxuiT,  but  is  an  excellent  food,  especially  suitable  for  hot  climates. 
As  a  food,  the  date  is  the  chief  dependence  of  men,  horses,  and  camels 
in  the  desert  regions  of  Africa  and  Arabia,  and  its  use  as  a  .staple  in 
the  United  States  is  capable  of  indefinite  increase.  The  annual  importa- 
tion of  dates  into  the  United  States  now  amounts  to  about  $W0,000  in 
value,  being  an  incentive  to  the  establishment  of  a  new  industry,  which, 
for  climatic  reasons,  can  only  be  developed  in  the  hot,  irrigated  valley s 
of  the  semiarid  Southwest. 

The  experimental  date  orchard,  3  miles  south  of  Tempe,  has  pros- 

g?red  during  the  year,  two  large  shipments  from  Egypt,  Arabia,  and 
eluchistan  having  been  received  and  planted.  Eleven  acres  of  palms 
are  now  in  the  ground,  comprising  80  imported  varieties  and  about 
600  trees. 

The  large  shipment  brought  from  Algiers  in  July,  1900,  has  done 
surprisingly  well  in  the  new  orchard,  and  at  the  present  time,  June, 
1908,  no  less  than  fifty-nine  of  the  transplants  are  bearing  small 
bunches  of  young  fruit.  It  will  be  several  years  before  the  b^t  vari- 
eties for  this  country  may  be  finally  determined;  but  there  is  little 
doubt  that  in  time  this  experimental  work  will  result  in  the  establish- 
ment of  a  new  agricultural  resource  in  the  Southwest. 

Mkcelluneous  products, — Bees  produce  an  abundance  of  excellent 
honey  in  this  region,  depending  in  part  upon  alfalfa  and  in  part  upK)n 
the  inflorescence  of  the  mesquite,  various  acacias,  and  other  wild  vege- 
tation. According  to  the  Twelfth  Census,  Arizona  is  stated  to  have 
I)roduced  $67,489  worth  of  honey  and  wax  in  the  season  of  1899, 
argely  shipped  in  carload  lots  to  eastern  points. 
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Tobacco  may  be  grown  under  irrigation,  but  its  culture  has  not  as 
yet  received  expert  attention.  Much  of  the  native  product  is  worked 
up  b}'  local  manufacturers,  chiefly  for  the  Mexican  trade. 

Experimental  work  with  Egyptian  cotton,  a  valuable  Old  World 
long  staple  variety,  indicates  that  it  produces  excellent  fiber  here,  but 
its  commercial  success  is  yet  to  be  demonstrated. 

In  general,  it  may  be  stated  that  the  combination  of  temperate  and 
subtropical  characters  in  the  climate  of  this  region,  together  with  the 
intensive  methods  consequent  upon  irrigation,  have  combined  to  make 
passible  an  extraordinary  variety  of  agricultui-al  productions,  for 
which  there  exists  a  ready  market  in  the  surrounding  mining  districts. 
The  resources  and  experience  of  the  ancient  cultivated  regions  of 
Egypt,  Asia  Minor,  ana  India  are  of  value  to  southwestern  farmers, 
who  may  gain  many  useful  suggestions  from  these  (jountries. 

It  is  interesting  in  this  connection  to  note  the  remarkable  similarity 
of  the  lower  Colorado  to  the  exceedingly  rich  agricultural  region  of 
the  lower  Nile.  Like  the  Nile,  the  Colorado  rises  in  a  distant  mountain- 
ous country,  its  lower  courses  traverse  a  subtropical  and  nearly  mn- 
less  desert,  and  both  rivers  empty  into  great  landlocked  arms  of  the 
ocean  at  about  32^  north  latitude.  Like  the  Nile,  the  Colorado  is  sub- 
je<*t  to  a  great  annual  summer  rise  sufficient  to  overflow  large  areas  of 
its  delta  and  border  lands,  which  are  heavily  fertilized  by  the  rich  sedi- 
ments brought  down  by  the  flood.  Similar  climatic  conditions  com- 
plete a  resemblance  which  makes  possible  the  production  along  the 
Colorado  of  many  of  the  staples  of  the  Nile,  such  as  alfalfa,  wheat, 
grains  of  the  sorghum  class;  the  date  palm,  fig,  orange,  olive,  and 
pomegranate;  Egyptian  cotton,  melons,  and  sugar  cane.  The  future 
of  this  district  is  undoubtedly  a  great  one,  though  it  will  take  some 
years  to  institute  those  works  necessary  to  its  development. 

The  agricultural  e^peinment  station, — In  a  new  country,  rapidly  filling 
up  with  settlers  from  regions  of  a  different  agricultural  character,  an 
agricultural  experiment  station  may  make  itself  useful  to  an  unusual 
degi'ee.  The  problems  presented  to  the  newly  arrived  Southwestern 
irn^tor  are  largely  foreign  to  his  experience  and  difficult  of  solution. 
Reliable  information,  therefore,  relating  to  soil,  irrigating  waters, 
crops,  live  stock,  methods  of  farming,  etc.,  are  demanded  and  appre- 
ciated by  our  farmers. 

The  Arizona  Station  is  so  organized  and  its  work  so  distributed  as 
to  I'ender  all  possible  service  to  the  various  phases  of  agriculture  in 
the  Territory.  The  administrative  office  and  the  scientific  laboratories 
are  located  in  the  University  main  building  at  Tucson.  The  range 
reserve  for  the  study  of  gi'azing  conditions  is  suitably  situated  imme- 
diately southeast  of  Tucson.  The  station  farm,  where  agricultural, 
horticultural,  and  stock-feeding  work  is  carried  on,  is  situated  near 
Phoenix,  in  the  midst  of  the  largest  farming  district  in  the  Territory. 
The  date-palm  orchard  is  3  miles  south  of  Tempe,  Ariz.,  in  an  alka- 
line district,  where  a  successful  demonstration  of  tne  culture  of  this  tree 
will  create  value  for  tens  of  thousands  of  acres  of  otherwise  worthless 
alkaline  lands  throughout  the  Southwest. 

The  publications  of  the  station,  including  bulletins  and  Timelj^  Hints 
for  Farmers,  touch  upon  a  wide  variety  of  farming  topics  of  interest 
to  southwestern  irrigators.  The  Timely  Hints  in  particular,  combin- 
ing scientific  and  popular  character,  have  proved  useful  to  farmers^  and 
may  be  had  by  request  from  the  Experiment  Station,  Tucson,  Ariz. 
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UNITED   STATES  GEOLOGICAL  SURVEY. 

MEMORANDUM    OF    WORK    IN    ARIZONA     BY    TOPOGRAPHIC    BRANCH    DURING    THE    FISCAL 

YEAR   1902-3. 

[By  Mr.  H.  C.  Ri»r,  Acting  Director.] 

Perhaps  the  most  important  work  undertaken  during  the  field  sea- 
son of  the  past  fiscal  year  was  the  topographic  survey  of  the  Colorado 
River,  in  cooperation  with  the  reclamation  service,  including  the  map- 
ping of  its  bottom  for  from  about  100  to  150  feet  above  the  river  bot- 
tom, extending  from  the  head  of  the  Mohave  Valley  near  Needle$  to 
the  international  boundarv,  through  Yuma. 

For  the  vertical  control  of  this  work  a  line  of  spirit  levels  was  run 
from  the  tidal  connection  to  Yuma,  and  with  this  work  was  connected 
a  line  brought  down  the  river  from  Needles,  thus  placing  the  latter 
upon  a  mean  sea  level  basis.  For  the  horizontal  control  of  this  work 
a  system  of  primary  and  secondary  triangulation  was  also  extended 
alon^  the  axis  of  the  river  from  tfie  vicinity  of  Needles  through  the 
Mexican  boundary.  Two  classes  of  topographic  work  were  under- 
taken, one  being  on  the  scale  of  2  inches  to  1  mile,  with  a  eontoor 
interval  of  10  feet.  This  survey  included  the  valley,  or  foothills 
country  which  seemed  worthy  oi  consideration  in  connection  with  a 
broad  reclamation  policv.  The  survey  extended  from  the  head  of  the 
Mohave  Vallev  above  ^^eedles  practically  all  the  way  to  the  inter- 
national boundary,  except  that  a  small  area  in  the  vicinity  of  Picacho 
was  not  completed.  The  general  work  was  for  publication  on  the 
scale  of  1:125,000,  or  practically  2  miles  to  the  inch,  with  a  contour 
interval  of  50  feet.  The  general  survey  included  the  Needles"  quad- 
rangle, about  three-fourths  of  the  Parker  quadrangle  and  practically 
all  of  the  Yuma  quadrangle.  The  area  covered  by  the  detailed  sur- 
veys was  790  square  miles  and  that  covered  bv  the  general  surveys  was 
1,707  square  miles,  about  one-half  of  whicli  was  in  California  and 
one-half  in  Arizona.  During  the  coming  summer  the  results  of  these 
surveys  will  be  carefully  considered  by  the  engineers  with  a  view  of 
determining  first,  if  a  general  project  on  a  large  scale  is  feasible,  and 
second,  in  case  the  proposition  appears  to  be  practicable,  the  prep- 
aration of  detailed  plans  and  estimates. 

Triangulation  was  extended  northward  in  the  spring  of  liK)2  from 
Prescott  to  points  on  the  north  rim  of  the  Grand  Canyon,  and  topo- 

Sraphic  work  was  commenced  in  the  vicinity  of  the  Bright  Angel 
[otel.  An  area  of  al)Out  200  square  miles  was  surveyed  on  a  scale  of 
1  mile  to  1  inch,  with  a  contour  interval  of  50  feet.  Leveling  for  this 
and  adjacent  areas  was  also  executed  and  three  lines  of  levels  run  from 
the  rim  of  the  canyon  down  to  the  river.  Another  line  was  nm  from 
the  river  to  the  rim  on  the  north  side  along  the  Bass  Trail. 

Topographic  surveys  were  completed  of  an  area  of  about  1,0*)0 
square  miles — including  the  cities  of  Prescott  and  Jerome — extending 
northward  to  the  Verde  River,  and  similar  surveys  were  extended 
westward  over  an  area  of  about  500  square  miles  in  the  vicinity  of  Con- 

fress  Mine  and  extending  northward  a  distance  of  about  35  miles. 
he  maps  of  these  areas  will  be  published  on  a  scale  of  about  2  miles 
to  1  inch. 

The  surveying  and  marking  of  the  south  and  east  boundary  of  the 
Black  Mesa  Forest  Reserve  was  commenced  in  November,  1902,  and 
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completed  in  April,  1903.  The  total  length  of  the  line  surveyed  was 
about  155  miles.  Special  iron  posts  were  set  at  intervals  averaging  1 
mile  along  the  entire  line. 

The  marking  of  the  east  boundary  of  the  Gmham  Mountain  Reserve 
was  completea  in  May,  1903. 

In  the  spring  of  1903  triangulation  control,  preliminary  to  topo- 
graphic mapping  to  be  undertaken  in  the  fall,  was  carried  from  Flor- 
ence southward,  by  way  of  Tucson  and  Tombstone,  to  the  interna- 
tional boundary  line,  and  a  series  of  Y-level  lines  were  run  between 
Tucson,  Tombstone,  and  Nogales,  based  on  an  elevation,  determined 
by  the  boundary  commission,  of  a  post  at  Nogales. 

Memorandum  of  xDork  in  Arizona  hy  the  geologic  Jxranch, — During 
the  fiscal  year  1902-3  a  party  in  charge  of  Dr.  F.  L.  Ransome  has 
made  a  geological  map  of  the  Bisbee  quadrangle,  embracing  the 
Warren  mining  district,  in  which  are  the  well-known  copper  Queen 
and  Calumet  and  Arizona  mines.  In  addition  to  this  general  map,  on 
the  scale  of  approximately  1  mile  to  the  inch,  a  more  detailed  geologi- 
cal map,  on  a  scale  of  1,000  feet  to  1  inch,  was  made  of  a  smaller  area 
embracing  the  productive  copper  mines  near  Bisbee.  The  occurrence 
of  the  copper  ores  was  carefully  studied  with  particular  reference  to 
their  geological  structure,  origin,  and  economic  future.  The  final 
results  of  this  investigation  will  shortly  be  published  in  the  form  of  a 
comprehensive  report  on  geology  and  ore  deposits  of  the  Bisbee 
quadrangle. 

A  similar  report  on  the  Globe  copper  district,  based  upon  fieldwork 
carried  on  during  the  latter  part  of  the  fiscal  year  1901-2,  is  now  in 
press. 

Memorandum  of  xcorh  in  Arizona  hy  the  hydrographing  hranch, — 
Under  the  hydrogmphic  branch  of  the  Geological  Survey  are  included 
the  operations  or  the  reclamation  service  and  of  the  divisions  of 
hydrography  and  hydrology. 

The  reclamation  service  has  to  do  with  the  provisions  of  the  law  of 
June  17,  1902,  setting  aside  the  proceeds  from  the  disposal  of  the 
public  lands  for  the  construction  of  irrigation  works.  Under  this  law 
surveys  are  being  made  of  various  feasible  projects  for  reclaiming 
arid  land,  the  principal  of  these  being  on  Salt  River  near  the  mouth 
of  Tonto  CreeK,  on  Gila  River  below  San  Carlos,  and  along  Colorado 
River  from  Needles  to  Yuma.  The  results  of  these  surveys  and  exam- 
inations will  be  submitted  to  the  Secretary  of  the  Interior  for  decision 
as  to  ultimate  construction  of  reservoirs,  canals,  and  other  hydraulic 
works. 

On  Salt  River,  plans  and  estimates  have  been  made  for  a  large  dam 
to  store  the  flood  waters,  also  for  cement  works  to  manufacture  the 
cement  needed  in  the  construction  of  the  dam,  and  for  an  electrical 
power  plant  for  developing  power  to  be  used  in  connection  with  con- 
struction and  for  pumping  water  for  irrigation  in  the  Salt  River  Val- 
ley. Detailed  mapping  has  also  been  begun  in  the  canyon  of  Salt 
River  and  extending  easterly  to  and  beyond  Phoenix  and  southerly  to 
the  vicinity  of  Florence  and  the  Sacaton  Indian  Reservation.  This 
map  shows,  in  10-foot  contours,  all  elevations  of  the  surface,  roads, 
houses,  irrigating  canals  and  ditches,  wells,  and  all  other  improve- 
ments. It  will  serve  as  a  basis  upon  which  to  indicate  the  character 
of  the  land  and  of  the  ownership. 

On  Gila  River  diamond  drill  borings  have  been  made  to  ascertain 
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depths  to  bed  rock  and  to  obtain  information  upon  which  to  base  more 
complete  plans  and  estimates  of  the  cost  of  storage  of  the  floods  of 
this  stream.  Obsen^ations  of  river  flow  and  of  sediment  have  been 
made,  and  other  facts  bearing  upon  the  problem  of  water  conserva- 
tion. The  irrigable  lands  are  to  be  mapped  as  noted  above  in  connec- 
tion with  the  systematic  mapping  of  the  Salt  River  Valley. 

The  reclamation  of  lands  along  Colorado  River  is  one  of  the  ffreat 
problems  of  future  development.  Detailed  contour  maps  have  oeen 
made  of  the  lands  along  the  river,  showing  the  slope  of  these  and 
affording  data  upon  which  to  base  preliminary  estimates  for  alternative 
plans  of  reclamation.  In  all,  nearly  400  miles  of  river  have  been  care- 
fully studied  and  work  begun  upon  the  determination  of  the  depth  to 
bed  rock  at  the  most  important  dam  sites. 

The  division  of  hydrography  has  maintained  systematic  measure- 
ments of  Salt,  Gila,  and  Colorado  rivers,  and  obtained  data  which 
will  be  of  use  in  the  consideration  of  the  plans  of  the  reclamation 
service. 

The  division  of  hydrology,  having  to  do  with  the  geologic  facts 
which  govern  the  occurrence  of  underground  waters*  has  begun  a  sys- 
tematic study  of  the  underground  waters  of  the  Salt  River  Valley, 
with  a  view  to  the  full  development  of  these.  Reconnaissance  has 
also  been  made  of  the  artesian  conditions  in  the  vicinity  of  Benson  and 
Tuc^^n. 

ARTESIAN   WATER. 

Only  individual  efforts  have  been  made  to  secure  artesian  water  in 
this  Territory.  Ranchers  of  small  means  have  taken  up  the  subject, 
and  in  many  instances  they  have  lost  the  flow  of  water  or  allowed  it  to 
greatly  diminish  by  reason  of  failure  to  case  the  wells.  The  water 
caves  the  well  and  chokes  the  supply  unless  proper  casing  is  provided. 

In  Graham  County  there  were  a  number  of  successful  wells  bored 
during  the  past  year,  adding  to  the  twenty-four  wells  in  activ^e  opera- 
tion there.  The  Gila  Valley  is  the  center  of  the  artesian  belt,  and 
where  the  greater  number  of  wells  have  been  sunk.  The  flow  of 
water  averages  about  75  gallons  per  minute,  and  the  water  is  pure  and 
healthful. 

The  fact  that  artesian  water  has  been  secured  and  benefits  received 
from  the  supply  of  water  f uraished  should  arouse  some  interest  in  the 
subject  which  will  result  in  a  concerted  effort  on  a  large  scale  to  deter- 
mine the  full  value  of  the  hidden  water  supply.  No  doubt  thousands 
of  acres  of  land  might  be  brought  under  successful  cultivation  by  this 
means  in  many  sections  of  Arizona. 

The  development  of  artesian  water  is  in  the  first  stages,  and  immense 
possibilities  and  widespread  benefits  will  come  with  the  greater  exploi- 
tation of  this  hidden  resource. 

In  the  San  Pedro  Valley,  near  Fairbank,  there  are  a  number  of 
wells,  and  many  have  been  in  successful  opjeration  for  the  past  five  years. 
The  water  thus  obtained  is  used  for  irrigation  purposes  and  insures 
the  rancher  against  crop  failures.  A  vast  artesian  belt  is  known  to 
exist  in  the  San  Pedro  Valley,  beginning  above  Benson  and  extending 
far  below  it,  covering  a  distance  of  fully  50  miles. 

There  are  at  present  in  the  Territory  wells  in  the  San  Simon,  Gila, 
San  Pedro,  and  Santa  Cruz  valleys.  The  flow  of  water  in  most 
instances  is  through  2  and  2i  inch  pipes.  A  flow  was  developed  at 
the  Stone  Ranch,  near  Fairbank,  in  Cochise  County,  which  comes  to 
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the  surface  in  3-inch  pipes.  The  average  depth  of  the  wells  is  between 
300  and  400  feet. 

The  number  of  flowing  wells  in  Graham  Countj^  is  40.  The  average 
flow  of  these  wells  is  75  gallons  per  minute.  Their  average  depth  is 
560  feet.  It  is  estimated  that  a  well  of  the  capacity  indicated  will 
supply  water  suflicient  for  from  25  to  40  acres,  according  to  the  char- 
acter of  the  soil  and  kind  of  crop. 

The  extent  of  the  artesian  belt  is  difficult  to  estimate.  Wherever 
wells  have  been  bored  along  the  foothills  good  flows  have  been  obtained, 
and  if  it  should  prove  that  the  belt  extends  into  and  through  the  San 
Simon  valley,  which  is  simply  a  continuation  of  the  Gila  Valley,  hun- 
dreds of  thousands  of  acres  of  land  will  be  reclaimed.  And  the  indi- 
cations are  that  the  belt  continues  on  through  this  valley,  for  one  of 
the  present  wells  is  located  where  the  San  Simon  begins.  The  wells 
that  have  so  far  been  developed  range  in  size  from  3  to  6  inches  in 
diameter,  but  now  that  it  has  been  demonstrated  beyond  question 
that  it  is  permanent  artesian  water,  larger  wells  will  be  made.     The 

freatest  flow  of  water  was  struck  at  240  feet.  Some  of  the  wells  are 
eeper,  though  flows  have  been  obtained  at  100  feet. 
It  has  been  estimated  by  consei-vative  men  that  the  present  flow  from 
the  aggregation  of  wells  now  in  existence  in  Graham  G)unty  equals  the 
volume  of  water  running  in  the  Gila  river  during  the  month  of  April. 
While  this  estimate  may  be  incorrect,  it  furnishes  an  idea  of  the 
amount  of  water  flowing  from  these  wells.  It  is  confidently  believed 
that  artesian  water  can  be  procured  in  an}^  part  of  the  Gila  Valley, 
although  it  has  been  fully  demonstrated  that  the  bed  rock  which  holas 
the  water  down  dips  to  a  much  greater  extent  as  it  nears  the  river. 
At  Puna,  S.  S.  Marshall  went  to  a  depth  of  over  800  feet  with  a  6-inch 
pipe,  and  yet  did  not  strike  artesian  water,  but  he  is  confident  that  a 
greater  depth  will  secure  the  water,  and  will  undertake  the  work  again. 

MINING. 

Mining  has  always  been  the  backbone  of  industrial  development  in 
Arizona.  As  operations  are  extended  and  enlarged  the  benefits  are 
felt  in  all  lines  of  commercial  activity.  The  area  of  agriculture  is 
measurably  widened,  new  lands  being  pressed  into  cultivation  by  the 
rise  of  mining  camps,  which  afford  markets  for  the  production. 

Arizona  contains  some  of  the  largest  mining  camps  in  the  United 
States,  notable  among  them  being  at  Bisbee,  CHfton,  Morenci,  Globe, 
Jerome,  Congress,  and  Pearce.  During  the  year  most  extensive 
improvements  have  been  made  in  the  mining  operations  carried  on  and 
the  population  of  mining  camps  has  increased. 

The  steady  advancement  of  mining  is  perhaps  best  shown  in  the 
report  of  the  United  States  surveyor-general  of  Arizona  for  the  fiscal 
year  ended  June  30,  1903.  Through  this  report  a  most  excellent  idea 
of  the  substantial  basis  upon  which  mining  is  conducted  in  Arizona  is 
presented,  and  affords  an  index  to  the  progress  made  which  is  accurate 
and  reliable. 

The  report  shows  that  the  special  deposits  made  for  office  work  and 
stationery  in  connection  with  the  survey  of  mining  claims  in  this  Ter- 
ritory for  the  year  aggregate  $17,965,  being  an  increase  of  $7,290  or 
40  per  cent  over  similar  deposits  for  the  previous  fiscal  year  and  an 
increase  of  480  per  cent  over  the  year  1899. 
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The  number  of  mineral  surveys  ordered  during  the  year  was  151, 
the  locations  embmcing  596  lode  claims,  24  placer  claims,  and  IT  mill- 
site  claims,  making  a  total  of  687,  as  against  371  claims  of  the  preced- 
ing year.  This  represents  an  increase  of  30  per  cent  in  the  numl^er  of 
orders  issued  compared  with  last  year  and  an  increase  of  71  percent  in 
the  number  of  locations  applied  for.  This  is  regarded  as  of  more  than 
ordinary  signiticance  when  it  is  considered  that  the  preceding  year's 
report  showed  considerable  increase  over  previous  years.  The  min- 
eral plats  prei^ared  in  the  office  of  the  United  States  surve\-or-genei-al 
of  Arizona  during  this  period  numbered  481. 

The  report  also  shows  that  there  were  17  amended  survey  orders 
issued,  1  segregation  survey  executed,  1  amended  survey  executed, 
and  109  mineral  surveys  approved;  this  work  embraced  346  lode 
claims,  19  mill  sites,  and^  8  placer  claims,  making  a  total  of  373. 

When  it  is  considered  that  the  cost  of  surveying  and  of  gaining  title 
to  a  single  mineral  or  mill  site  claim  is  approximately  §873  (including 
the  $500  of  work  required  to  be  done  on  the  claims)  it  will  be  seen 
that  the  mine  owners  would  not  readily  assume  this  expense  in  mining 
were  they  not  fully  convinced  of  the  great  value  of  their  properties. 
The  volume  of  this  class  of  work  executed  by  the  United  State.^  sur- 
veyor-general is  probabl}'  one  of  the  best  proofs  of  the  valuable  acqui- 
sitions in  mining  claims  made  during  the  year  and  the  unsurpassed 
activity  this  industry  is  enjoying  in  the  Territory. 

In  order  to  present  substantial  information  in  regard  to  the  advance- 
ment in  the  mining  industry  during  the  past  fiscal  year,  I  have  the 
honor  to  submit  herewith  brief  descriptions  of  some  of  the  leading 
mines  of  Arizona  of  which  reports  have  been  submitted  to  me  by  the 
owners  or  persons  authorized  to  make  such  statements. 

I  wish  to  state  that  letters  were  sent  to  mine  owners  and  managers 
of  mines  throughout  the  Territory  and  but  a  very  small  number  of 
responses  were  received,  hence  I  am  unable  to  give  definite  information 
in  regard  to  many  mines  that  are  well  known  as  producers. 

Cochise  CJocnty. 

the  black  diamond  mine. 

[By  Mr.  N.  O.  Bagge,  general  manager.] 

The  total  claims  owned  by  the  Black  Diamond  Copper  Mining  Company  cover  600 
acres,  and  the  principal  ones  are  held  by  United  States  patents.  The  formation  of 
the  mine  is  a  porphyry  and  lime  contact.  The  ore  iS  a  copper  sulphide  with  an  iron 
oxide  f^angiie,  and  is  self  fluxing.  We  have  done  12,000  feet  of  development  work 
in  drifts  and  shafts. 

The  eipiipment  of  the  mine  consists  of  hoists,  2  air  compressors  (54  and  85  horse- 
power, respectively),  which  run  10  machine  drills,  well  eijuipped  machine  and  black- 
smith shop;  also  commodious  dwellings  and  bunk  houses  for  the  miners  and  their 
families.  A  schoolhouse  is  being  erected  for  the  next  school  term,  and  we  will  start 
with  an  attendance  of  80  to  40  children. 

We  have  constructed  an  aerial  tramway,  7,500  feet  long,  connecting  the  mine  with 
the  smelter  and  having  a  capacity  of  250  tons  per  day. 

Our  smelter  plant  consists  of  2  furnaces,  roaster,  etc.,  with  a  capacity  of  200  tons 
l)er  day.  We  employ  over  100  men,  and  have  commenced  the  production  and  ship- 
ment of  copper  matte. 

BISBEE   QUEEN. 

[By  Mr.  William  L.  Hargrove,  secretary.] 

The  property  of  the  Bisbee  Queen  Development  Company  is  located  in  the  Warren 
mining  district.  This  district  embraces  the  range  of  hills  known  as  the  Mule  Moun- 
tains, extending  15  miles  north  and  south  and  10  miles  east  and  west,  the  highest 
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point  having  an  elevation  of  7,200  feet,  and  the  lowest,  on  the  edge  of  the  surround- 
ing plains,  4,500  feet.  The  highest  point  on  the  Bisbee  Queen,  located  about  the 
center  of  the  group,  is  5,500  feet. 

A  glance  at  the  map  shows  the  ground  to  lie  3}  miles  southeast  of  Bisbee. 

Work  began  in  June  on  shaft  No.  1,  located  near  the  center  of  the  ground.  The 
work  will  be  carried  down  in  a  three-compartment  shaft  with  power  drills,  and  the 
machinery  will  be  of  the  highest  order,  the  company  appreciating  the  fact  that  in 
development  work  the  maximum  of  speed  and  economy  go  hand  in  hand. 

CALUMET   AND   BISBEE   DEVELOPMENT  COMPANY. 
[By  Mr.  M.  J.  Cunningham.] 

The  Calumet  and  Bisbee  Development  Company's  mines  are  located  2  miles  from 
the  Copper  Queen  Smelters  and  the  city  of  Bisbee.  The  company  was  orranized 
Noveml^r,  1902,  under  the  laws  of  Arizona.  The  property  contains  16  claims.  During 
the  past  year  we  have  been  sinking  a  2i-compartment  shaft,  and  are  now^  down  250 
feet.  We  employ  40  men.  Our  machinery'  consists  of  one  8  by  10  hoist,  one  large 
Nordberg  hoist,  two  SO-horsepower  boilei-s,  one  SO-horsepower  boiler,  and  a  large  air 
compressor  used  for  power  drills. 

Calumet  and  Cockise  Development  Company. — ^The  Calumet  and  Cochise  Development 
Compam^'s  mines  are  located  1 J  miles  from  Bisbee.  Development  work  was  started 
during  February  of  the  past  year  and  has  now  attained  a  depth  of  250  feet.  We  now 
employ  40  men.  Our  machinery  consists  of  one  10  by  12  hoist,  one  large  Nordberg 
hoist,  three  boilers  with  a  capacity  of  150  horsepower,  one  large  compressor  and 
engine  used  for  power  drills. 

No  ore  is  expected  in  either  of  the  above  properties  until  a  depth  of  1,000  feet  is 
reached.     Lime  and  iron  are  now  encountereci  in  both  shafts,  with  streaks  of  copper. 

Higgins  Development  Company. — The  Higgins  Development  Company's  property 
join  the  Copper  Queen  on  tne  west  and  are  right  in  the  city  of  Bisbee.  This  com- 
ply was  organized  May  25,  1903.  The  property  consists  of  10  patented  mines. 
The  surfece  shows  a  great  cieal  of  carbonate  ores — iron  and  lime.  We  are  now"  employ- 
ing about  30  men,  which  number  will  be  increased  to  75  as  soon  as  possible.  Our 
machinery  consists  of  one  10  by  14  hoist  and  one  50-horsepower  boiler.  The  shaft 
is  three-compartment. 

HILLTOP  SILVER-LEAD    MINES. 
[By  Mr.  E.  J.  Hands.] 

These  mines  are  located  in  the  Chiricahua  Mountains.  During  the  present  year 
the  company  completed  about  600  feet  of  work,  making  the  total  development  of 
the  mines  about  1,000  feet.  The  greatest  depth  attained  is  240  feet.  There  is  no 
machinery  on  the  ground. 

My  brother  and  I  own  the  Long  Dump  mine  adjoining  the  property  of  this  com- 
pany.    We  have  completed  a  100-foot  shaft. 

MITCHELL   DEVELOPMENT  COMPANY. 
[By  Mr.  C.  F.  Moore,  superintendent.] 

This  property  consists  of  60  claims,  4  of  which  are  patented,  lying  in  Montezuma 
and  Copper  canyons,  in  the  Huachuca  Mountains. 

Fifty  men  are  employed.  At  present  the  eciuipment  consists  of  only  one  whim, 
l-horsejKJwer;  two  16-hor8epower  gasoline  hoists. 

Before  the  present  year  nothing  more  than  the  assessment  and  location  w^ork  w^as 
done  by  us,  as  the  property  was  not  bonded  until  Deccml)er,  1902. 

We  are  now  sinking  two  shafts  and  driving  two  tunnels  on  copper  deposits,  and 
also  driving  two  tunnels  on  a  gold  quartz  vein. 

The  minerals  that  we  are  in  search  of  are  gold,  silver,  copper,  zinc,  and  lead. 

CONDON    MINE. 

[By  Mr.  Frank  Helia,  manager.] 

The  Cottonwood  Mining  and  Milling  Company  owns  and  operates  this  property, 
the  owner  being  Mr.  T.  G.  Condon.  The  mines  are  located  in  the  Dos  Cabezas 
mining  district..  The  equipment  consists  of  a  5-gtamp  mill  and  Frue  vanner  concen- 
trator, the  daily  capacity  of  the  mill  being  10  tons.  There  is  also  a  10-ton  cyanide 
plant  in  operation  on  tlie  property.  The  capacity  of  the  mill  is  to  l)e  increase<l  to 
20  tons  in  the  near  future.    The  present  work  consists  of  developing  the  claims. 
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The  Lucky  Jim  Mine. — Myself  and  associates  own  the  Lucky  Jim  and  theTigre  mines 
in  the  Dos  Cabezas  district,  upon  which  we  have  done  considerable  development 
work  during  the  year.  The  Tigre  has  300  feet  of  development  work  and  ore  has 
been  milled  from  both  properties. 

WOLVERINE  AND    ARIZONA    MINES. 
[By  Mr.  W.  H.  Brophy,  resident  agent.] 

The  Wolverine  and  Arizona  Development  Company  owns  a  group  of  seven  claims 
in  the  Warren  district,  adjoining  the  properties  owned  by  the  Copper  Queen  Com- 
panv  and  the  Pittsburg  and  Duluth  Development  Companv. 

The  work  was  commenced  on  this  property  in  April,  ancl  it  is  the  intention  of  the 
company  to  sink  a  three-compartment  shaft  to  the  depth  of  500  feet  or  more,  and 
from  the  bottom  of  the  shaft  run  drifts  and  tunnels  through  the  various  claims  com- 
prising the  group.  At  the  present  time  there  is  a  steam  hoist  in  operation  upon  the 
property,  and  sinking  progresses  at  the  rate  of  about  100  feet  per  month.  The  com- 
pany employs  about  30  men  in  its  operations. 

WISCONSIN   MINES. 

[By  Mr.  Henry  Hambur:g:.  general  manager.] 

This  property  is  in  Hartford  district,  Huachuca  Mountains.  The  main  work  has 
been  done  on  the  Wisconsin  claim.  A  tunnel  of  200  feet  has  been  driven  on  this 
claim  and  in  the  progress  of  the  work  four  ledges  were  penetrated,  the  first  being 
encountered  106  feet  from  the  mouth  of  the  tunnel,  from  which  point  a  winze  was 
opened  23  feet.  The  values  are  in  copper  and  silver,  with  small  values  in  gold. 
There  is  no  equipment  on  the  property. 

DRAGOON  COPPER   MINING    AND  SMELTING  COMPANY'S   MINES. 
[By  Mr.  G.  M.  Henry,  general  manager.] 

The  Dragoon  Copper  Mining  and  Smelting  Company  was  organized  May  2,  1902, 
with  7  mining  claims  in  the  Dragoon  Mountains,  acLjoining  the  property  of  the 
Black  Diamond  Copper  Mining  Companv.  During  that  time  the  company  has 
located  13  claims,  making  a  total  of  20,  and  has  also  erected  a  camp  to  accommodate 
the  men,  18  in  number.  The  camp  is  ecjuipped  with  a  blacksmith  shop,  hoisting 
works,  and  a  34-horsepower  gasoline  engme.  The  mine  is  developed  by  a  double- 
compartment  shaft  of  325  feet.  We  have  on  the  dump  a  quantity  of  ore,'  the  values 
being  in  copper,  lead,  silver,  and  gold.  A  tramway  850  feet  in  length  to  carry  sup- 
plies up  to  the  mine  has  also  been  erected,  together'with  4  miles  of  wagon  road. 

NESSELRODE  MINING  COMPANY. 
[By  Mr.  William  L.  Johnson,  mining  engineer.] 

The  property  controlled  by  this  company,  consisting  of  four  claims,  was  discovered 
and  located  in  October  last  and  development  work  was  begun  November  20,  1902. 

One  incline  shaft  was  sunk  102  feet,  with  one  level  of  82  feet  run  at  50  feet  from 
the  surface,  and  a  second  level  at  102  feet  from  the  surface  has  been  run  118  feet. 
From  this  level,  which  runs  north  and  south,  a  crosscut  was  driven  east  110  feet. 
From  this  point  a  crosscut  was  driven  south  35  feet  to  connect  with  a  vertical  work- 
ing shaft.  This  shaft  is  a  double  compartment,  4}  by  4  in  the  clear  and  timbered. 
All  of  the  work  thus  far  has  been  in  ore,  principally  manganese,  carrying  chloride 
and  horn  silver.  A  cross  ledge  of  galena  nmning  east  and  west  was  cut  about  mid- 
way from  the  shaft  and  end  of  level  No.  2.  W'hile  most  of  the  ore,  owing  to  the 
proximity  to  the  surface,  has  been  greatly  leached  and  oxidized,  much  of  it  carries 
good  values  in  silver  and  gold. 

The  mine  is  equipped  with  engine  hoist  and  everything  necessary  for  rapid  and 
economical  development  and  promises  to  become  a  shipper  during  the  year. 

This  company  is  a  close  corporation.  It  h-is  a  good  prospect,  pays  its  bills,  and  is 
engaged  in  mining  and  not  in  stock  broking. 

COPPER  QUEEN   MINES. 

[By  Mr.  Walter  Douglas,  superintendent.] 

The  mines  of  Copper  Queen  Consolidated  Mining  Company  at  Bisbee,  in  the  War- 
ren mining  district,  have  been  producers  since  1880,  the  first  copper  having  been 
made  on  August  15  ot  that  year.    Development  work  has  been  steadil^^p^^uted, 
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and  the  tonnage  of  ore  has  annually  increased  throughout  the  past  twenty  years, 
though,  owing  to  the  low  grade  of  ore  reduced  and  the  congested  condition  of  the  old 
smelting  works,  the  output  of  copper  has  not  been  materially  increased  since  1900. 

The  production  of  Bessemer  copper  for  the  twelve  months  ending  June  1,  1903, 
was  19,000  tons,  or  practically  the  same  as  for  the  preceding  year.  Owing,  however, 
to  the  increased  transportation  facilities  and  the  conseauent  cheapening  of  supplies 
and  fuel,  it  was  found  possible  to  treat  a  lower  grade  ot  ore  than  had  hitherto  been 
possible. 

The  mine  is  operated  and  the  ore  is  brought  to  the  surface  through  five  shafts,  of 
which  two  are  used  for  development  work  only.  The  different  shafts  are  connected 
with  the  smelting  works  by  a  standard-gauge  railroad,  and  the  ore  is  transported  by 
this  railroad  from  the  storage  bins  at  the  hoisting  works  to  the  main  smelter  bins, 
from  whence  the  furnaces  are  fed.  The  reduction  works  are  composed  of  a  smelting 
and  converting  plant,  there  being  five  steel  water-jacketed  furnaces,  120  by  42  inches, 
and  five  5  by  9  foot  Queen  Type  converters.  Steam  is  furnished  for  the  hoisting  and 
reduction  works  by  thirty-two  common  tubular  and  marine  boilers  of  various  sizes 
and  designs,  the  fuel  at  present  in  use  being  crude  oil  from  Texas  and  California. 
The  total  consumption  is  about  13,000  gallons  per  day,  while  about  100  tons  of  coke 
is  consumed  at  the  smelter. 

The  wage  of  the  undergroimd  work  is  a  uniform  one  of  $3.50,  all  working  eight- 
hour  shifts.  This  also  applies,  to  a  great  extent,  in  the  smelting  works  as  regards 
skilled  labor. 

The  ore,  occurring  as  it  does  wholly  in  the  limestone,  is  in  the  form  of  oxides, 
carhonateg,  and  sulphides,  with  now  and  then  small  amounts  of  native  copper.  The 
proportion  of  oxidized  material  to  the  sulphide  is  suflScient,  however,  to  allow  of  a 
sufficiently  high-grade  matte  being  made  for  converting  without  the  necessity  of 
roasting. 

Owing  to  the  dearth  of  pure  water  and  the  impossibility  of  installing  more  modem 
appliances  necessary  to  treat  a  larger  tonnage  of  lower  grade  ore  in  the  restricted 
limits  of  the  present  location,  it  was  decided  sometime  ago  to  commence  the  construc- 
tion of  an  essentially  up-to-date  plant  where  there  was  an  abundance  of  room  for 
extension  and  where  an  unlimited  water  supply  was  assured.  The  Sulphur  Springs 
Valley,  in  the  vicinity  of  the  town  of  Douglas,  was  chosen  as  a  suitable  site  and 
jj^ound  was  broken  for  the  new  works  in  March,  1902. 

The  new  reduction  works  will  have  a  capacity  of  about  2,000  tons  of  ore  per  day, 
and  while  the  output  of  the  Queen  mines  will  not  be  largely  increased,  the  surplus 
ore  will  come  from  other  mines  owned  by  Phelps,  Dodge  &  Co.,  and  from  outside 
sources. 

TOMBSTONE  CONSOLIDATED   MINES. 
[By  Mr.  W.  F.  Staunton,  general  manager.] 

At  the  close  of  the  fiscal  year  our  new  four  compartment  shaft  reached  a  depth  of 
710  feet  or  170  feet  below  the  old  original  water  level  of  the  mines.  The  pumping 
machinery  provided  is  proving  abundantly  able  to  handle  the  inflow  of  water,  which 
varies  between  2,000,000  and  2,500,000  gallons  per  twenty-four  hours.  It  has  been 
established,  as  expected,  that  the  pumping  from  one  shaft  will  drain  the  whole  district 
so  as  to  permit  the  resumption  of  work  in  all  of  the  mines  below  water  level.  All  of 
the  principal  shafts  of  the  district  have  been  repaired  and  put  in  readiness  to  resume 
work  and  many  of  the  old  levels  reopened  in  order  to  permit  further  work  in  hitherto 
unexplored  ground  above  the  water  level. 

During  the  year  a  branch  line  of  railway  has  been,  built  to  Tombstone,  connecting 
with  the  El  Paso  Southwestern  at  Fairbank,  greatly  facilitating  the  handling  of  sup- 
plies and  ore. 

About  two  hundred  men  are  employed,  which  number  will  be  increased  as  the 
mines  become  more  thoroughly  opened.  All  pumping  and  hoisting  machinery  needed 
for  carrying  the  work  to  a  depth  of  1,000  feet  has  been  purchased  and  is  on  the 
ground. 

THE  BUCKEYE   MINING    AND   MILLING   COMPANY. 
[By  Mr.  George  V.  Mitchell,  manager.] 

This  property  consists  of  forty  claims,  and  is  located  in  Cochise  County,  in  the  Dos 
Cabezas  spur  of  the  Chiricahua  Mountains,  in  what  is  known  as  the  Tevis  mining 
district.  The  location  is  about  8  miles  in  a  southwesterly  direction  from  Bowie  sta- 
tion on  the  Southern  Pacific  Railway. 

The  camp  is  located  in  the  Rock  house  canyon  and  is  approached  by  a  good  wagon 
road  from  Bowie.  The  altitude  of  the  camp  is  5,000  feet  and  is  supplied  with  good 
water  from  the  canyon  where  there  is  a  running  stream  the  entire  year  except  dur- 
iHB  an  exceptionally  dry  period.  ^,^,^,^^^  ^^  V^OOg IC 
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The  building  of  the  camp  eongii^  of  a  commigHary  or  store  and  office  building 
combined,  Ht^esLV  office,  boarding  house,  three  bunk  houses,  two  frame  cottages,  grain 
house,  stable  and  shed,  and  tents  for  families,  making  the  entire  number  about 
twenty-five. 

The  ore  bodies  are  about  a  mile  from  the  camp,  and  are  reached  by  surface  and 
aerial  tramways  that  amount  to  about  seven  thousand  feet  The  ore  bodies  consist 
of  ledges  of  c|uartz  charged  with  sulphide  mineral  consisting  of  iron  and  lead.  There 
are  three  mam  ledges — the  Virginia,  the  Philadelphia,  and  the  Black  Bird.  There 
has  been  about  1,000  feet  of  tunnels  and  incline  shafts. 

Water  has  been  developed  bv  a  well  125  feet  deep  with  two  drifts  <'roascutting  the 
gulch  on  either  side  of  the  shaft  115  and  100  feet  each.  Thus  few  the  water  supplied 
by  this  has  been  a<lequate  for  all  demands. 

The  fuel  supplies,  consisting  of  oak  and  juniper,  are  derived  from  the  adjoining 
mountains  and  seem  to  be  sufficient  for  a  number  of  years. 

The  ore  is  treate<i  by  concentration  and  cyaniding  the  tailing.  The  concentration 
plant  consists  of  five  Wilfley  tables,  one  double-comi>artment  jig,  three  sets  of  Davis 
rolls,  one  Blake  rock  crusher,  one  60-horsepower  Atlas  engine,  a  battery  of  three 
boilers  of  the  capacity  of  125  horsepower.  The  cyanide  plant  is  arranged  to  treat  40 
tons  of  tailings  daily  by  the  percolation  prot^ess. 

Roads,  installation  of  plant,  underground  development,  and  general  improvements 
have  cost  in  the  neighborhoo<i  of  $60,000. 

This  is  a  new  property,  and  it  may  be  said  that  all  the  improvements  have  been 
made  within  the  past  twelve  months. 

Co<:x)NiNo  County. 

CANYON   COPPER  COM  PA  NY*  8   MINES. 

[By  Hon.  John  H.  Page,  general  manager.] 

The  patented  mining  claim  is  located  in  the  Grand  Canyon  Forest  Reserve,  about 
two  thousand  feet  below  the  rim  of  the  canyon,  on  the  Grand  View  trail.  The  for- 
mation is  the  limestone-porphyry  contact  common  in  Arizona  copper  mines.  Con- 
siderable development  work  has  been  done  during  the  past  year,  and  the  ore  taken 
out  in  this  work  has  been  shipped  to  the  El  Paso  Smelting  Works.  The  ores  are 
copper  carbonates,  oxide.s,  and  sulphides  and  are  high  grade.  We  are  operating  the 
mme  at  present  with  a  force  of  fifteen  men  and  the  contact  bearing  the  ore  is  fast  being 
oj)ened  up. 

The  location  of  the  property  is  unique,  the  walls  of  the  side  canyon  affonling  excel- 
lent tunnel  sites.     No  hoisting  machinery  is  necessary. 

The  company  also  owns  a  millsite  on  one  of  the  most  beautiful  portions  of  the  rim 
of  the  canyon,*  upon  which  is  located  a  substantial  log  building.  This  is  known  as 
the  Grand  View  Hotel,  and  is  operated  by  the  comj)any.  A  new  building  is  being 
erected  and  in  a  very  short  time  we  shall  have  accommodations  for  a  large  number 
of  people  who  wish  to  see  the  canyon  from  this  particular  place. 

The  asbestos  deposit  across  the  Colorado  River  from  our  copper  mine  has  been 
worke<l  extensively  the  past  vear,  the  blanket  vein  of  serpentine  was  opened  up  and 
considerable  asbestos  was  packed  out  of  the  canyon  and  shipped  to  New  York.  This 
asbestos  is  of  fine  (juality  and  commands  a  ready  market. 

Gila  County. 

arizona-(orx)rado  copper  belt  and  gold  mining  and  milling  company. 

[By  Mr.  R.  M.  Force,  president.] 

This  property  comprises  the  DeCloss  group  of  five  claims  and  twelve  other  claims 
contiguous  or  adjacent  to  them. 

The  DeCloR^  group  is  situated  in  Irene  gulch.  The  location  of  the  entire  property 
is  advantageous,  Inking  on  the  (ilobe  copper  belt  and  in  the  vicinity  of  tne  mt:»st 
active  and  promising  development.  The  claims  are  only  from  li  to  9.  miles  distant 
from  the  01<1  Dominion,  United  Cil()be,and  Copper  Hill  proi)erties,  the  most  important 
mines  at  present  in  the  district. 

Development  work  on  the  DeCloss  group  of  the  Arizona-Colorado  Company  has 
been  in  progress  since  last  May.  For  the  pur|)ose  of  demonstrating  the  property  a 
prospect  sliaft  was  sunk  on  the  Little  Beauty  claim  to  a  depth  of  153  feet,  'the 
developments  in  this  prospect  shaft  were  so  en(^)uraging  that  the  company  felt  war- 
ranted in  sinking  a  larger  working  shaft.     The  place  selected  for  this  is  on  the  Ida 
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May  claim,  223  feet  west  of  the  prospect  shaft  and  more  than  50  feet  lower.  This  new 
shaft,  which  has  two  compartments  and  is  well  timbered,  is  now  down  70  feet.  A 
serviceable  whim  is  employed  in  sinking  and  two  shafts  are  being  worked. 

On  the  Baltic  claim  there  is  a  crosscut  tunnel  over  200  feet  in  length  and  which  is 
now  nearing  the  lead. 

The  vein  on  the  Commerce  claim  is  developed  by  a  tunnel  following  the  ore  for 
140  feet.    The  ore  carries  values  in  copper,  gold,  and  silver. 

The  NeUie  M  adjoins  the  Baltic  on  the  south.  The  work  done  is  not  important, 
but  it  is  of  interest  because  analysis  of  the  ore  shows  it  to  contain  gold,  silver,  tin, 
and  uranium  in  small  quantities,  besides  copper. 

The  Franklin  claim  lies  to  the  north  side  of  Irene  gulch.  The  vein  has  been 
prospected  through  two  shallow  shafts,  the  deepest  20  feet. 

The  Dunkirk  claim,  about  one-fourth  of  a  mile  south  of  the  working  shaft  of  the 
Little  Beauty,  is  cut  by  an  iron  and  lime  dike.  Two  prospect  holes  have  been  sunk 
into  the  iron,  the  deepest  being  20  feet.  There  is  a  trace  of  gold  in  this  iron  and 
occasional  traces  of  lead.  This  belt  of  iron  runs  through  four  of  the  company's 
claims.  It  is  especially  valuable  as  affording  an  almost  inexhaustible  supply  of  flux- 
ing material,  in  which'  the  district  is  deficient,  and  it  is  probable  that  near  the  lime 
contact  copper  will  be  found. 

The  development  on  most  of  the  other  claims  consists  only  of  location  work.  It 
is  the  company's  intention  to  sink  the  double  compartment  shaft  on  the  Ida  May  to 
a  depth  of  500*feet  and  open  up  the  ground  thoroughly.  The  shaft  will  be  equipped 
with  a  steam  hoist  as  soon  as  neeSed,  but  no  unnecessary  improvements  will  be 
made. 

BLACK    WARRIOR   COPPER   MINES. 
[By  Mr.  E.  H.  Benson,  superintendent.] 

The  property  of  the  Black  Warrior  Copper  Company  Amalgamated  consists  of 
some  sixy-five  claims,  two  of  which,  the  Alontgomery  and  Dadeville,  are  furnishing 
all  of  the  ore  for  the  reduction  plant. 

The  reduction  works  consist  of  an  acid  plant  for  the  production  of  25  tons  of  sul- 
phuric acid  per  day. 

The  leacher  has  a  capacity  of  400  tons  per  day,  with  crushing  machinery,  elevators, 
and  complete  equipment  for  treating  the  ores  from  the  mine. 

The  concentrating  mill  has  a  capacity  of  100  tons  per  day;  the  smelting  furnace 
reverberatory,  50  tons  per  day;  the  refining  furnace,  10  tons  of  refined  copper  per 
day;  a  complete  pumping  plant  with  a  capacity  of  200,000  gallons  per  day,  and  addi- 
tional equipment  consisting  of  all  necessary  hoists,  compressors,  etc. 

The  mine  is  worked  by  tunnels.  The  development  work  of  the  past  year  amounts 
to  525  feet  of  tunnels,  besides  the  regular  assessment  work  on  the  different  claims. 

All  of  the  proi)erty  is  in  first-class  repair  and  condition  and  is  being  operated  at 
the  present  time. 

The  mine  is  situated  1  mile  from  the  plant,  being  connected  by  a  tramway.     The 

E reduction  for  the  past  year  has  been  about  100  tons  of  refi»ed  copper,  the  plant 
aving  been  idle  the  greater  part  of   the  year.     The  number  of  men  at  present 
employed  is  about  100. 

OLD   DOMINION   COPPER   MINES. 
fBy  Mr.  P.  W.  Hoar,  guperintendent.] 

We  have  acquired  no  new  properties  during  the  past  year.  The  underground 
development  in  our  deepest  workings  has  shown  sulphide  ore  deposits  to  such  an 
extent  that  the  management  of  this  company  have  deeme<l  it  advisable  to  erect  a 
new  smelting  plant  which  will  be  modern  in  every  respect;  also  a  concentrator,  a 
railroad  from  the  mine  to  the  smelter,  and  a  new  shaft,  which  will  be  sunk  1,000 
feet  before  any  other  work  therein  is  done. 

The  company  will  install  new  hoisting  engines,  boilers,  electric-Hghting  plant, 
compressors,  and,  in  fact,  practically  an  entire  new  equipment,  both  at  the  mine  and 
the  smelter,  for  the  extraction  and  treatment  of  the  ores  which  we  have  developed. 
Considerable  of  the  grading  work  has  already  been  done  and  most  of  the  contracts 
have  been  let.  We  expect  to  have  the  new  plant  in  operation  during  the  first  part 
of  the  year  1904.  We  have  been  treating  custom  ores  at  our  present  smelter  during 
the  last  few  months.  However,  when  the  new  smelter  is  installed  we  expect  to  do 
considerable  custom  work,  which  will  greatly  help  out  the  mining  interests  in  this 
district,  as  we  will  be  able  to  handle  ores  which  can  not  be  shipped  out  at  the  pres- 
ent time,  anil  the  prospector  and  small  mine  owners  will  necessarily  be  l)enented. 
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THE  CONFEDERATE   MIXING   COMPANY. 
[By  Mr.  Theodore  Orandall,  mana^r.] 

The  Confederate  Mining  Company,  incorporated  under  the  laws  of  the  Territory 
of  Arizona,  capital  $1,000,000,  and  operating  in  Brown's  mining  district,  own  seven 
full  mining  claims  in  Gila  Countv  and  have  an  eighteen  months'  bond  on  five  more 
claims  across  the  county  line  in  Maricopa  County. 

At  present  the  development  work  is  being  pushed  on  the  bonded  property.  This 
work  consists  of  a  64-foot  shaft.  From  the  52  foot  7  inch  level  a  crosscut  has  been 
run  110  feet  east,  where  ore  was  encountered  at  an  estimated  depth  of  80  feet. 

A  vertical  shaft  is  being  sunk  to  connect  the  crosscut  with  the  surface  to  secure 
air  and  further  exploit  the  ore.  An  adit  tunnel  is  also  being  run  to  connect  with 
the  crosscut,  and  when  completed  in  connection  with  the  crosscut  will  for  the  pres- 
ent form  the  working  level  of  the  mine.  From  the  breast  of  the  crosscut  it  is  the 
intention  of  the  management  to  continue  470  feet  eastj  where  a  parallel  vein  crops, 
A  shaft  is  down  30  feet  on  this  vein.  When  this  vein  is  cut  it  will  be  at  a  depth  of 
about  400  feet.  From  here  the  crosscut  will  be  continued  to  a  length  of  1,250  feet, 
giving  an  actual  depth  of  758  feet. 

The  property  will  be  paid  for  in  July,  and  it  is  the  mtention  of  the  management 
to  install  a  hoist  and  one  machine  drill  immediately. 

The  property  is  65  miles  northeast  from  Phoenix  and  about  46  miles  northeast 
from  Mesa,  the  nearest  railroad  point. 

The  officers  of  the  company  are:  Col.  Lee  Crandall,  president,  (4 lobe;  Maj.  R.  W. 
Crabb,  secretary  and  treasurer,  Uniontown,  Ky.,  and  Theoilore  Crandall,  manager, 
Cline,  Ariz. 

Graham  County. 

arizona  copper  company,  limited. 
[By  Mr.  James  Colquhoun.  general  manager.] 

The  mines  of  this  company  are  known  throughout  the  mining  world  and  are 
among  the  richest  and  most  profitable  copper  properties  in  the  L'nited  States,  The 
growth  of  the  mines  and  camp  have  been  steady,  each  year  evidences  of  the  stability 
of  the  mines  being  pret-ented  in  additional  equipment  and  the  spreading  out  of  the 
camp's  borders. 

The  mines  of  the  Arizona  Copper  Company  are  situated  in  the  Copper  Mountain 
and  Greenlee  mining  districti«,  near  the  town  of  Clifton. 

The  pnncipal  group,  the  l^ngfellow,  lies  under  and  near  the  town  of  Morenci. 

In  the  earlier  years  onlv  oxidized  ores  were  treated,  these  being  found  on  contact 
with  the  limestones  which  flank  the  mineral  belt. 

Later,  as  the  oxide  belt  was  becoming  exhausted,  the  adjacent  porphyry  was  pros- 
pected, and  in  this,  and  especially  on  its  contact  with  lime-shale,  very  large  veins  of 
8ulpl:idc  ores  were  devel<)pe<i. 

These  have  Ix^en  developed  to  a  depth  not  exceeding  500  feet  and  for  a  length 
of  nearly  1,500  feet  in  the  strike  of  the  veins.  The  veins  are  wide  and  very  con- 
tinuous, frequently  exceeding  100  feet  in  width. 

The  ore  is  a  very  low-grade  sulphide  ore,  90  \ier  cent  of  which  is  concentrating 
material. 

The  reserves  in  sight,  above  the  500-foot  level,  are  sufficient  to  assure  the  company 
of  many  years  of  active  existence.  About  70  per  cent  of  the  output  of  the  company 
is  obtained  from  this  source. 

The  Metcalf  group,  distant  7  miles  from  Clifton,  is  largjely  worked  by  the  open-cut 
system.  The  principal  ore  is  an  oxidized  ore  occurring  in  prophyry.  From  this  ore 
the  metal  is  extracted  mainly  by  a  leaching  process. 

About  20  per  cent  of  the  output  of  the  company  is  obtained  from  Metcalf.  The  ore 
is  lean,  but  it  exists  in  abundance  and  can  be  cheaply  mined. 

The  Coronado  group,  distant  9  miles  from  Clifton,  is  in  process  of  development. 
The  work  done  during  the  past  year  has  greatly  improved  the  prospects  of  this  prop- 
ertv,  which  will  soon  become  a  producer. 

the  metallurigical  works  are  situated  at  Clifton,  and  they  are  connected  with  the 
mines  by  a  3-foot  gauge  railroad,  which  is  admirably  equipped  for  heavy  work. 

The  smelting  plant  consists  of  six  water-jacketed  furnaces,  each  of  300  tons  capacity. 
The  Bessemer  plant  is  equipped  with  7-ton  converters,  an  electric  crane,  and  with 
many  up-to-date  appliances.  This  plant  has  a  capacity  equal  to  the  Bessemerizing 
of  20,000  tons  of  copper  per  annum.  The  concentrating  plants  number  four  in  all. 
They  have  a  gross  capacity  of  1,200  tons  per  day.  The  leaching  plant  treats  250  tons 
of  ore  per  day.     It  is  ecjuipped  with  a  modem  and  up-to-date  sulphuric-acid  plant. 
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The  machine  shops,  boiler  shops,  and  foundry  are  all  new  and  high  class,  admirably 
fitted  to  supply  the  wants  of  the  works  and  mines. 

During  the  past  year  the  company  treated  460,000  tons  of  ore,  which  yielded  15,000 
tons  of  copper,  the*  average  yield  being  about  3J  per  cent. 

During  the  past  three  years  the  company  has  done  a  large  and  profitable  business. 
It  has  expended  a  large  portion  of  its  profits  in  improvements,  which  have  cheapened 
costs  and  placed  it  in  a  position  to  live  through  hard  times.  The  management  is  com- 
posed exclusively  of  employees,  who  have  won  their  present  positions  by  merit. 

SIERRA    DE   ORO   GOLD   MINING    AND   MILLING   COMPANY   OF   ARIZONA,  LIMITED. 

[By  Mr.  Benj.  M.  Crawford,  manager.] 

This  group  of  mines  is  opened  by  a  tunnel  at  present  360  feet,  and  still  being  driven 
as  fast  as  men  can  drive  it,  with  splendid  results.  We  have  a  shaft  60  feet  deep  and  still 
being  worked;  tunnel  No.  2,  130  feet,  upon  the  upper  vein  showing  the  same  class 
and  character  of  ore  as  the  others.  In  addition  to  these  there  are  several  smaller 
works  or  openings  upon  the  different  veins.  We  are  working  these  claims  at  present 
with  night  and  day  shifts  and  hopne  soon  to  have  them  in  condition  and  sufficiently 
developed  for  the  erection  of  machinery. 

THE   POLARIS    MINES. 
[By  Mr.  E.  U.  Beauchamp,  general  manager.] 

The  Polaris  mines  are  situated  in  the  (ireenlee  (iold  Mountain  district,  about  6 
miles  north  from  Clifton,  and  consists  of  miniature  lode  claims,  19  in  number. 

In  addition  to  these,  the  company  also  owns  a  20-8tamp  mill  and  a  town  site  con- 
sisting of  110  acres  on  the  San  Francisco  River,  about  4  miles  above  the  town  of 
Clifton. 

Our  mines  are  not  producers  yet,  and  are  essentially  a  concentrating  proposition. 
Good  bodies  of  high  grade  shipping  ore  have  been  encountered  occasionally,  yet 
while  we  have  expended  $10,000  in  the  development,  consisting  of  about  1,000  feet 
of  shafts,  drifts,  tunnels,  etc.,  we  have  not  enough  ore  in  sight  to  warrant  starting 
up  our  mill  and  keeping  it  running  steadily. 

We  will  l>egin  a  Ime  of  development  on  an  extensive  scale,  consisting  of  a  system 
of  tunnels  run  on  the  vein  at  different  levels.  We  will  make  the  lower  level  or 
tunnel  our  main  workings,  and  outlet  by  gravity  for  all  of  our  ores. 

We  hope  by  this  plan  of  development,  to  open  up  enough  stoping  ground  to  jus- 
tify the  starting  of  our  mill.  All  of  our  property  is  paid  for  and  the  company  is  out 
of  debt.     Besides  the  mill,  we  have  a  store  and  asgay  office. 

LADY    WASHINGTON   GROUP. 

[By  Mr.  L.  H.  Mitchell,  owner.] 

I  have  five  raining  claims,  of  which  two  are  fractions.  They  are  situated  close  to 
the  town  of  Metcalf  and  consist  of  a  8olid  group.  The  I^y  Washington  and  Boss 
are  patented  claims,  and  the  Joe  Hanna,  Charlton,  and  Charlton  Reef  unpatented. 
The  development  consists  of  over  500  feet  of  tunnel  work,  besides  about  60  feet  of 
shafts.  I  am  at  present  running  a  tunnel  on  the  Lady  Washington,  which  I  intend 
to  run  about  600  feet.  I  have  no  machinery  on  my  property,  as  I  can  work  it 
conveniently  without  it  for  the  present. 

SANTA    ROSA   COPPER   COMPANY. 

The  mines  of  this  company  are  located  in  the  Copper  Mountain  district,  generally 
known  as  the  Clifton-Morenci  district.  The  mines  are  2i  miles  west  of  Metcalf  anci 
5  miles  north  of  Morenci. 

Since  February  a  tunnel  has  been  run  80  feet,  and  in  all  the  properties  are  developed 
by  about  2,000  feet  of  work,  mostly  in  tunnels.     Ore  is  being  mmed  for  shipment. 

DETROIT  COPPER   MINING   COMPANY   OF   ARIZONA. 
[By  Mr.  C.  E.  Mills,  superintendent.] 

Our  reduction  plant  consists  of  a  600-ton  concentrator,  four  furnaces,  and  a  con- 
verter plant  of  three  stands. 

The  power  plant  consists  of  gas  engines,  running  on  gas  made  from  hard  coal,  at  a 
coet  of  1.5  pounds  of  coal  per  B.  H.  P.  hour. 
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We  have  the  largest  copper  furnace  uow  in  operation,  the  two  old  furnaces  having 
been  replaced  by  one  new  one  42  by  264  inches  at  the  tuyeres.  In  connection  with 
the  furnace  plant  ia  a  briquetting  machine  for  putting  into  briquettes  the  fine  ores 
from  the  mines,  fine  concentrates  from  the  concentrator,  and  flue  dust  from  the 
inrufiees. 

In  the  course  of  time  the  other  furnaces  will  probably  be  replaced  by  two  furnaces 
similar  to  the  large  one. 

Immediately  beside  the  smelter  the  company  has  an  inexhaustible  lime  quarry, 
from  which  they  obtain  the  necessary  barren  material  used  for  fluxing  purposes. 
All  of  the  plant  is  coimected  with  about  2  miles  of  20-inch  railway,  and  at  all  nours 
of  the  day  end  night  its  locomotives  are  puffing  and  tugging  away  at  their  loads 
aroimd  the  switchback  road  between  mine  and  smelter,  smelter  and  concentrator, 
and  smelter  and  quarry. 

Down  in  the  bowels  of  the  earth  and  around  the  works  are  a  thousand  employees, 
each  following  the  routine  of  his  own  particular  work.  A  very  large  proportion  of 
these  are  in  the  mines.  It  is  to  be  noted  that  the  mines  of  the  Detroit  Copper  Com- 
pany are  particularly  favorable  to  the  miner;  they  bein^  always  anxious  to  be  upon 
the  pay  roll  of  that  company,  for  the  reason  that  the  mmes  are  dry,  clean,  cool,  free 
from  damp  and  fumes,  and  congenial  to  good  health  and  easily  worked.  Three  tun- 
nels are  l)eing  worke<l  at  present.  Over  the  divide  from  the  town  is  the  main  hoist 
of  three  that  are  in  ojieration  called  the  West  Yankee,  and  from  the  various  levels 
drifting  had  been  done  which  connects  the  principal  proi)erties  of  the  tx>rapany 
underground,  the  ores  being  conveyed  to  the  hoist,  where  with  a  capacity  of  75  care 
per  hour  the  ores  are  hoist^  to  the  surface. 

That  no  detail  has  been  overlooked  that  will  afford  greater  safety  to  operatives, 
automatic  gates  open  and  close  the  entrances  to  and  from  the  cages  which  ascend 
and  descend  to  the  mines  below. 

Here  l)egin8  the  first  work,  consisting  of  the  sorting  of  ores.  As  soon  as  the  ore? 
reach  the  top  they  are  run  over  screens,  the  finest  is  screened  out  and  the  lump  ores 
sorted,  the  smelting  and  concentrating  ores  are  each  passed  over  screens,  the  finest 
of  each  class  going  to  the  smelter,  while  the  others  are  sorted  and  go  to  the  con- 
centrator or  smelter. 

An  automatic  counter  keeps  tally  on  the  number  of  cars,  while  at  stated  periocis  a 
weigher  takes  the  weights  ot  the  ores  coming  up  in  the  cars,  and  from,  say  20,000 
cars  per  month,  2,000  of  them  will  l)e  weighs  which  averages  the  tons'  of  ores 
handled. 

The  concentrating  ores  thus  handled  is  dumped  into  bins  and  passed  on  to  wide 
rubl)er  l)elts  from  which  men  pick  off  any  first  class  ores  as  it  passes  along  and  this 
is  put  back  into  the  first  class  ore  bins. 

Maricopa  County, 
the  arizona  consolidated  mine. 
[By  Capt.  J.  G.  Evans,  superintendent.] 

The  mining  property  under  my  management  as  superintendent  is  owned  by  the 
Arizona  Consolidated  Mines  Company,  of  Boston,  Mass.,  and  consists  of  10  full 
claims — the  White  Star,  Pinto,  Copper  Blossom,  Black  Spar,  Iron  Age,  Iron  Gap, 
C<)pper  Pot,  Jack  Rabbit,  Cotton  Tail,  and  Dyer. 

They  are  situated  alx^ut  6  miles  from  Hot  Springs  Junction.  Prior  to  the  purchase 
by  the  Arizona  Consolidated  Mining  Company,  which  was  in  September,  1902,  con- 
siderable prospecting  work  had  been  done  in  of»en  cuts  and  shallow  shafts,  one 
incline  shaft  having  been  put  down  to  a  depth  of  135  feet.  Altogether  about  250  feet 
of  work  had  been  done.  The  mineral  found  is  mostly  copper.  There  is  some  gold 
and  silver. 

Since  this  company  commenced  work,  in  October,  1902,  a  large  boarding  house, 
oftice,  and  bunk  house  have  been  erected  and  three  incline  shafti*  sunk  from  50  to  60 
feet  deep,  also  many  shallow  openings,  making  altogether  of  this  kind  of  work  about 
250  feet. 

Two  i)erf>endicular  shafts  are  now  being  put  down  and  are  each  over  100  feet  in 
depth.  On  one  a  12-horsep()wer  gasoline  hoist  is  used,  on  the  other  a  Davis  whim. 
Three  eight-hour  shifts  of  three  men  each  are  worked  on  Eugene  shaft  and  two 
eight-hour  shifts  of  three  men  each  on  the  whim  shaft.  Two  engineers  are  employed. 
Altogether  we  have  a  force  of  22  men. 
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NUGGET  GOLD   MINES. 
[By  Mr.  A.  A.  Ireland,  general  manager.] 

The  properties  owned  bv  the  Gold  Nugget  Mining  and  Milling  Company  consists 
of  four  claims  and  are  all  located  in  Maricopa  County,  the  Gold  Nugget  and  Canyon 
City  lodes  being  in  the  Vulture  district  and  the  Florence  and  Thanksgiving  lodes  in 
the  San  Domingo  district. 

There  has  b^n  expended  on  these  claims  during  the  past  year  in  prospecting  and 
developing  about  $15,000.  The  development  work  consists  of  shafts,  open  cuts,  tun- 
nels, etc.,  varying  from  10  to  80  feet,  the  deepest  shaft  being  equipped  with  a  horse 
whim. 

Work  is  being  pushed  as  rapidly  as  possible  and  miners  added  as  fast  as  they  are 
required. 

I  hope  to  add  another  shipper  of  bullion  to  the  large  list  within  a  short  time. 

RELIEF  GOLD  MINE. 
LBy  Mr.  George  Hamlin,  superintendent.] 

The  development  of  the  Relief  Gold  Mine  has  been  going  on  steadily  for  many 
years,  and  at  the  present  time  this  property  has  reached  a  state  of  development  which 
entitles  it  to  a  place  among  the  important  mines  of  the  Territory. 

The  camp  buildings  consist  of  a  boarding  house,  bunk  house,  office,  blacksmith 
shop,  hoistmg  works,  and  a  corral. 

The  vein  was  originally  a  blind  one  on  account  of  being  covered  by  the  greater  part 
of  the  way  by  loose  volcanic  rock  and  surface  bowlders.  It  varies' but  three  points 
from  east  and  west  along  the  side  of  the  mountain,  midway  between  the  summit  and 
its  lowest  contact  with  the  desert,  but  not  so  high  up  but  that  a  wagon  road  has  been 
constructed  lengthwise  along  the  croppings,  which  have  been  exposed  by  crosscut 
exploring  trenches  at  distances  of  from  50  to  100  yards  apart  for  1,400  feet  from  the 
working  shaft  on  the  east  to  the  west  end  shaft,  the  most  distant  important  working. 
The  vein  dips  into  the  hill  to  the  north  at  an  angle  generally  at  about  46°,  as  judged 
by  the  eye. 

What  is  known  as  the  black  shaft  is  500  feet  farther  east.  It  is  80  feet  deep,  sunk 
on  the  upper  side  of  the  vein.  There  is  a  20- foot  shaft  on  the  foot  wall,  the  two  being 
connected  by  a  crosscut.     One  hundred  feet  east  of  this  is  another  shaft  80  feet  deep. 

The  only  other  important  opening  is  the  working  shaft,  which  is  an  incline  500 
feet  deep,  equipped  with  a  gasoline  hoist  and  a  skip,  etc.  The  driving  of  this  shaft 
to  such  a  depth  before  further  exploring  the  vein  was  done  to  develop  a  water  supply, 
for  hitherto  the  mine  had  been  a  dry  one,  water  being  hauled  even  for  camp  purposes. 
Water  was  first  found  at  450  feet,  6ut  sinking  continued  to  500  feet,  when  crosscuts 
were  made  north  and  south  for  the  dual  purpose  of  determining  the  nature  and  width 
of  the  vein,  the  crosscuts  to  be  used  later  for  reservoirs  while  ore  was  being  taken 
from  upper  levels.  The  crosscut  to  the  north  was  run  100  feet  through  two  thin 
granite  strata,  the  rest  of  the  distance  being  through  solid  diorite  or  black  rock.  The 
level  had  to  be  deserted  before  the  wall  was  reached  in  either  direction  on  account 
of  water. 

It  has  been  determined  by  quantitv  tests  made  in  Denver  that  the  ores  respond 
readily  to  the  cyanide  treatment,  and  now^  that  an  ample  supply  of  water  has  been 
secureid,  there  is  no  hesitancy  in  the  erection  of  that  kind  of  a  plant.  It  is  preferable 
also  for  the  reason  that  it  will  save  a  larger  percentage  of  the  values  than  any  other 
available  method  and  will  be  cheaper.  Estimates  on  a  50- ton  plant  have  been  made 
in  detail,  and  it  is  expected  that  contracts  for  the  material  will  be  let  very  soon. 

Mohave  County. 

In  the  report  of  Mr.  John  P.  Fenny,  clerk  of  the  board  of  supervisors 
of  Mohave  County,  will  be  found  a  comprehensive  statement  of  the 
progress  made  in  mining  in  that  county  during  the  past  year. 
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Pima  County, 
liberty  mine. 

[By  Colonel  Wemple,  manager.] 

The  Liberty  Mining  and  Smelting  Company  own  19  claims  in  this  group,  which 
are  located  in  the  Silver  Hill  district,  10  miles  northeast  of  Arivaca.  \\  ork  was  con- 
tinued until  December  1,  1902,  during  which  time  8  men  were  employed  and  500 
feet  of  development  work  done  in  shafts  and  drifts.  The  product  is  silver-lead  ore, 
and  shipments  were  made  to  El  Paso  smelters. 

OLD   BALDY   MINES. 
[By  Mr.  W.  B.  McCleary,  manager.] 

During  the  past  year  we  completed  140  feet  of  work  on  the  Jackson  claim,  30  feet 
on  the  Star  Pointer,  20  feet  on  the  Alpine,  30  feet  on  the  Grafton,  35  feet  on  the  Iron 
Mask,  100  feet  on  the  Old  Baldy  group,  20  feet  on  the  Bonnie  Blue,  30  feet  on  the 
Helen  group,  and  60  feet  on  the  Molvbdenite  group. 

We  have  not  shipped  any  ore,  but  have  confined  ourselves  to  developing  the  claims. 
I  would  state  that  we  are  very  much  encouraged  by  reason  of  the  excellent  showing 
on  all  sides.  Our  ores  are  principally  copper,  carrying  values  in  gold  and  silver. 
We  have  a  group  of  lead-gold  claims  and  a  group  of  molybdenite  claims. 

The  formation  of  our  district  is  porphyry,  andesite,  and  rhyolite.  Lime,  shale, 
and  slate  join  the  belt  on  the  north  ana  granite  on  the  south.  The  ledges  are  prin- 
cipally iron  capped.  The  croppings  show  no  signs  of  copper,  but  wherever  we  have 
sunk  copper  snows  as  depth  is  attained.  We  have  an  abundance  of  wood,  water, 
iron,  and  lime  in  the  district. 

Old  Baldy  mining  district  is  15  miles  south  of  the  Helvetia  district,  and  is  situateti 
in  the  Santa  Rita  Mountains. 

THE   WELDON  GOLD   AND  COPPER   MINES. 
[By  Prof.  Ferris  S.  Fitch,  secretarj'.] 

The  group  of  claims  owned  by  the  Weldon  Gold  and  Copper  Company  lies  on  the 
North  Quijotoa  Mountain  about  80  miles  west  of  Tucson.  This  re^on  has  an  interest- 
ing history  and  is  probably  the  oldest  mining  district  on  the  Painfic  slope,  as  the  rich 
placers  on  the  eastern  side  of  the  range  were  worked  by  Padre  Lopez  as  early  as  1774. 
On  the  same  spot  the  Papago  Indians  are  still  making  good  wages  by  their  cmde 
methods  of  dry  placering. 

The  Bonanza  firm  of  Flood,  Mackev  &  Lyle  made  this  region  famous  as  a  silver 
camp  in  the  early  eighties.  With  the  fall  of  silver  their  20-8tamp  mill  was  shut  down. 
Owing  to  the  low  price  of  copper  in  those  days  and  the  distance  from  railroads  they 
paid  no  heed  to  the  rich  outcrop  of  copper  on  the  west  slope  of  the  mountain  anS 
they  seem  to  have  discovered  only  some  of  the  more  superficial  of  the  gold  defKxdts. 

In  the  year  1900  the  Weldon  Gold  and  C/opper  Company,  having  organi»pd  in 
Michigan,  purchased  the  property  and  began  the  course  of  systematic  development 
which  it  has  carried  on  ever  since,  expending  over  $80,000  on  the  property,  aside 
from  the  cost  of  a  20-stamp  milling  equipment  now  owned  by  the  company. 

The  first  work  was  to  sink  a  100-foot  vertical  shaft  175  feet  below  and  west  of  the 
outcrop  of  iron  and  copper  gossan.  At  a  depth  of  75  feet  this  shaft  cut  the  same 
formation  of  copper  carbonate  and  with  same  dip — about  40  feet  west  of  the  perpen- 
dicular— as  appears  in  the  outcrop  at  the  foot  of  the  iron  capping. 

Six  hundred  feet  farther  down  on  the  western  slope  of  the  mountain  i-*  a  contact 
fissure  vein  of  breccia  cemented  with  secondary  quartz  extending  north  and  south 
nearly  the  whole  length  of  the  mountain  and  marking  an  abrupt  geological  change 
from  purely  crystallize<l  granite  composing  the  great  mass  of  the  mountain  to  the 
andesite  porphyry  that  constitutes  the  western  foothills. 

Mr.  Joseph  B.  Tomlinson,  of  Prescott,  who  has  made  three  expert  examinations 
of  the  property,  says:  "This  is  a  contact  fissure  vein  between  two  dissimilar  forma- 
tions. Along  this  contact  pay  values  in  gold  are  evenly  distributed  ♦  ♦  ♦.  The 
ore  occurs  in  long  chutes  running  parallel  with  the  han^ng  wall  and  swelling  out 
into  the  foot-wall  side.  The  chutes  are  found  in  regular  intervals  the  full  length  of 
three  claims." 

The  most  of  the  development  has  been  done  on  this  vein  and  shows  an  increase 
of  from  200  to  500  per  cent  in  gold  values  in  passing  from  the  100-foot  to  the  20a-foot 
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level,  also  a  widening  vein  and  a  perfect  wall.  Drifts  extend  from  thie  shaft  about 
120  feet  north  and  south  on  the  vein  at  the  100-foot  level,  and  this  work  is  duplicated 
on  the  200-foot  level.  At  the  200-foot  level  there  is  also  a  crosscut  tunnel  running 
184  feet  east  into  the  mountains  to  strike  the  copper  vein  already  referred  to.  This 
cuts  two  gold  veins.  On  the  next  claim  to  the  north  there  is  a  shaft  100  feet  deep 
with  a  tunnel  186  feet  long.  There  are  also  several  lesser  drifts  and  crosscuts.  On 
he  next  claim  to  the  south  there  are  two  shafts^  one  65  and  the  other  20  feet  deep,  on 
parallel  veins,  with  a  crosscut.  On  the  remaining  claims  there  are  several  shafts  and 
tunnels  of  leaser  dimensions.  All  of  the  claims,  mcluding  18  mining  claims  and  two 
mill  sites,  are  connected  by  excellent  wagon  roads,  some  of  which  were  constructed 
at  much  expense  by  blasting  the  solid  rock  out  of  the  mountain  side. 

The  company  owns  two  wells,  one  65  and  the  other  480  feet  deep,  the  latter  an  inex- 
haustible water  supply,  with  pumping  outfit  and  5  miles  of  4i-mch  pipe  line;  also 
suitable  houses  for  storing  goods  and  for  boarding  and  lodging  its  employees.  During 
the  greater  part  of  the  past  year  the  company  has  employed  from  15  to  25  men. 

SAN   XAVIBR   MIKB4. 

[By  Mr.  A.  W.  Forbas,  superintendent.] 

The  San  Xavier  Mining  Company  has  developed  its  mines  to  a  depth  of  500  feet. 
At  the  present  time  100,000  tons  of  ore  are  blocked  out.  There  has  been  shipped 
from  these  mines  50,000  tons  of  ore.  The  values  are  gold,  silver,  leadj  and  zmc. 
These  mines  have  been  worked  for  many  years  and  were  among  the  first  silver  mines 
in  southern  Arizona.  Substantial  development  has  been  underway  for  many  years 
and  the  mines  are  now  in  excellent  hands. 

THE  PRODUCER  MINING   AND  SMELTING   COMPANY. 

[By  Mr.  Frank  Brownell,  superintendent.] 

The  mines  of  this  company  are  located  in  Pinal  and  Pima  counties,  and  consist  of 
the  Producer-Century  and  Chief  group,  and  Index  Copper  group  in  Pima  County,  and 
the  Jack  Rabbit  group  in  Pinal  County. 

There  has  been  over  4,000  feet  of  development  work  done  on  these  properties,  and 
the  improvements  on  the  Producer-Century-Chief  group,  during  the  year,  consists  of 
shafts,  drifts,  crosscuts,  and  stopes,  aggregating  620  feet,  with  excavations  for  gallows 
frame,  blacksmith  shop,  engine  and  boiler  house,  and  graded  wagon  roads  in  addi- 
tion. There  has  been  erected  during  the  year  1903  mess  house,  ofiice  and  store 
buildingp,  gallows  frame,  blacksmith  shop,  engine  and  boiler  house,  and  a  50-ton 
Hnielter  is  now  on  the  ground  and  being  placed  in  position  as  fast  as  possible.  There 
is  a  40-ton  concentrating  plant  ordered  and  will  soon  be  on  the  ground.  There  is 
also  a  full  equipment  of  supplies  for  continuous  work. 

A  new  double  compartment  shaft  is  now  being  sunk,  now  95  feet  deep,  on  the 
Centurv  above  the  smelter  and  will  be  connected  at  the  225-foot  level  with  the  No.  1 
sliaft  (Centur>')  280  feet  west. 

There  are  now  40  men  actively  employed  on  this  group  and  more  will  be  placed  at 
mrork  as  room  can  be  made  for  them. 

This  company  was  also  incorporated  for  the  purpose  of  building  a  railroad  from  the 
mines  to  connect  with  the  Phoenix  and  Eastern,  at  Florence  (via  Casa  Grande),  and 
will  eventually  extend  south  into  Mexico  to  some  Gulf  port. 

The  company  is  in  excellent  shape  financially,  and  but  little  stock  is  held  by  the 
public,  the  present  stockholders  taking  all  stock  as  offered  by  the  company. 

CATAUNA   COPPER  MINING   COMPANY. 
[By  Mr.  F.  M.  Hartman.] 

The  property  of  this  compam'  is  located  in  the  Santa  Catalina  Mountains  in  south- 
?sCL8tem  Arizona,  not  far  from  Tucson,  in  one  of  the  great  copper  belts  of  that  mining 
listriot,  and  consists  of  a  group  of  claims  extending  over  1  mile  in  length  along  the 
r€?in  by  about  one-fourth  of  a  mile  in  width. 

The  company  owns  15  full-sized  claims  (contiguous)  and  four  mill  sites,  about  320 
wc^x-es. 

The  development  work  consists  of  over  2,000  feet  of  work.  »Shafts  have  been  sunk, 
ara.  ^  tunnels  and  drifts  run  which  disclose  copper,  gold,  lead,  and  silver.  Explorations 
iCMie  at  a  depth  of  over  300  feet  show  ore. 
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The  vein  is  what  is  known  as  a  contact  vein  between  lime  and  quartzite.  The  le<]ge 
shows  on  the  surface  for  the  entire  length  of  the  property,  with  an  average  width  of 
60  to  60  feet,  and  in  some  places  over  100  feet  in  width,  in  which  there  are  numerou}: 
outcrops  of  ore.  This  vein  is  covered  by  the  Gateway,  Silver  Reef,  Big  Spring,  and 
McKinley  claims,  the  McKinley  being  the  eastern  end  of  the  property. 

Near  the  west  end  of  the  Silver  R^f  claim  is  an  outcrop  of  ore,  carrying  copper, 
gold,  silver,  and  lead.  This  outcrop  has  been  cut  by  a  small  gulch  running  crosswise 
of  the  claim  and  ledge,  leaving  the  ore  exposed. 

In  this  out<Top  and  in  the  little  gulch  a  shaft  was  sunk  in  the  ore  60  feet  in  depth. 
This  shaft  was  started  in  carbonate  ores  and  the  bottom  of  the  shaft  is  now  in 
sulphides. 

At  the  level  of  this  little  gulch  a  drift  was  run  in  on  the  vein  for  150  feet  in  length. 
This  is  known  as  No.  1  tunnel. 

A  large  and  very  steep  gulch  runs  along  the  north  side  line  of  the  Silver  Reef 
claim.  From  this  gulch  a  crosscut  tunnel  was  run  in  320  feet  in  length,  which  cut^ 
the  vein  at  a  depth  of  over  200  feet.  The  point  where  No.  2  tunnel  crosscuts  the 
vein  is  almost  directly  under  the  shaft  on  the  dip  of  the  vein,  the  vein  dipping  into 
the  mountain  at  an  angle  of  about  45  degrees.  From  the  end  of  this  crosscut  a  drift 
has  been  run  on  the  vein,  following  the  ore  for  a  length  of  360  feet.  This  is  known 
as  the  East  Drift  in  No.  2. 

At  the  end  of  No.  2  crosscut  tunnel,  at  the  point  where  the  vein  was  cut,  a  station 
was  made  and  a  winze  sunk  60  feet  in  depth,  following  the  ore  down  on  its  dip. 
Considerable  flow  of  water  was  encountered  in  this  winze,  which  prevented  further 
sinking  until  a  pump  can  be  installed  to  handle  the  water. 

On  the  McKinley  claim,  which  joins  the  east  end  line  of  the  Big  Spring  claim, 
three  shafts  have  l>een  sunk,  two  near  the  center  of  the  claim  and  one  at  the  extreme 
east  end,  each  30  feet  in  depth  and  showing  the  course  of  the  vein. 

The  Silver  King  claim,  which  lays  alongside  the  Silver  Reef  claim  on  the  south, 
was  worketl  fifty  years  ago  as  a  lead  and  silver  mine.  These  old  workings  have  been 
fully  explored  by  this  company,  but  sufficient  work  has  been  done  to  demonstrate 
that  there  is  a  very  strong  probability  of  the  existence  of  lead  and  silver  ores  as  depth 
is  attained.  These  ores  of  the  Silver  King  claim  will,  in  all  probability,  also  turn  to 
copper  sulphide  with  depth. 

The  Big  Elephant,  St.  Charles,  Lead  King,  Congress  Street,  Morning  Star,  and  Big 
Bonanza  claims  all  show  mineral,  and  have  about  150  feet  of  work  done  on  eac*h  vein. 
This  is  a  quartz  vein. 

The  character  of  the  ore  in  the  Silver  Reef,  Gateway,  Big  Spring,  and  McKinley 
claims  is  carlxDnates  on  the  surface  and  sulphide  at  depth.  AH  the  ore  carries  a  good 
percentage  of  iron. 

There  is  now  a  wagon  road  to  within  1  mile  of  the  property,  \na  Oracle,  The 
Phoenix  and  Eastern  Railroad,  which  is  now  being  built,  will  run  within  12  or  15 
miles  of  the  property,  which  will  give  the  company  the  benefit  of  cheap  transportation. 

The  improvemente  embrace  over  1,000  feet  of  track  in  underground  workings,  board- 
ing house,  bunk  house,  and  superintendent's  house,  all  constructed  of  stone  and  of  a 
substantial  nature. 

The  company  is  now  arranging  to  install  pumping  and  hoisting  machinery  and  air 
drills  for  the  purpose  of  sinking  several  hundred  feet  deeper  on  the  ore,  and  also  for 
the  erection  of  large  reduction  works. 

OLD   HAT   MINES. 

[By  Mr.  R.  N.  Lcatherwood,  owner.] 

The  Old  Hat  district  is  located  about  75  miles  north  from  Tucson,  and  my  mining 
properties  there  consist  of  six  claims.  During  the  past  year  only  assessment  work 
was  tlone  upon  the  claims,  but  the  result  of  this  work  was  very  encouraging.  Th^»e 
mines  are  within  12  miles  of  the  proposed  railroad  from  Phoenix  to  Benson,  and  «£» 
soon  as  this  road  is  completed  shipments  of  ore  will  be  made  to  a  smelter.  The  long 
distance  to  the  railroad  has  delayed  the  extensive  operation  of  my  property. 

THE  SILVER   BELL  COPPER  COMPANY. 

[By  Mr.  Percy  Williams,  superintendent.] 

The  entire  holdings  of  this  company,  comprising  fifty-odd  claims,  smelters,  town- 
sites,  water  rights,  etc.,  were  sold  early  in  the  present  year  to  the  Development  Com- 
pany of  America.  A  subsidiary  company  was  formed  to  acquire  these  holdings,  calletl 
the  Imperial  Copper  Company. 
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While  the  neceseary  development  work  is  being  done  on  these  properties,  a  standarti- 
gagiie  railroad  line,  18  miles  long,  will  l)e  built  to  connect  the  mines  with  Red  Ro(*k, 
on  the  main  line  of  the  Southern  Pacific  Railroad.  The  ores  from  the  company*8 
mines  will  then  be  transported  over  this  branch  line  to  Red  Rock,  at  which  pomt 
the  Imperial  Copper  Company  contemplate  the  erection  of  a  modern  copper  smelting 
and  converting  plant. 

The  Imperial  grouj)  of  copper  mines  extend  along  a  series  of  volcanic  vents  in  the 
granite  for  nearly  a  mile.  Tnese  vents  appear  to  be  the  points  from  which  originated 
the  copper-bearing  thermal  waters,  which  ascended  through  the  fissured  and  broken 
granite,  alternating  the  same  and  largely  replacing  with  copper  carbonates  and  (at 
greater  depth)  with  copper  sulphides.  These  copper  sulphides  (chalcopyrite)  con- 
stitute the  main  smelting-ore  bodies  of  the  mine,  for  which  the  8Ui)erficial  oxidized 
and  carbonate  ores  near  the  surface  fonn  an  ideal  flux. 

At  the  present  time  the  company  is  placing  new  machinery  on  the  ground  and 
sinking  two  new  double  compartment  shafts  on  their  territory  at  points  nearly  2,000 
feet  apart. 

Fully  150  men  will  l)e  steadily  employed  underground  for  a  year  at  least  before 
any  attempt  is  made  to  convert  to  copper  bullion  the  ore  developed  in  the  mine. 

Pinal  County. 

copper  butte  mines. 

[By  Capt.  p.  p.  Parker.] 

These  claims  are  the  property  of  the  Copper  Mountain  Mining  Company,  and  are 
locate<l  in  the  eastern  portion  of  Pinal  County,  not  far  distant  from  the  Rav  Copper 
mines  and  the  Silver  King  mine.  The  company  owns  20  claims,  and  in  addition  160 
acres  of  land  located  as  a  smelter  site,  and  with  sufliicient  area  for  the  operation  of  a 
tramway  from  the  mines  to  the  Gila  River,  upon  the  banks  of  which  the  proposed 
smelterVill  be  located. 

A  number  of  miners  are  constantly  employed,  and  more  than  1,500  feet  of  develop- 
ment work  has  been  done,  being  distributed  over  the  greater  portion  of  the  group. 
The  greatest  depth  attaine<i  during  the  year  was  300  feet. 

This  property  is  regarded  among  mining  men  as  a  promising  one.  Work  will  be 
continued  and*  the  property  developed  with  the  view  of  placing  a  smelter  on  the 
river  in  order  to  l)egm  active  production  of  bullion. 

COPPER   HILL   MINING   COMPANY. 
[By  Mr.  Edwin  Scott,  president.] 

The  above  company  owns  66  acres  of  patented  land  and  165  acres  of  unpatented 
laml  in  Canon  del  Oro  mining  district.  The  companv  has  run  a  crosscut  tunnel  250 
feet  in  length  and  sunk  a  main  working  shaft  218  feet  in  depth,  from  which  level 
about  1,000  feet  of  drifting  has  been  done,  blocking  out  carl)onate  ore  containing 
some  gold.  The  equipment  consists  of  a  gasoline  hoist  and  a  iL'-horsepower  engine 
with  attachments,  blacksmith  shop,  engine  house,  tent  buildings,  etc. 

The  company  have  had  plans  made  for  a  leaching  plant  of  100  tons  capacity  to  be 
erected  upon  the  property.  The  machinery  for  the  mill  has  been  purchased  and 
the  mill  will  be  pushed  to* completion  as  rapidly  as  possible. 

THE  BONANZA    MINES. 
[By  Mr.  John  C.  Loss,  general  manager.] 

These  mines  are  owned  by  the  Bonanza  Gold  Mining  and  Milling  Company,  and 
located  in  the  Casa  (irande  district.  The  group  consists  of  the  following  claims: 
Bonanza,  Nugget,  Silver  Nugget,  (toUI  Standard,  Hidden  Treasure,  and  four  others. 
Two  claims  are  being  held  under  a  working  bond. 

The  Bonanza  shaft  is  now  down  828  feet,  the  values  being  gold,  silver,  and  lead. 
The  equipment  consists  of  air  drills  and  hoist.  Sinking  is  proerressing  close  to  water 
level.  Since  operations  were  begun  by  this  company  work  has  been  carried  on  to 
the  extent  of  1,200  feet,  which  is  embraced  in  shafts,  drifting,  and  crosscutting. 
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GOLDEN    EAGLE  GROUP. 

[By  Mr.  George  Lobb,  manager.] 

This  property  is  situated  at  the  head  of  Queen  Creek  and  is  known  as  the  Eagle 
ffroup.  The  equipment  consists  of  two  boilers,  one  compressor,  hoist,  etc.  The 
deveiopraent  of  this  group  is  extensive,  being  chiefly  in  tunnels  and  upraises.  About 
3,500  feet  of  development  work  has  been  done. 

GILA-PINAL  MINES  COMPANY. 
[By  Mr.  F.  W.  Force,  superintendent,] 

Thiji  company  owns  13  claims  of  gold-bearing  veins  located  in  Mineral  Creek  dis- 
trict, and  22  claims  in  Gila  County,  situated  12  miles  south  of  Globe,  the  latter  being 
copper  claims  and  which  have  received  very  little  attention  during  the  past  year. 

At  our  gold  property  in  Pinal  County  we  have  a  4-stamp  mill  and  at  present  we 
are  engaged  in  installing  an  air  compressor,  hoist,  drills,  and  boilers.  But  little 
development  work  has  been  done  by  us  during  the  past  year  on  account  of  unfavor- 
able transportation  facilities,  but  we  expect  to  do  considerable  work  during  the 
coming  year. 

On  our  copper  claims  we  have  sunk  an  imdine  shaft  212  feet,  and  have  150  feet  of 
crosscuts  east  and  west  on  both  levels.     We  have  about  200  tons  of  ore  on  the  dumps. 

STANDARD  COPPER  COMPANY   OP   ARIZONA. 
[By  Mr.  Edward  Kohlbaun,  superintendent.] 

During  the  past  year  the  Standard  Copper  Company  of  Arizona  has  pushed  devel- 
opment work  on  all  properties  with  the  intention  oi  erecting  reduction  works  this  com- 
ing fall  or  winter.  So  far  we  have  gone  down  231  feet  and  have  run  about  300  feet 
of  levels  in  what  seems  to  be  the  principal  ore  body  as  far  as  explored.  This  ia 
a  low-grade  proposition,  the  ores  being  adapted  to  leaching  by  the  sulphuric-acid 
process,  the  acid  to  be  manufactured  on  the  ground. 

The  company  owns  seven  claims  in  the  group,  most  of  the  work  having  been  done 
on  one  claim.  Water  has  been  developed  by  the  means  of  a  well  and  a  fine  supply 
obtained. 

Development  work  will  be  carried  on  for  some  months  yet  to  make  certain  that 
the  ore  developed  will  warrant  putting  in  the  plant  contemplated.  The  cost  of  the 
plant  proposed  to  be  erected  will  be  between  $40,000  and  $50,000. 

RAY   COPPER   MINES. 
[By  Mr.  C.  M.  Gordon,  agent] 

In  regard  to  the  property  of  this  company  it  has  not  been  in  operation  since  Decem- 
ber, 1900.  The  mines  are  fully  equipped  for  development,  and  at  the  time  of  cloeing 
down  were  nmning  a  200-ton  (daily  capacity)  concentration  plant.  The  property 
comprises  58  claims;  only  5  claims,  however,  having  shafts  of  over  100  feet  The  ore 
is  low-grade  copper  bearing,  and  is  found  in  greater  or  lesser  quantities  on  all  the 
claims. 

Very  little  development  work  having  been  done,  it  is  impracticable  to  eay  what 
the  property  is  capaole  of. 

I  am  sorry  that  I  can  give  no  account  of  new  work,  but  only  the  annual  assessment 
is  being  kept  up  on  those  claims  which  are  yet  unpatented.  We  hope  that  with  the 
coming  of  the  railroad  through  this  part  of  the  country  something  may  be  done. 

Santa  Cruz  County. 

NOG  ALES  copper  COMPANY. 
[By  Mr.  C.  N.  Thomas,  general  manager.] 

The  property  owned  by  this  company  consists  of  the  Buena  Vista  and  Pena  Blanca 
groups. 

The  Buena  Vista  group  consists  of  eighteen  claims  and  two  mill  sites,  situated  in 
the  Patagonia  mining  district.  During  the  year  ending  June  30,  1903,  we  did  about 
1,800  feet  of  development  work,  consisting  of  shafts  and  tunnels.  As  the  property 
now  stands  there  has  been  about  3,500  feet  of  development.  The  mine  is  equipped 
with  an  8-horsenower  gasoline  engine  and  tracks  in  all  tunnels. 

The  ore  is  a  cnalcopyrite  copper  ore  carrying  some  values  in  gold  and  silver. 
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The  Pena  Blanca  group  consists  of  five  claims,  situated  in  the  Pajarita  mining 
district.  During  the  past  year  about  500  feet  of  development  work  has  been  done, 
and  up  to  date  about  3,500  feet  of  development  has  been  done  altogether.  The  mine 
is  equipped  with  a  gasoline  hoisting  plant.  The  ore  is  silver  and  lead.  There  has 
been  about  $30,000  worth  of  ore  shipped  in  the  past  four  years.  Of  the  milling  ore 
there  is  now  about  30,000  tons  on  the  dump. 

THE  8ALERO   MIUE8  COMPANY. 
[By  Prof.  William  P.  Blake,  manager.] 

The  properties  worked  under  the  provisional  title  of  "  The  Salero  Mines  Company  " 
consist  of  two  groups  of  claims  in  Santa  Cruz  County,  in  the  Salero  district  adjoinmg 
Tyndall  district,  aoout  10  miles  northeast  of  Patagonia.  They  are  accessible  by 
wagon  road  from  Patagonia  and  Tubac. 

The  two  groups  are  (1)  the  Eureka-Mabel  Thunder  claims  and  their  extensions; 
(2)  the  Darwin  and  its  extensions.  Both  groups  are  under  the  ownership  of  parties 
living  in  Chicago.  They  are  not  incorporated  or  represented  by  shares,  and  are  not 
in  the  market  for  sale.  They  are  worked  on  their  merit  as  prospects,  and  are  yet 
in  the  development  stage. 

The  Eureka-Mabel  group  consists  of  the  patented  claims  known  as  the  Thunderer 
and  Mabel  with  the  Eureka  location  between  them,  and  all  in  one  line  upon  the 
cropping  of  one  or  more  lodes  on  the  north  slope  of  the  Salero  Mountain.  This 
mountafn  is  a  noted  landmark  and  consists  of  massive  fine-grained  diorite  of  very 
even  grain  which  by  gradual  weathering  leaves  the  surface  covered  with  bowlders  of 
disintegrations  of  various  sizes,  from  a  few  inches  to  a  foot  or  more  in  diameter. 

The  lodes  consist  of  a  quartz  veinstone  associated  with  manganese  spar,  and  bear 
galena,  tetrahediote  (or  grav  copper),  and  native  silver.  The  richness  in  silver 
seems  to  vary  directlv  with  the  amount  of  gray  copper  ore,  though  the  clean  galenite 
is  argentiferous.  When  the  gray  copper  abounds  the  silver  contents  of  the  ore  is 
higher,  and  wire  silver  can  usually  be  found  upon  the  broken  surfaces.  There  is 
also  a  small  portion  of  gold  in  the  ore,  which  becomes  more  manifest  and  of  recog- 
nizable value  in  the  concentrates  than  in  the  crude  ore. 

The  amount  of  quartz  and  manganese  spar  as  veinstone  is  so  large  relatively  to  the 
sulphides  that  concentration  by  mechanical  processes  is  important.  Hand  'sorting 
give*«  a  high-class  ore  which  bears  shipment,  but  the  expense  of  this  work  is  much 
greater  than  to  treat  the  whole  of  the  product  of  the  vein  by  crushing  and  pigizing. 
Experimerits  made  by  me  show  that  a  very  close  concentration  can  be  effected  with 
comparatively  small  loss,  giving  1  ton  of  concentrates  out  of  10  tons  of  average  ore. 
The  ore  appears  to  be  without  arsenic  or  antimony  in  any  objectionable  quantity,  and 
is  a  very  clean,  desirable  ore  for  treatment  by  smelting*  especially  when  the  excess 
of  quartz  lias  been  removed  by  concentration. 

The  ore  of  the  Eureka-Mabel  lode  is  dark  colored,  even  black,  at  the  outcrops 
from  the  presence  of  so  much  oxide  of  manganese  derived  from  the  manganese  spar 
by  its  decay.  The  same  spar,  in  depth,  has  a  rose-pink  color.  This  lode  was  opened 
at  various  places  along  its  outerop  by  shallow  pits  rarely  over  10  feet  deep,  and  ores 
rich  in  silver  were  taken  out  by  the  early  Spanish  explorers — such  ores  as  by  close 
hand  parting  could  be  readily  smelted  on  the  spot  in  the  crude  but  effective  fur- 
naces, while  the  lead  was  converted  into  litharge  by  cupellation  and  was  used  as  a 
flux  for  the  silica. 

Tradition  has  it  that  the  ores  from  Salero  Mountain  and  presumably  from  this 
vein  afforded  a  large  part  of  the  massive  silver  adornments  of  the  church  at  Tum- 
Si-Acon  and  especially  of  the  metal  from  which  two  great  saltcellars  were  made  for 
the  bishop  on  the  occasion  of  his  visits.  And  it  is  also  claimed  that  one  of  the  large 
openings  on  the  Eureka-Mabel  lode  is  really  the  famous  Tumacacori  mine  from 
which  the  best  ore  was  taken  to  be  smelted  at  the  mission  of  the  same  name  near 
Tubac  in  the  early  days  of  Spanish  occupation. 

Patrick  Hamilton,  in  his  work  upon  the  Resources  of  Arizona  (3d  ed.,  p.  380), 
says:  **The  ruins  of  the  San  Jose  de  TumacAcori  is  the  only  other  relic  of  the  numer- 
ous missions  which  flourished  in  Arizona.  It  stood  on  a  gentle  slope  within  a  few 
hundred  feet  of  the  Santa  Cruz  near  the  old  presidio  of  Tubac.  The  remains  of  old 
smelting  works  and  the  slag  from  the  same  go  to  show  that  the  old  Jesuits  practiced 
the  mining  industry  here  long  before  a  pound  of  bullion  was  produced  in  any  portion 
of  the  territory  now  known  as  the  United  States." 

The  two  patented  claims  named,  as  well  as  others,  remained  idle  for  years,  until  I 
was  requested  to  examine  them  with  reference  to  their  value  for  development  upon 
their  merit  and  promise.     It  was  found  that  the  veins  were  satisfactory  m  their  for- 
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mation,  giving  promise  of  permanence  and  of  subetantial  ore  bodies  or  cbates  of  ore. 
The  purchase  of  the  claim  Known  as  the  Eureka  was  advised,  and  it  was  secured  by 
purchase  from  Messrs.  Clark  and  Peterson,  two  old  residents  and  miners  of  the  Salero 
region.  A  place  was  found  low  down  on  the  Salero  Mountain  where  a  short  croes- 
cut  would  cut  the  vein  nearly  100  feet  below  the  old  workings  and  some  200  feet  or 
more  below  the  crest  of  the  mountain  at  the  highest  outcrop  at  the  east  end  of  the 
claim,  the  vein  trending  nearly  east  and  west  At  a  distance  of  about  100  feet  water 
was  found  and  has  since  been  sufficient  to  supply  the  miners  and  the  small  camp  by 
extending  the  tunnel  to  138  feet  from  the  entrance. 

The  portion  of  the  vein  was  indicated  by  a  seam  of  quartz  and  manganese  spar, 
which  was  followed  by  a  drift  easterly.  This  drift  on  the  vein,  May  10,  1903,  had  a 
length  of  286  feet  and  had  developed  two  bodies  or  chimneys  of  ore  of  good  quality. 
The  last  ore  body  cut  in  the  face  of  the  drift  is  silver,  lea^,  and  argentiferous  gray 
copper  ore,  from  which  there  is  a  supply  of  ore  suitable  for  shipment  and  a  greater 
amount  which  re(}uire8  machine  crusning  and  concentration. 

The  dump  platform  of  the  mine  on  June  1  was  overcrowded  \\ith  first  and  second 
class  ore  taken  out  in  drifting  only,  and  a  shipment  of  a  carload  of  selected  ore  was 
made  ready  for  shipment. 

Among  other  improvements  incident  to  the  devehipment  of  this  property  some  two 
or  three  miles  of  graded  road  has  been  made  around  the  northern  and  western  slopes 
of  the  Salero  Mountain,  so  as  to  ^ive  access  by  wagon  to  the  mouth  of  the  tunnel. 
In  June  this  was  the  only  producmg  propertv  m  this  district. 

The  Darunn  group. — The  Darwin  claim,  formerly  known  as  the  Constitution,  is 
located  upon  a  remarkably  lar^  and  distinctly  cropping  quartz  vein  on  the  south 
side  of  Salero  Mountain,  trendmg  in  a  nearly  east  and  west  dire(»tion.  It  pro<luced 
a  considerable  quantity  of  shipping  ore  in  silver  and  copper  when  worked  by  Peter- 
son and  Clark.  The  property  is  now  worked  under  bond  and  lease  bv  the  owners 
of  the  Eureka-Mabel  group.  The  100-foot  vertical  shaft  has  been  sunk  8d  feet  deeper, 
and  a  level  has  been  driven  for  nearly  100  feet  easterlv  upon  the  lode  for  the  pur- 
pose of  intersecting  the  chute  or  chimney  of  ore  found  by  Peterson  and  Clark. 

The  ore  is  largely  silver  glance  with  galenite  and  gray  copper  in  (juartz.  Water  is 
found  at  a  depth  oflOO  fee^  and  is  removed  by  pumping,  steam  being  supplied  from 
the  boiler  of  the  hoisting  engine. 

Development  has  been  steadily  progressing,  and  it  is  expected  that  the  ore  chnte 
will  be  intersected  on  the  second  level  about  125  feet  from  the  shaft  easterly. 

world's  fair  mines. 
[By  Mr.  Frank  Powers,  owner.] 

These  mines  are  famous  in  the  Southwest  as  producers  of  silver,  although  the 
operations  are  conducted  in  a  most  conservative  manner,  and  ore  is  taken  out  and 
milled  as  desired. 

The  World's  Fair  group  is  eituated  13  miles  from  the  railroad  station  of  Patagonia 
and  3  miles  from  the  town  of  Harshaw.  The  mines  are  in  the  Patagonia  Mountains. 
The  e(|uipment  consists  of  a  lO-stamp  mill,  concentrators,  etc.,  which,  after  a  run  of 
three  months,  have  been  idle  for  six  years.  As  they  are  a  failure,  they  will  remain 
idle. 

There  is  also  a  steam  hoist  inside  of  the  tunnel,  a  boiler  on  the  outside  to  drive 
steam  in  to  the  hoist,  a  distance  of  500  feet,  and  from  the  hoist  steam  is  forced  120 
feet  down  to  the  pumps. 

The  mines  have  been  in  operation  since  April,  1891,  and  at  the  ijresent  time  there  are 
about  2  miles  of  workings.  The  lowest  workings,  where  work  is  now  being  pushed 
ahead,  are  500  feet  deep.  The  ore  consists  of  silver,  gold,  lead,  and  copper,  silver 
predominating. 

SIERRITA   GROUP. 

[By  Mr.  J.  Edward  Owen,  superintendent] 

The  Sierrita  Mining  and  Milling  Companjr  own  the  following  groups  of  mines: 
The  Sierrita  group  in  the  Sierrita  Mountains,  about  40  miles  southwest  of  Tucson, 
is  composed  of  the  Banner,  Bluebell,  McKinley,  Kynor,  El  Paso,  Hill  Top,  Chance, 
El  Extention,  Sierrita,  New  York,  and  Philadelphia  claims.  The  principal  workings 
are  on  the  McKinley  and  Banner  claims.  On  the  Banner  a  shaft  110  feet  deep,  wim 
drifting,  crosscuts,  etc.,  to  the  extent  of  over  1,000  feet,  have  been  driven.  The 
machinery  consists  of  a  60-horsepower  boiler,  a  40-horsepower  boiler,  a  steam  hoist, 
and  a  small  concentrating  plant,  including  one  Wilfley  table.  A  good  house,  store 
building,  and  engine  house  constitute  the  buildings.    The  erection  of  a  100-ton  mill 
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is  contemplated  within  the  next  few  months.  The  nature  of  the  ore  is  a  galena  in  a 
quartz  gangue.  The  galena  contains  silver  and  gold.  On  the  McKinley  a  tunnel  400 
feet  long  has  been  driven,  exposing  a  great  deal  of  concentrating  ore  and  some  lead 
carbonate.  The  work  is  now  suspended,  waiting  the  erection  of  the  mill.  Water  is 
plentiful  at  the  present  depth  of  110  feet. 

Oro  Blanco. — The  Oro  Blanco  group  of  mines  is  situated  in  the  Oro  Blanco  mining 
district,  some  8  miles  south  of  Tucson  and  about  30  miles  west  of  Nogales. 

This  group  is  composed  of  the  Parallel,  Extention,  and  old  Oro  Blanco  claims. 
On  these  claims  work  was  done  many  years  ago  by  the  Mexicans  and  Indians,  many 
old  arastras  in  the  immediate  vicinity  and  old  open  cuts  and  tunnels  givinj?  evidence 
of  this  fact.  The  Sierrita  Company  has,  since  their  possession  of  the  claims  (Octo- 
ber, 1902),  driven  3  shafts,  the  deepest  of  which  is  225  feet,  and  which  is  on  the  Oro 
Blanco  claims.     The  other  two  shafts  are  driven  on  the  Parallel  claim. 

Water  was  the  main  drawback  at  the  time  the  company  bought  the  property,  and 
the  sinking  of  the  Oro  Blanco  shaft  was  for  two  purposes,  i.  e.,  the  development  of 
water  and  the  opening  up  of  the  vein.  At  a  depth  of  210  feet  a  flow  of  water  of 
over  20,000  gallons  a  day  was  struck.  The  water  problem  being  solved,  the  company 
is  now  n^otiating  for  the  erection  of  a  large  stamp  mill,  which  will  be  completed 
during  the  summer.  The  ore  is  free-milling  gold.  Cyanide  in  connection  with  the 
plates  will  be  used  to  extract  the  gold. 

The  machinery  consists  of  a  40-horsepower  boiler  and  a  steam  hoist  with  several 
horse  whims.  A  first-class  engine  house,  blacksmith  shop,  etc.,  constitute  the 
buildings. 

The  oflficers  of  the  company  are  Mr.  Garrett  B.  Linderman,  president.  South  Beth- 
lehem, Pa. ;  Mr.  S.  D.  Kynor,  secretary  and  treasurer,  Pottsville,  Pa.,  and  Mr.  John  P. 
Owen,  Tucson.    The  company  is  incorporated  for  $1,500,000. 

Sorrel  Top  Gold  Mining  and  Milling  Company. — This  company  consists  of  C.  E.  Bell, 

E resident;  J.  E.  Owen,  secretary,  treasurer,  and  general  manager,  of  Tucson,  and 
[on.  B.  S.  Rodey,  vice-president,  of  Albuqueraue,  N.  Mex.,  who  have  bonded  from 
Messrs.  J.  W.  Bogan,  A.  E.  Bogan,  and  others  the  Sorrel  Top  group  of  mines,  adjoin- 
ing the  property  owned  by  the  Sierrita  Mining  and  Milling  Company.  This  group 
comprises  the  following  claims:  The  Sorrel  Top,  Sooner,  and  P.  &  B. 

Work  was  begun  on  these  claims  on  June  1,  1903.  The  putting  in  of  machinery, 
erecting  a  mill,  and  other  ne<*es8ary  improvements  will  take  place  this  summer. 

WANDERING  JEW. 
[By  Col.  Allen  T.  Bird,  owner.] 

The  work  consists  of  a  shaft  100  feet  deep  and  another  shaft  65  feet  deep  at  a  dis- 
tance of  310  feet  from  the  first  shaft.  An  open  cut  strips  the  ledge  the  entire  distance 
between  the  two  shafts,  exposing  ore  all  the  way  between  the  two  openings  of  the 
same  character  and  quality  as  that  in  the  shafts. 

While  the  apex  of  this  ore  body  was  but  about  10  inches  wide  on  the  surface,  it 
-widened  until  it  filled  the  shaft  at  a  depth  of  40  feet,  and  continued  the  full  width 
of  the  shaft  all  the  rest  of  the  distance  sunk. 

In  sinking  these  shafts  about  100  tons  of  ore  was  piled  upon  the  dump.  A  small 
shipment  of  this  ore  was  made  as  a  test  to  the  El  Paso  smelter  in  June. 

RED   ROCK   MINING    AND   MILLING   COMPANY. 

[By  Mr.  Peter  Jensen,  manager.] 

There  are  30  claims  in  our  mining  properties,  the  values  being  silver  and  copper. 
The  development  work  is  extensive,  the  present  workings  embracing  a  shaft  275  feet 
in  depth  and  drifts  extending  over  500  feet.  The  mines  are  equipped  with  a  gaso- 
line engine  of  IJ  horsepower,  which  is  used  to  run  a  blower  for  ventilating  the 
^v-orkingB.  A  whim  hoist  is  used.  During  the  past  year  we  spent  in  developing 
t;hese  properties  about  $5,000. 

Yavapai  County. 

braganza  gold  mines. 

[By  Mr.  P.  A.  Johns,  general  manager.] 

The  property  of  the  Braganza  Gold  Mining  Companv  is  situated  in  the  Big  Bug 
Tuining  district,  about  22  miles  southeast  of  Prescott,  and  on  the  line  of  the  Bradshaw 
^lountain  Railroad.  The  mines  are  known  as  the  Henrietta  group,  and  consist  of 
:five  mining  claims  and  a  mill  site. 


Digitized  by 


Google 


116  REPORT    OF   THE    GOVERNOR    Of    ARIZONA. 

The  ores  contain  jfold,  silver,  and  copper,  the  gold  values  predominating,  and  are 
treated  by  the  amalgamating  and  concentrating  methods.  The  high  grade  ore  ie 
shipped  to  the  smelters. 

The  equipment  consists  of  a  20-8tamp  quartz  mill,  a  pumping  plant,  two  steam 
hoists,  and  a  gravity  tramway. 

During  the  past  year  considerable  development  work  has  been  done,  aggregating 
6,000  feet  of  sinking  and  drifting;  large  stopes  have  been  opened,  the  mines  have 
been  steady  producers,  and  the  plant  is  now  in  full  and  continuous  operation. 

BUCKHORN   MIXES. 
[By  Mr.  John  L.  Burrows,  secretary.] 

The  development  of  the  Buckhom  mines  during  the  past  year  consisted  of  the 
annual  assessment  work  upon  all  of  the  claims  owned  by  the  company.  The  com- 
pany is  also  assisting  in  the  building  of  a  wagon  road  from  Wickenburg  to  the  Castle 
Creek  mining  district,  which  when  completed  will  save  a  65-mile  haul  over  rough 
mountains  and  place  the  property  of  the  company  within  11  miles  of  Wickenburg. 

We  have  driven  a  75-foot  crosscut  tunnel  on  one  of  our  claims,  and  inteud  to  fun 
it  75  feet  farther  and  tap  the  ledge  at  200  feet  in  depth.  We  fully  expect  to  develop 
the  property  this  year  to  such  an  extent  as  will  enable  us  to  equip  it  with  a  stamp 
mill  ana  begin  the  production  of  bullion. 

The  claims  are  located  in  the  Castle  Creek  mining  district,  in  Yavapai  County,  in 
the  Buckhorn  Mountains,  on  the  middle  ^rong  or  main  Buckhom  gulch  or  basin. 
They  are  13  miles  from  WMckenburg,  a  station  on  the  Santa  Fe,  Prescott  and  Phoenix 
Railroad.  The  company  owns  these  claims  by  location,  development,  and  deed, 
with  no  incumbrance  of  any  nature. 

The  group  includes  eight* full  mining  claims.  The  formation  is  porphyrj^  granite, 
lime,  with  strong  iron  (mappings  carrying  gold.  The  whole  zone  has  been  subjected 
to  powerful  metamorphic  action  of  pressure  heat  and  steaming  chemical  solution, 
features  and  symptoms  that  are  favorable  and  almost  invariably  reliable  for  genuine 
mines  of  gold-bearing  ore.  The  ore  is  a  porphyritic  quartz,  strongly  impregnated 
with  red  and  black  oxides. 

CASH   MINES. 
[By  Mr.  Harrington  Blauvelt,  superintendent.] 

The  Cash  and  H.  J.  Glenn  mines,  situated  in  the  Hassayampa  mining  district, 
about  12  miles  south  of  Prescott,  have  the  following  equipment:  Three  hoists;  3 
boilers,  aggregating  155  horsepower;  8  pump;  one  10-stamp  mill  complete,  includ- 
ing 5  Wilney  tables,  one  80-horsepower  boiler,  one  85-hor8epower  Corless  engine,  1 
electric  dynamo,  and  one  10  by  18  Blake  crusher,  etc. 

The  present  condition  of  the  mines  shows  the  following  shafts  and  levels  to  be 
opened  to  the  extent  enumerated  below: 


I  I    Work 

Total.  ,  done  in 
I      1902. 


Main  shaft 

Proi-pect  shaft 

Tunnel  level 

100- foot  level 

200-foot  level 

300-foot  level 

400-foot  level 

Crosscuts,  winzes,  and  upraises,  etc  . 


Feet, 
2U0 
400 
330 
500 
900 


/fert. 

ioo 


100 
300 


1,4.50  550 

920  920 

1,000  725 


CATOCTIN   MINE. 
[By  Mr.  Harrington  Blauvelt,  superintendent.] 


The  Catoctin  mine,  situated  in  the  Hassayampa  mining  district,  some  16  miles 
from  Prescott,  has  the  following  equipment:  One  lOn^^mp  mill  complete;  1  hoist;  1 
boiler;  2  pumps,  and  other  machinery.  •    '•-  *    ■ 
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The  present  condition  of  the  mine  shows  the  different  shafts  and  levels  to  be 
opened  to  the  extent  enumerated  below: 

Feet. 

Shafts 380 

Tunnel  levels 480 

Other  levels 625 

Other  development 350 

Total 1,835 

Amount  done  during  year  last  passed 1, 235 

CX>RNCCOPIA   GROUP. 

[By  Mr.  John  L.  Davis,  secretary.] 

On  the  Cornucopia  group  of  mines  near  Cherrv  Creek,  belonging  to  the  Cornucopia 
Gold  and  Copper  Minmg  Company,  of  which  the  writer  is  secretary  and  treasurer, 
considerable  work  was  done  last  year,  and  in  the  neighborhood  of  125  tons  of  ore 
extrjlcted  from  the  group. 

BUTTERNUT  GOLD  AND  CX)PPER  COMPANY. 

On  the  Butternut  Gold  and  Copper  Mining  Company's  property,  in  the  Big  Bug 
district,  of  which  the  writer  is  also  secretary  and  treasurer,  a  20-hor8epower  gasoline 
hoist  was  erected  and  about  300  tons  of  ore  extracted,  60  feet  of  shaft  sunk,  besides 
crosscutting  and  drifting  on  the  ledge. 

At  the  present  very  little  work  is^  being  performed  on  either  of  these  properties. 

ELECTRA   COPPER   MINES. 
[By  Mr.  L.  C.  Nickereon,  secretary  and  general  manager.] 

The  Electra  copper  mines  are  located  in  the  Black  Rock  mining  district,  and  con- 
nected by  wagon  road  with  Wickenburg. 

This  property  has  undergone  considerable  development  during  the  year,  which  is 
carried  on  through  the  sale  of  stock. 

We  have  devoted  practically  all  of  our  attention  to  the  Rich  Hill  shaft,  which  is 
now  down  270  feet,  with  several  short  drifts  both  ways  from  the  shaft,  the  longest 
being  80  feet. 

Three  hundred  feet  from  the  Rich  Hill  shaft  is  our  Japan  shaft,  which  is  down  60 
feet.  In  a  timnel  close  to  this  shaft  upward  of  200  tons  of  ore  were  treated  in  the 
early  days  in  a  2-stamp  mill  at  a  good  profit. 

On  the  other  claims  only  assessment  work  has  been  done  by  cuts  and  shallow 
shafts  to  show  the  continuity  of  the  ore.  All  workings  on  the  vein  are  on  the  hang- 
ing wall  of  the  dike. 

Two  good  wagon  roads  have  been  built  from  the  main  stage-line  road  to  the  shafts. 
We  have  a  Davis  whim,  cars,  tracks,  buckets,  cable,  three  tent  houses,  blacksmith 
outfit,  and  all  necessary  tools,  cooking  utensils,  etc. 

All  workings  thus  far  have  been  in  oxide  copper  and  gold  ore.  It  is  the  company's 
intention  to  leave  this  oxidized  or  upper  zone  of  ore  until  they  have  developed  the 
lower  or  sulphide  zone,  in  which  they  will  undoubtedly  find  a  secondary  enrichment 
from  the  leached  and  oxidized  ores  above,  then  crosscut  to  the  foot  wall  of  the  dike, 
cutting  two  more  leads.  In  conclusion,  would  say  that  as  depth  is  gained  the  sul- 
phides are  showing  more  prominently,  the  porphyry  more  mineralized,  and  the  vein 
more  solid,  which  indicate  that  we  are  approaching  the  sulphide  zone. 

GOLD   AND  COPPER  CONSOLIDATED   MILLING   AND   MINING    COMPANY. 
[By  Mr.  A.  J.  PIckerell,  manager.] 

Two  hoisting  plants  are  in  operation  on  this  proi^erty  and  the  deepest  shaft  is  660 
feet.     There  are  about  5,000  feet  of  levels. 

The  property  of  the  companv  is  equipped  with  a  lO-stamp  mill  and  a  50-ton  cyanide 
plant  and  is  regarded  as  complete  in  every  way  for  8ucca*^sful  operation. 

Development  to  the  extent  of  1,700  feet  has  been  prosecuted  upon  a  second  ^oup 
of  mines  owned  by  this  company  in  Yavapai  County,  these  mines  being  equipped 
with  two  steam  hoists  and  a  whim  hoist. 
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The  location  of  the  properties  is  as  follows:  The  President  group,  sitoated  on  the 
divide  between  Lynx  Creek  and  Big  Bug,  and  about  equal  distance  from  the  Poland 
mine  on  Big  Bug  and  the  Penn  Gold  Mining  Company^s  property  on  Lynx  Creek. 
The  Chicago  group,  upon  which  the  mill  and  cyanide  plant  are  situated,  is  located 
on  the  headwaters  of  the  Hassayampa  River. '  The  Hind  group  is  on  the  head  of 
Slate  Creek  and  is  known  as  the  Little  Kid  mines.  These  properties  are  all  broai 
twelve  to  fifteen  miles  in  a  southerly  direction  from  the  city  of  Preeeott, 

GOLDEN  LINK    MINING  COItfPANY. 
[By  Mr.  Harry  La  Montage,  vice-president.] 

This  company  owns  and  operates  the  Sultan  mine,  one  of  a  group  of  12  claims 
situated  on  the  Santa  Maria  River,  in  the  Eureka  mining  district.  During  the  year 
2,000  feet  of  development  work  was  completed,  consisting  chiefly  of  tunnels  connected 
with  upraises  and  winzes. 

A  20-stamp  mill  of  modem  design  has  been  recently  completed  and  a  power  plant 
installed  capable  of  operating  a  mill  twice  the  capacity  of  the  present  one.  The 
process  of  milling  is  the  amalgamation  of  the  ore,  followed  by  cyaniding  the  tailings. 
The  cyanide  plant  has  a  capacity  of  100  tons,  and,  together  with  the  mill,  is  under 
one  building.  Water  is  pumped  from  the  Santa  Maria  River,  which  is  a  mile  dis- 
tant, and  an  abundant  supplv  is  furnished. 

The  company  has  established  a  telephone  line  between  its  works  and  Prescott, 
A  post-oflice  and  nchool house  have  recently  been  establishe<i  at  Sultan  camp. 

The  works  were  complete<i  and  ready  for  operation  on  July  1,  1903.  An  average 
of  50  men  are  employed. 

GOLDEN   RULE  MINES. 
[By  Mrs.  Laura  Brill,  president.] 

The  Golden  Rule  Mining  and  Exploration  Companv  owns  and  controls  a  group  of 
four  claims  in  Black  Rock  district,  12  miles  from  \Vickenburg.  The  Sulphuret, 
Laura  B.,  Helen  Gould,  and  Grand  View  are  the  four  claims.  Since  1902  the  annual 
assessment  work  has  been  done,  and  this  year  the  company  has  given  out  400  feet 
of  work  under  contract.  There  is  no  machinery  on  the  ground,  but  the  camp  is 
equipped  with  tents,  and  a  number  of  miners  are  employed. 

The  officials  and  directors  of  this  company  are  ladies  well  known  in  Arizona,  and 
the  manner  in  which  they  have  prosecuted  their  work  and  opened  up  bodies  of  ore 
shows  that  women  are  fully  prepared  to  take  up  the  difficult  work  of  mining  and 
carry  it  on  successfully.     The  directorate  is. as  follows: 

Laura  Brill,  president,  Phoenix:  Pauline  O'Neill,  vice-president,  Phoenix;  Sarah  A. 
Hutchinson,  secretary  and  treasurer,  Phoenix-Wickenbuig;  Eleanor  Pallister,  Europe 
and  Kansas  Citv;  Katharine  Zimmerman,  Pittsburg,  Pa.;  Dorothy  G.  McCIintock, 
Phoenix,  and  >frs.  Osc^r  Jennings,  Wickenbnrg. 

It  is  the  intention  of  the  ladies  of  the  Golden  Rule  Company  to  have  an  office  in 
Wickenburg,  also  to  have  a  "Vulcan"  smelter  put  up  halfway  between  the  Golden 
Rule  Company's  works  and  Wickenburg,  near  some  other  valuable  prospects  bought 
bv  some  members  of  the  (lolden  Rule  Company.  Gold,  lead,  iron,  and  other  metals 
abound  near  Carbonate  Hill,  adjoining  the  Good  Luck  and  Wickenburg  claims. 

The  ladies  invite  all  stockhoUlers  to  examine  the  work  done  by  competent  miners 
and  men  in  charge,  and  all  of  the  ladies  of  the  directorate  claim  that  the  success  of  their 
company  is  largely  due  to  the  good  management  of  experienced  men  in  charge  of  the 
works. 

LELAN   MINE. 
[By  Mr.  Rimer  W.  Wells,  superintendent.] 

During  the  year  the  Lelan  mine  has  been  worked  constantly  and  a  great  deal  of 
development  has  been  done.  A  shaft  400  feet  in  depth  has  been  sunk  and  drifting  on 
the  fourth  level  was  l)eing  prosecuted  during  the  last  month  of  the  fiscal  year  closed 
June  30, 1 903.  The  company  has  also  done  450  feet  of  drifting.  The  mine  is  equipped 
with  a  12-horse  power  gasoline  hoist,  a  blacksmith  shop,  boarding  house,  bunk  house, 
and  shaft  house. 

This  is  one  of  the  new  mining  properties  of  Yavapai  County  which  gives  promise 
of  becoming  a  producer  of  importance. 
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MAY    GROUP. 
[By  Mr.  Eraest  A.  Haggott,  consuItiDg  engineer.] 

The  May  mine  group  comprising  seven  lode  claims,  owned  by  the  May  Mining 
Company,  an  Ohio  corporation,  is  situated  in  Big  Bug  mining  district,  3  miles  south  oi 
Mayer,  Ariz.  The  equipment  consists  of  a  st^m  hoist  and  boiler.  The  develop- 
ment consists  of  a  shaft  120  feet  deep  now  being  sunk  to  the  300-foot  level  and  27 
feet  of  crossttut  through  the  ledge  at  the  115-foot  level.  The  ore  is  chalcopyrite 
carrying  gold  and  silver  values. 

Blue  Bell. — The  Blue  Bell  mine  group,  comprising  three  lode  claims,  owned  by  the 
Arizona  Blue  Bell  Copper  Company,  a  Delaware  corporation,  is  situated  in  the  Big 
Bug  mining  district,  4  miles  south  of  Mayer.  Production  will  begin  during  the  com- 
ing year. 

The  equipment  consiste  of  a  steam  hoist,  boiler,  air  compressor,  and  power  drills. 
The  property  is  developed  by  two  200-foot  and  one  300-foot  shafts.  There  are  1,120 
feet  of  drifts  and  crosscuts  on  the  ore  from  the  different  levels  of  the  three  shafts. 
The  ore  is  chalcopyrite  carrying  gold  and  silver  values. 

THE   MONICA   GROUP. 

[By  Mr.  T.  M.  Eanihart,  owner.] 

The  Monica  group  is  situated  about  14  miles  south  of  Kirkland  in  the  Timber 
Mountains.  AVork  has  been  confined  mostlv  to  the  Monica  ledge  and  consists  of 
three  shafts,  No.  1  being  60  feet.  No.  2,  175?eet,  and  No.  3,  80  feet  deep.  Shafts 
Nos.  2  and  3  are  connected  at  the  bottom  by  a  drift  120  feet  in  length.  The  values 
are  gold  and  silver.  The  property  is  equipjied  with  a  whim.  About  200  feet  of  work 
has  been  done  during  the  past  fiscal  year. 

MONTE  CRISTO   AND   HIDDEN   TREASURE   MINES. 
[By  Mr.  Harrington  Blauvelt,  superintendent.] 

The  Monte  Cristo  and  Hidden  Treasure  mines,  situated  in  the  Hassayampa  mining 
district,  about  6  miles  in  a  southerly  direction  from  Prescott,  have  the  following 
equipment:  One  5-8tamp  mill  complete,  including  2  Wilfley  tables,  1  hoist,  1  boiler, 
pumps,  etc. 

The  present  condition  of  the  mines  shows  the  following  shafts  and  levels  to  be 
opened  to  the  extent  enumerated  below : 

Feet. 

Main  shaft 412 

100-foot  level 730 

200-foot  level 480 

300-foot  level 250 

Tunnel  levels , 940 

Total 2,812 

THE  OCTAVE  GOLD   MINE. 
[By  Mr.  A.  E.  Huriey,  assistant  superintendent.] 

The  mines  of  the  Octave  Company  have  been  worked  continuously  during  the  past 
year.  Our  two  principal  shafts  have  both  been  sunk  to  the  1,400-foot  level  and  we 
have  reopened  our  tunnels  for  stopeing  and  have  also  started  the  sinking  of  shaft 
No.  6. 

About  9,500  feet  of  development  work  has  been  done  during  the  year,  consisting 
mostly  of  drifting  on  the  ore  chutes. 

We  have  installed  during  the  year  a  battery  of  260-hor8epower  tube  boilers  and  a 
Laidlaw-Dunn-Gordon  compressor  capable  of  handling  30  drills.  On  November  1 
we  started  twenty-four  2}-inch  machines,  displacing  all  hammer  work,  both  in  stope- 
ing and  drifting,  enabling  us  to  reduce  our  working  force  to  the  number  of  40. 

Our  mill  of  -fc  stamps  was  run  355  days  out  of  the  365,  dropping  1,050  pound  staoips 
102  times  per  minute,  crushing  48,510  tons  of  2,000  pounds  each. 

Crude  oil  is  used  extensively  at  our  central  power  plant.  An  electric-lighting  plant 
is  operated  to  furnish  light  for  mine,  mill,  and  all  cottages  of  the  company. 

The  number  of  men  employed  during  the  year  averaged  200  per  month. 

Our  treatment  consists  of  amalgamation,  concentration,  and  cyaniding  the  pulp 
direct  from  the  mill.  .     r\r\nio 
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PALO   ALTO  GOLD   MINES. 

[By  Mr.  J.  W.  Hubbard,  general  manager.] 

The  Palo  Alto  Gold  Mining  Company  has  during  the  year  sunk  a  double  compart- 
ment shaft  to  a  depth  of  200  feet  and  executed  300  feet*  of  drifting  and  crosscutting, 
the  drifting  being  on  the  vein.  The  mine  is  equipped  with  a  No.  2  Davis  whim, 
blacksmith  shop,  and  other  buildings.  During  the  latter  part  of  the  year  the  mine 
was  being  worked  with  two  shifts  of  six  men,  and  the  prospects  of  developing  a  pro- 
ducing mine  are  most  flattering. 

POLAND   EXTENSION   MINE. 

[By  Mr.  John  Gray,  superintendent.] 

There  are  16  claims  in  the  Poland  group.  At  present  the  property  is  without  a 
reduction  plant,  although  it  is  equipped  with  a  BO-horsepower  boiler  and  a  3-drill 
Rand  compressor  running  machine  drills  wherever  practicable. 

The  development  of  the  property  at  the  close  of  the  fiscal  year  embraced  over  4,000 
feet  in  tunnels,  drifts,  crosscuts,  winzes,  and  raises.  Four  different  veins  are  being 
exploited,  the  ore,  for  the  most  part,  being  low-grade  concentrating  ore,  but  one  m 
the  streaks  shows  high-grade  lead  ore. 

The  company  runs  its  own  store,  electric-lighting  plant,  and  during  the  year  a 
boarding  hou.*>e  to  accommodate  60  men,  and  2  large  bunk  houses  were  erected. 
The  company  also  owns  10  dwelling  houses,  which  are  rented  to  the  employees  who 
are  married.  A  complete  pumping  system  is  maintained,  water  Ijeing  pumped  into 
a  tank  and  dif^tributed  about  the  camp  by  means  of  pipes. 

POLAND   MINING   COMPANY. 
[By  Mr.  W.  J.  Martin,  superintendent.] 

We  own  about  37  claims,  nearly  all  adjoining,  the  general  character  of  the  mineral 
matter  Iwing  gold-bearing  quartz.  The  veins  are  being  intersected  by  a  tunnel  which 
is  driven  from  both  ends,  and  is  now  4,750  feet  long.  When  completed  it  will  be 
8,000  feet  in  length. 

The  equipment  consists  of  a  20-8tamp  mill  (capacity  about  75  tons  ppr  twenty-four 
hours),  power  plant  for  mill,  and  2  air  compressors,  pump  plant  at  VVolf  Greek,  and 
3  miles  of  pipe  line,  machine  drills,  hoists,  ore  cars,  air  pipe,  pumps,  assay  oflSce, 
boarding  house,  lodging  houses,  5  dwelling  houses,  storehouses,  hospital,  stable, 
sch  olhouse,  oil  house,  and  other  outbuildings. 

The  mine  and  mill  have  l>een  in  operation  four  months  during  the  past  fiscal  year. 
About  9,300  tons  of  ore  were  treated. 

The  crosscut  tunnel  has  been  driven  1,750  feet  during  the  year,  and  about  3,400 
feet  of  drifting,  sinking,  and  raising  has  been  accomplished  during  the  same  time. 

When  mine  and  mill  are  in  operation,  we  employ  about  120  men,  this  including 
the  force  re(^uired  in  driving  the  tunnel. 

At  present  the  mine  and  mill  are  not  in  operation,  only  the  large  crosscut  tunnel 
being  operated  at  this  time  from  the  Poland  and  Walker  ends.  We  are  now  employ- 
ing about  40  men,  w  hich  includes  office  force. 

STODDARD  COPPER  COMPANY. 
[By  Hon.  Isaac  T.  Stoddard,  manager.] 

Copper  Mountain  is  situated  about  4  miles  northeast  of  Mayer,  the  termination  of 
the  P.  <&  E.  railroad,  and  the  Stoddard  group  of  mines  covers  a  considerable  portion 
of  its  territory.  On  the  banks  of  the  Agua  Fria  River,  which  flows  at  the  base  of 
the  mountain,  are  the  post-office  and  buildings  which  compose  the  little  town  of 
Stoddard,  and  here  was  erected  the  first  copper  smelting  plant  put  in  oj>eration  in 
that  section  of  the  country. 

Tunnel  No.  1  taps  the  ledge  beneath  an  open  cut  from  which  a  large  quantity 
of  ore  has  been  extracteil.  Tunnel  No.  2  is  in  450  feet,  and  tunnel  No.  3  is  in  nearly 
1,000  feet. 

The  Cuprite  No.  1,  which  is  the  north  extension  of  the  Copj>er  Mountain  mine,  is 
a  promising  prospect,  and  the  first  south  extension  is  a  proved  mine.  West  of  the 
latter  and  the  Copper  Mountain  are  the  Cuprite  Nos.  3  and  4;  on  the  east  are  the 
Copper  Kettle  and  Copper  Outlet.  The  Cuf)rite  Nos.  5,  6,  7,  8,  and  9,  and  the  Yaller 
Kid,  are  also  important  properties  included  in  the  group,  which  consists  of  17  claims 
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all  told.  On  the  Cuprite  No.  5  a  shaft  has  recently  been  started,  which  is  down 
something  over  60  feet,  with  already  a  particularly  strong  and  favorable  showing. 

On  the  Copper  Bottom  mine  the  double  compartment  shaft  is  down  200  feet.  At 
the  100- foot  level  a  crosscut  was  run  which  reveals  a  lense  of  copper  ore.  Connec- 
tions were  also  made  by  an  up-raise  with  an  old  shaft  and  stope.  A  22-hor8epower 
Fairbanks,  Morse  &  Co.  gasohne  hoist  is  in  use  on  this  mine. 

The  formation  in  which  the  ore  occurs  is  lime  and  slate,  l)etween  birds-eye  porphyry 
and  diorite  and  under  an  iron  gossan  capping. 

Stoddard's  binghampton. 

The  group  of  mines  known  as  Stoddanl's  Binghampton  was  acquired  by  Hon.  I.  T 
Stoddard  in  the  early  eighties  from  T.  W,  Boggs,  and  was  the  first  mineral  location 
made  in  Yavapai  County  by -that  vetern  prospei^tor.  The  claims  are  on  the  same  belt 
as  the  Copper  Mountain,  bn  the  north  end  of  this  mine  a  shaft  has  been  sunk  to  a 
depth  of  160  feet.  Drifts  were  run  from  this  shaft,  and  ore  taken  out  and  worked  at 
the  smelter  of  the  Stoddard  Company.  The  values  are  silver  and  gold.  A  crosscut 
tunnel  from  the  west  connects  with  the  above-mentioned  shaft.  On  the  south  end 
of  the  claim,  1,100  feet  from  the  crosscut  tunnel  and  about  200  feet  below,  another 
shaft  has  been  sunk  outside  and  west  of  the  solid  iron  to  a  depth  of  200  feet. 

The  Binghampton  has  the  usual  building  improvements,  such  as  a  bunk  house, 
blacksmith  shop,  etc. 

SWEET  SIXTETTE  GROUP. 
[By  Mr.  Dick  Wick  Hall.] 

The  Sweet  Sixtette  mines  are  owned  by  the  Mcintosh  Estate  and  the  Hall  Brothers, 
and  are  located  in  the  Blue  Tank  mining  district,  12  miles  east  of  Wickenburg.  About 
$16,000  has  been  expended  in  development  work.  During  part  of  the  year  work  was 
suspended  on  account  of  litigation. 

The  work  consists  of  a  35-foot  incline  shaft  and  several  shallow  workings  on  the 
Emma  E. ;  an  incline  shaft  15  feet  deep  on  the  Mary  E.;  a  10-foot  shaft  and  open  cut 
on  the  Grace  A.;  a  10-fcmt  vertical  shaft  and  a  10-foot  open  cut  on  the  Epsie  M.;  a 
98-foot  vertical  shaft,  well  timbered,  on  the  I^na  M.;  a  145-foot  vertical  shaft,  well 
timbered,  on  the  Eva,  with  a  drift  125  feet  at  a  depth  of  85  feet,  a  second  drift  extend- 
ing 65  feet  southwest  from  the  shaft,  and  to  the  west  a  drift  extending  105  feet. 

TIGER   CJOLD   COMI'AXV. 

[By  Mr.  George  P.  Harrinifton.  manaKer.] 

The  Tiger  Gold  Company  owns  four  patented  mines  in  Tiger  mining  district, 
Yavapai  County,  and  several  other  mines  not  })atented.  The  work  done  for  the 
past  year  has  been  1,600  feet  of  tunnel,  600  feet  upraises,  and  about  1,000  feet  of  stop- 
mg.  *  The  equipment  consists  of  a  lO-stamp  mill  complete,  with  four  standard  con- 
centrators, a  gasoline  hoist,  and  mill  and  office  buildings.  The  outlay  from  June  1, 
1902,  to  June  1,  1903  is  $98,000.  A  dividend  was  paid  in  May  of  $12,500.  The 
property  is  in  good  condition  and  they  ex)>ect  to  pay  dividends  regularly. 

VICTOR   MINE. 

[By  Mr.  SalinKer,  manager.l 

About  15  men  are  now  employed  at  the  Victor  mine  on  Lynx  Creek.  It  is 
expected  that  this  number  will  soon  l)e  increased  to  forty  or  fifty.  Work  of  sinking 
the  shaft  is  now  going  on.  The  shaft  is  down  400  feet,  but  will  be  sunk  500  feet.  A 
new"  Knowles  duplex  pump  powerful  enough  to  lift  200  gallons  per  minute  800  feet 
has  been  installed  in  the  V  ictor.  A  new  50-horsepower  hoist  has  been  put  in  and  is 
now  in  use  raising  the  2-ton  skipp  up  the  shaft,  the  shaft  having  recently  been 
improved.  The  shaft  was  straightened  and  rails  laid  to  permit  the  use  of  the  skipp 
instead  of  the  old  bucket.  Two  Huntington  mills  have  been  added  to  the  plant,  as 
well  as  a  large  new  boiler.  VV.  VV.  Elliot,  who  constructed  the  VMctor  mill,  has  put 
in  a  sizer  of  his  own  invention.  The  sizer  has  two  fine  screens  arranged  one  over 
the  other,  which  are  shaken  very  rapidly.  The  larger  pieces  of  ore  go  clear  over 
the  top  screen  into  a  separate  chute,  the  same  process  b^ing  repeated  on  the  lower 
screen  with  the  ore  that  comes  from  the  upper  screen.  This  ore  also  goes  into 
another  shoot,  while  that  which  is  fine  enough  to  pass  through  both  screens  goes  to 
still  another  screen. 
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Each  of  the  three  shoots  lead  down  to  a  separate  concentrating  tahle.  There  has 
been  very  little  ore  taken  out  of  the  Victor  since  February  1,  1903,  as  the  company 
has  been  devoting  all  its  attention  to  improving  the  shaft.  The  mill  began  running 
again  in  June  of  the  present  year. 

VAL   VERDE  COPPER  CX)MPANY. 
[By  Mr.  John  T.  Davis,  secretary  and  treasurer.] 

No  work  was  done  upon  the  company's  property  in  the  neighborhood  of  the  Grand 
Canyon,  in  Yavapai  County,  except  to  perfect  the  title  by  obtaining  patent  for  same 
from  the  Government. 

In  this  section  of  the  country  this  company  has  not  been  operating  any  property 
excepting  the  smelter,  which  has  been  in  more  or  less  continuous  operation  since 
February  1,  1902. 

YAEOER  CANYON  COPPER   MINES. 
[By  Mr.  Jofteph  B.  Tomlinson,  superintendent.] 

This  is  a  group  of  16  full-size  mining  claims  situated  in  the  Black  Hills  mining  dis- 
trict. Eleven  are  held  by  patent  from  the  United  States,  and  the  balance  by  loca- 
tion under  the  mineral  laws  of  the  United  States  and  Territorial  statutes. 

The  formation  consists  of  a  series  of  eruptive  diorite  dikes,  having  a  north  and 
south  course  through  the  ancient  sedimentary  rocks  of  the  district,  classified  as 
** Algonquin  slates."  Two  distinct  series  of  veins  occur,  one  following  the  contact  of 
the  dionte  and  slate,  and  the  other  cutting  the  formation  with  an  east  and  west 
strike.  Bodies  of  copper  occur  in  lenses  and  shoots  of  good  width  in  the  east  and 
west  veins,  carrying  down,  as  indicated  by  development,  to  great  depth.  The 
mineral,  consisting  of  chalcocite,  bornite,  and  carbonates  of  copp)er  is  found  in  a 
matrix  made  up  ofbrecciated  mass  of  diorite  and  slate,  together  with  a  secondary 
quartz.  This  is  accompanied  by  a  soft  gouge  of  a  varying  thickness,  formed  by  the 
aei*om position  of  the  surrounding  rocks  and  partakes  largely  of  the  character  of  the 
dikes  which  are  cut  through  by  the  veins. 

The  main  workings  consist  of  an  incline  shaft  sunk  on  the  vein  to  a  depth  of  830 
feet,  and  are  timbered  5  by  9  feet  in  the  clear  with  10  by  10  inch  sawed  square  tim- 
bers. Drifting  is  done  at  ea(*h  100  feet  sunk,  following  ihe  vein  east  and  west  ^ith 
uprises  to  the  surface  from  the  lowest  level  for  supplying  pure  air  to  all  the  work- 
ings.    Total  feet  of  drifts,  2,200,  and  700  feet  of  uprises. 

Hoisting  is  done  with  a  40-hor8epower  steam  hoist,  supplied  with  a  boiler  plant  of 
120-hor8epower.  The  pumping  plant  consists  of  a  large  station  pump  at  the  fifth 
level,  and  a  sinking  pump  in  the  bottom.  An  air  compressor  with  a  capacity  of  555 
cubic  feet  of  free  air  per  minute  is  installed,  and  a  heavier  boiler  plant  of  160 
horsepower. 

A  pipe  line  of  IJ  miles  brings  water  from  a  spring  for  use  at  camp,  the  supply 
being  7,500  gallons  per  twenty-four  hours,  and  the  mine  furnishes  22,000  gallons 
per  day. 

Figures  for  an  ore  treatment  plant  of  50-ton  capacity  per  dav  are  now  out,  and  the 
plan  decided  upon  is  wet  concentration;  the  method  to  be  rolls,  crushers,  and  Wil- 
ney  tables. 

CROWN    POINT   MINE. 
[By  Mr.  John  Hanlon,  superintendent.] 

The  Crown  Point  mine  is  locate<l  in  the  Black  Rock  and  Castle  Creek  mining  dis- 
tricts, in  Yavapai  County,  22  miles  northeast  of  Wickenbui^.  The  property  is 
owne<l  by  Henry  S.  Van  Beuren  and  Col.  Alexander  O.  Brodie. 

The  mine  has  been  develope<l  by  one  incline  shaft  380  feet  and  a  winie  300  feet; 
there  are  also  1,2(X)  feet  of  levels. 

The  property  is  equipped  with  a  lO-stamp  mill,  three  50-hor8epower  boilers,  1 
hoist,  a  boarding  house,  assay  othce,  store,  office,  residence,  and  1  bunk  house. 

During  the  past  year  work  has  been  done  upon  a  wagon  road  from  the  mine 
toward  Wick  en  burg,  and  considerable  work  has  been  done  upon  the  mines.  The 
product  is  gold. 

THE   ORIENTAL   MINING   COMPANY. 
[By  Mr.  W.  A.  Kent,  assistant  treasurer.] 

The  Oriental  Mining  Company  owns  and  operates  18  mining  claims  in  the  Big  Bug 
district.     These  naturally  fall  into  groups. 

Of  these  groups,  the  largest  in  extent  is  being  developed  by  running  a  tunnel  along 
the  ledge.     This  tunnel  has  already  attained  alength ot  3^3(|0 f^t^(|^^k:^^mately 
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reach  6,000  feet.  During  its  course  it  will  pass  under  previous  workings  comprising 
a  shaft  500  feet  deep  and  three  levels  aggr^irating  about  2,000  feet  of  drifts.  This 
tunnel  will  have  over  it  in  one  section  1,100  feet  of  ground  and  an  average  of  about 
600  feet.     During  the  past  year  about  600  feet  of  the  tunnel  has  been  completed. 

A  second  group  is  known  by  the  name  of  the  Postmaster.  On  these  claims  exten- 
sive development  w^ork  has  been  in  progress  for  about  a  year.  The  main  shaft  has 
reached  a  depth  of  about  300  feet,  four  levels  are  being  run,  a  crosscut  tunnel  taps 
the  workings  at  a  depth  of  165  feet,  a  mill  has  been  erected  for  the  treatment  of  the 
ores  from  this  propertv,  and  was  in  successful  and  satisfactory  operation  from  Novem- 
ber, 1902,  to  June  1  ot  the  present  year. 

At  the  beginning  of  June  the  condition  of  the  mines  ow^ned  by  this  company  was 
satisfactory,  extensive  improvements  were  about  to  be  commenced,  and  40  men  were 
employed  under  conditions  satisfactory  to  both  operatives  and  company.  At  the 
date  mentioned  the  eight-hour  law  became  legally  binding  upon  underground  work. 
The  result  has  been  the  subsequent  idleness  of  mines  and  mill.  In  the  adjustment 
of  conditions  to  the  new  legislation  this  company  proposed  a  scale  of  wages  which, 
hour  for  hour,  was  an  increase  of  over  25  per  cent  upon  the  former  scale.  This  offer 
was  refused,  and  an  increase  of  35  per  cent  contended  for. 

CONGRESS  MINES. 
(By  Mr.  W.  F.  Staunton,  superintendent.] 

These  mines  were  first  opened  in  1887  and  were  successfully  operated  on  a  limited 
scale  until  September,  1891,  the  nearest  railroad  at  that  time  being  at  Prescott,  60 
miles  away.  Upon  the  death  of  Diamond  Joe  Reynolds,  at  that  time  the  owner, 
they  were'closecl  until  March,  1894,  pending  the  building  of  the  Santa  Fe,  Prescott 
and  Phoenix  Railway,  when  operations  were  resumed  by  the  Congress  (iold  Com- 
pany, which  acquired  the  property  by  purchase  from  the  estate.  In  April,  1901,  the 
mines  were  sold  to  the  Congress  Consolidated  Mines  Company,  Limited,  the  present 
owner. 

During  the  first  period  above  described  the  mines  were  very  productive,  and  after 
meeting  all  the  expenses  incident  to  such  work  in  a  new  country  without  railroad 
facilities,  including  the  equipment  of  the  mines  with  hoisting  machinery,  the  build- 
ing of  a  40-stamp  mill,  pumping  plant,  etc.,  showed  a  surplus.  The  successors  to 
the  original  owner  have  operated  the  mines  continuously  on  a  constantly  increasing 
scale. 

The  Congress  group  comprises  30  contiguous  claims,  a  large  portion  of  which  are 
held  by  United  States  patent. 

The  mining  plant  comprises  12  hoisting  engines,  ranging  in  size  from  10  to  200 
horsepower,  together  with  suitable  boilers,  air  compressors,  machine  drills,  track, 
cars,  cages,  etc. 

The  milling  plant  comprises  the  original  40-stamp  mill  (mill  No.  1)  and  an  almost 
new  40-8tamp  mill  (mill  No.  2)  of  thoroughly  modern  construction  and  designed  to 
secure  the  closest  economy  possible  in  both  power  and  labor.  The  boiler  plant  is 
independent  of  the  mill  building  and  contains  four  54-inch  by  16  feet  return  tubular 
boilers,  made  for  125  pounds  of  working  pressure  and  provided  with  American  stok- 
ers, taking  their  coal  supply  automatically  froui  bins  holding  150  tons.  Crude  oil  is 
used  for  fuel  at  present.  The  mill  engine  is  a  tandem  compound  Reynolds-Corliss, 
with  cylinders  12  and  24  inch  by  36-inch  stroke.  The  exhaust  is  condensed  by  a 
Voltz  combined  surface  condenser  and  feed  heater  used  in  connection  with  a  Bernard- 
Wheeler  cooling  tower.  The  engine  has  abundant  power  for  20  additional  stamps 
and  a  considerable  surplus,  which  is  used  for  running  the  machine  shop,  lighting 
plant,  and  is  available  for  other  electric  machinery  as  may  prove  desirable  as  the 
business  grows.  The  stamps  are  1,000  pounds  weight  and  drop  6  inches  100  times  a 
minute.  The  mortars  have  7-ton  anvil  blocks,  set  on  concrete,  and  are  bolted 
through  to  the  natural  rock.  New  Standard  concentrators  are  used.  Mill  Xo.  1  has 
40  stamps  of  850  pounds  each  and  Frue  vanners.  After  a  service  of  about  ten  years 
and  having  crushed  over  270,000  tons  of  ore,  it  was  worn  out  and  has  lately  been 
entirely  rebuilt  and  again  put  into  service. 

The  cyanide  plant  consists  of  a  Brown  roasting  furnace  and  seven  90-ton  leaching 
tanks,  together  with  necessary  solution,  sump  and  precipitation  tanks.  In  addition 
to  this  there  are  three  200- ton  leaching  tanks  for  treating  the  coarser  sands  which  do 
not  require  roasting  as  a  preliminary  treatment. 

The  company's  water  supply  conies  from  Date  Creek,  the  water  being  pumped  a 
distance  of  8  miles  with  a  total*  raise  of  about  500  feet.  The  mines  are  practically  dry 
and  their  production  of  water  is  hardly  a  factor  in  the  necessary  supply. 

The  country  immediately  around  Congress  is  granite.  It  is  cut  through  by  a  series 
of  approximately  parallel  dikes  of  greenstone  trap  having  a  generally  e^^Wi^d 
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westerly  strike  and  a  dip  of  about  20**  to  the  north.  The  Congreae  vein  is  in  one  of 
these  dikes,  or,  perhaps,  it  may  be  said  that  the  dike  is  the  vein,  for  ore  has  been 
found  in  the  dike  in  all  possible  positions  from  one  granite  wall  to  the  other,  but 
generally  keeping  {)osition  near  the  footwall  but  separated  from  it  bv  a  layer  of  fine 
selvage.  The  dike  has  a  thickness  of  15  feet  measured  at  ri^ht  angles  to  the  walls. 
These  greenstone  dikes  are  crossed  bv  other  more  nearly  vertical  dike^  of  qoartz  and 
porphvry.  The  following  analysis  ot  a  specimen  of  the  greenstone  was  made  at  the 
Sheffield  Scientific  School: 

Percent. 

SiO, 52.20 

AlA 13.40 

FeO 9.75 

MuO l.i^ 

CaO 9.60 

Mgf) l.W 

Besides  the  C 'ongress  vein  described  above,  there  are  several  others  on  the  surface 
holding  out  well  to  the  extent  of  the  development  work  which  has  been  done  upon 
them.  The  principal  of  these  is  the  Niagara  vein  running  nearly  parallel  with  the 
Congress,  but  unlike  the  latter  seemingly  inclosed  in  the  granite  without  the  aceom- 

Cyin^  dike,  which  is  a  market!  feature  of  the  Congress  vein.  This  Niagara  vein 
a  dip  of  about  45°  to  the  north,  and  has  already  been  followed  to  a  depth  of  1,300 
feet  at  one  point  and  1,200  feet  at  another,  three-fourths  of  a  mile  distant  from  the 
first.  The  deei)est  workings  are  upon  the  Congress  vein  where  the  3,500-foot  level 
is  now  being  opened. 

The  Congre«*  ore  is  white  quartz  carrying  very  pure  iron  pyrite  (marcasite)  gen- 
erally disseminated  through  it  in  small  particles,  but  at  times  in  quite  massive  form- 
There  is  little,  if  any,  gold  in  the  quartz,  showing  no  pyrite  and  hardly  any  free 
gold  exists  in  the  ore.  Other  sulphides  so  commonly  accompanying  iron  pyrite  are 
notably  absent,  a  little  galena  of  very  rare  occurrence  being  the  only  one  identifie^L 
The  Niagara  ore,  on  the  other  hand,  shows  considerable  galena  and  some  «>pper 
minerals  besides  the  iron  pyrite.  This  difference  seems  rather  characteristic  of  the 
ore  in  this  neighl>orhood  when  the  veins  are  entirely  in  the  granite  as  distinguished 
from  those  which  are  accompanied  by  the  greenstone  dikes. 

Ores  are  stampetl  wet  through  20-me8h  No.  24  steel- wire  screens  and  go  directly 
to  the  concentrators,  there  being  practically  no  free  gold  in  the  ore  and  therefore  no 
necessity  for  plates.  The  concentrates  are  shippetl  to  the  El  Paso  works  of  the 
American  Smelting  and  Refining  Companv  for  reduction.  The  tailings  are  separated 
into  two  classes — the  coarser  ones  that  can  be  successfully  treated  by  cyanide,  and 
the  finer  portion,  or  slimes,  which  are  bedded  sundried,  and  then  roasted  as  a  pre- 
liminary to  cyanide  treatment.  The  total  extraction  by  the  combined  process  of 
concentration  and  cyaniding  generally  nms  over  90  per  cent.  The  amount  of  ore 
worke<l  per  month  is  about  8,000  tons. 

About  450  men  are  emjiloyeil.  The  companv  operates  its  own  branch  railroad 
from  Congre.-'s  Junction  to  tfie  mines.  The  wordings  and  ofliices  of  the  company  are 
lighted  by  electricity. 

GBORGE   A.  TREADWELL   MINIMJ   CX)MPANY. 

(By  Mr.  E.  D.  Treadwell,  manager.] 

The  property  of  the  George  A.  Treadwell  Mining  Company,  situate<l  in  the  Verde 
and  Big  Bug  mining  districts,  Yavapai  County,  consists  of  47  patente<l  and  34  unpat- 
ente<l  claims,  divided  into  the  following  groups: 

Patented 
claims. 

Cliff  group,  Verde  district 7 

Badger  group,  Verde  district 15 

Spoke  and  Stonewall  group,  Venle  district 2 

Pastime  group,  Verde  district 4 

Brookshire  gn>up,  Verde  district 9 

Iron  Queen  group,  Big  Bug  district S 

Hackberry  group.  Big  Bug  district 1 

Boggs  Mine  group,  Big  Bug  district 1 

Unpatented  claims,  34. 

The  work  on  the  ('liff  mine  comprises  2,019  feet  of  tunnel  work  and  270  feet  of 
winzes  and  upraises,  all  in  the  nature  of  preliminar\'  prospect  work. 
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Badger  ffroup. — Work  done  on  this  group  consists  of  prospect  holes  for  the  purpose 
of  location  and  assessment  work. 

Spoke  and  SlonevaU  claims, — Work  consists  of  300  feet  of  tunnel  and  60  feet  of 
shaft. 

PaMime  ^onp. — Shaft  work,  120  feet,  and  tunnel  work,  40  feet. 

Brookshtre  group. — Vertical  shaft,  200  feet;  air  shaft  (incline),  200  feet;  tunnel, 
1,780  feet;  drifting,  800  feet;  winze,  140  feet;  total  amount  of  ore  mined  in  1902  about 
500  tons.  The  ore  is  a  copper  sulphide  carrying  gold  and  silver.  The  equipment 
consists  of  a  steam  hoist,  air  compressor,  and  drills. 

Iron  Queen. — Work  consists  of  vertical  shaft  310  feet,  an  air  shaft  300  feet,  a  winze 
65  feet  below  the  300-foot  level,  and  1,071  feet  of  drifting  on  the  ledge. 

One  thousand  tons  of  ore  were  extracted  in  the  course  of  development  work,  which 
is  now  being  roasted  in  open  heaps  preparatory  to  smelting. 

The  equipment  consists  of  a  steam  hoisting  plant,  with  a  capacity  of  1,000  ftet. 

Harkberry  mine. — The  work  done  on  the  Hackberry  mine  for  the  preceding  year 
consists  of  50  feet  of  shaft  work  below  the  250-foot  level  and  200  feet  of  drifts  and 
crosscuts.  This  property  is  connected  with  the  Big  Bug  smelter  by  a  22-inch  gauge 
railroad  operated  by  a  5- ton  Baldwin  engine,  all  of  which  has  beeii  nut  in  thorough 
repair.     The  equipment  consists  of  a  40-hor8epower  steam  hoisting  plant. 

Boggs  mine. — This  property  has  been  drained  to  the  200-foot  level  and  a  new  shaft 
sunk  to  a  total  depth  of  300  feet.  The  equipment  consists  of  a  50-horsepower  hoisting 
plant. 

Unpatented  claims. — The  work  consists  of  the  location  and  the  assessment  work. 

Crystal  Springs  pipe  line. — This  line  is  9  miles  in  length  and  has  a  1,620-foot  fall.  A 
trench  is  completed  the  entire  length  and  about  half  tlie  pipe  laid.  This  pipe  line  is 
construct^  for  the  benefit  of  the  hydrocarbon  furnace  located  at  Mayer  to  supply 
both  power  and  water. 

Hydrocarbon  furnace. — This  is  located  at  Mayer  on  surface  ground  owned  by  the 
company,  consisting  of  about  40  acres.  This  is  an  oil-burning  furnat^e  recently  com- 
pleted of  about  80  tons  capacity  and  is  now  in  the  experimental  stage.  The  equip- 
ment is  complete,  consisting  of' steam  compressor  plants,  crusher,  assay  oflSce,  black- 
smith shop,  offices,  warehouse,  railroad  spur,  ore  bins,  and  buildings  for  employees. 

Big  Bug  smelter  and  concentrator. — This  property,  recently  acquired  by  the  company, 
has  undergone  a  thorough  overhauling  and  is  now  ready  to  treat  the  ores  of  the  Big 
Bug  district.  In  connection  with  this  plant  is  the  7-mile  pipe  line,  which  has  been 
put  in  thorough  repair,  supplying  water  to  the  plant  and  also  to  the  town  of  Mayer. 

Yuma  County. 

the  king  of  arizona  mine. 
[By  Hon.  Eugene  S.  Ives,  president.] 

The  King  of  Arizona,  although  but  a  recent  discovery,  has,  during  the  few  years 
of  actual  development,  risen  to  a  prominent  place  among  the  gold-producing  mines 
of  the  Territory.  Adverse  conditions  had  to  be  met  witn  and  overcome  in  placing 
the  property  among  the  list  of  producers,  owing  to  the  location  of  the  mine  in  the 
heart  ot  the  desert  region. 

The  King  of  Arizona  Company  owns  four  mining  claims,  which  are  located  at 
Kofa,  in  Yuma  County,  Kofa  l^eihg  situated  about  75  miles  northeast  from  Yuma 
and  about  40  miles  from  Mohawk  Summit,  the  railroad  station  on  the  Southern 
Pacific  Railroad. 

The  equipment  consists  of  a  plant  which  crushes  the  ore  (that  is  dricKl  by  Cornish 
rollers)  ana  then  cyanides  it.  About  91  per  cent  extraction  is  made  by  this  process, 
and  our  plant  treats  about  5,000  tons  per  month. 

We  have  done  thousands  of  feet  of  work,  spending  about  $5,000  per  month  in 
development,  but  I  can  not  give  you  the  precise  figures  as  to  what  development  work 
has  been  done  during  the  past  year.  The  property  has  run  continuously  for  over 
three  years  and  is  paying  dividends. 

Note. — Although  requests  were  «ent  to  the  different  mine  owners 
in  Yuma  County  a.sking  for  statements  as  to  the  progress  made  during 
the  year,  the  above  was  the  only  statement  received  by  me.  How- 
ever, the  report  of  the  chairman  of  the  board  of  supervisors,  which 
appears  in  the  appendix  to  this  report,  gives  a  detailed  description  of 
mining  development  in  Yuma  County,  and  to  which  I  respectfully 
invite  attention. 
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GEOLOGY   OF  ARIZONA. 
[By  Prof.  William  P.  Blake,  Territorial  geologist.] 

The  Territory  of  Arizona,  with  an  area  of  113,000  square  miles,  is  a 
most  inviting  and  interesting  field  for  a  geologist.  Stretching  from 
Mexico  on  the  south  to  Utah  on  the  north,  from  New  Mexico  on  the 
east  to  California  on  the  west,  and  lying  between  the  parallels  of  31.30 
and  37  degrees,  and  the  meridians  of  109  and  115  degrees,  it  has  a  most 
diversified  surface,  climate,  fauna  and  flora,  and  an  extraordinary 
variety  and  wealth  of  mineral  productions.  The  geologic  conditions 
are  equally  varied.  Every  period  of  the  world's  history  since  the  dawn 
of  life  is  iiere  represented  as  an  open  book  so  that  ''he  who  runs  may 
read."  The  pages  of  the  rocky  record  are  abundantly  illustrated  by 
the  ''medals  of  creation,"  and  these  are  often  changed  from  calcarious 
shells  to  enduring  crystal,  as  if  designed  to  more  fully  preserve  and 
elucidate  the  record  and  invite  the  study  of  the  evolution  of  organisms. 

The  Territory  not  only  affords  rich  and  undescribed  material  for 
the  paleontologist,  but  for  the  zoologist,  botanist,  climatologist,  and 
for  the  ethnologist  and  archaeologist. 

The  history  of  humanity  may  nere  find  a  most  interesting  field  of 
study  in  tracing  and  illuminating  the  course  of  exploration  since  the 
earlv  Spanish  prospectors  and  adventurers  followed  down  the  River 
of  the  Holy  Cross  (the  Santa  Cruz)  and  began  the  development  of  the 
silver-bearing  lodes  of  Tumacacori  and  the  Salero,  before  the  settle- 
ments on  Massachusetts  Bay  were  firmly  established. 

The  Territory,  topographically,  presents  two  great  divisions:  a 
plateau  region  on  the  north,  made  up  of  approximately  horizontal 
strata,  and  the  mountainoas  region  on  the  south,  consisting  of  uplifted 
strata  plicated  and  folded  with  intrusive  rocks  and  mineral  veins. 
These  mountain  ranges  are  numerous,  and  have  a  general  northwest 
and  southeast  parallelism,  with  intermediate  broad  valleys  formed  by 
the  intersection  and  blending  of  wide  and  gradual  slopes,  generally 
consisting  of  the  wash  and  debris  from  the  mountain  ridges.  These 
slopes,  often  20  and  30mile«  in  breadth,  presenting  a  very  i-egularand 
even  sky  outline  of  only  a  few  degrees  of  inclination,  are  a  remarkable 
scenic  feature  of  the  mountain  division,  picturesquely  comparable  with 
the  Great  Plains,  or  the  horizontal  me^as  of  the  northern  division. 

Two  great  rivers,  the  Colorado  and  the  Gila,  with  their  tributaries 
drain  the  greater  part  of  the  Territory.  The  Colorado  is  comparable 
with  the  Nile  of  Kgypt.  Like  the  Nile,  it  has  its  period  of  overflow 
and  deposition  of  fertilizing  alluvions.  It  flows  through  a  semidesert 
region  which  blossoms  as  the  rose  wherever  touched  by  its  waters. 

A  large  portion  of  the  Territory  is  practically  unexplored  and  there 
are  considerable  areas  of  which  nothing  is  known,  not  even  the  topog- 
raphy. In  any  attempted  sketch  it  is  thus  impossible  to  do  more  than 
to  touch  upon  some  of  the  more  salient  features  of  the  geology  which 
have  been  more  or  less  observed  and  studied. 

The  Territory  has  within  its  borders  the  most  stupendous  and  mag- 
nificent canyon  of  erosion  in  the  known  world.  In  the  daj's  of  the 
early  explorers,  Simpson  in  1851,  Whipple  in  1853,  and  Beale  in  1857, 
and  for  many  years  after,  it  was  comparativelv  inaccessible  and  its 
secrets  were  hidden  from  the  world;  but  since  the  daring  and  success- 
ful descent  of  the  river  by  Major  Powell  the  Great  Canyon  of  Arizona 
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has  become  the  Mecca  of  geologists  and  a  new  and  rich  I'evelation  of 
the  history  of  the  globe. 

This  canyon  was  formed  under  peculiar  conditions  of  erosion.  A 
large  water  supply  derived  from  melting  snow  and  rainfall  on  distant 
ranges  of  mountains  here  found  its  way  across  a  broad  plateau  country 
of  horizontal  strata  in  a  comparatively  rainless  region,  or  at  least 
where  the  precipitation  was  not  sufficient  to  form  tributary  streams 
by  which  the  banks  of  the  main  stream  could  be  broken  down.  Lateml 
canvons  are  rare. 

"Throughout  southern  Arizona  there  has  been  enormous  erosion  of 
the  mountain  ridges  with  corresponding  great  tilling  in  of  the  valleys; 
and  in  these  valleys,  as  for  example  in  the  San  Pedro,  wherever  flow- 
ing water  has  existed  there  has  been  great  transportation  of  material 
onward  toward  the  Gulf.  It  is  evident  that  in  a  comparatively  recent 
period  the  rainfall  was  much  greater  than  now  and  that  the  streams 
ran  with  larger  volume  and  power.  There  appears  to  have  been  a 
gi'adual  desiccation  which,  however,  is  not  confined  to  Arizona  but  is 
world-wide  and  cosmic. 

The  existence  of  heavy  beds  of  coarse  conglomei*ate  in  numerous 
localities  near  or  at  the  base  of  the  Paleozoic  stmta  show  that  in  those 
remote  periods  there  were  shore  lines  and  island-like  ridges  risingabove 
the  primeval  ocean.  These  were  the  beginnings  of  Arizona  land,  which 
is  thus  shown  to  be  ancient  and  insular  in  origin. 

Pre'Vamhrian. — Archean  pre-Cambrian  formations  are  found 
throughout  Arizona,  but  are  specially  prominent  in  the  mountain 
region  from  the  Yuma  ranges,  bordering  the  Gulf  of  California  to  and 
including  the  Bi'adshaw  Mountains.  These  last  are  upon  the  main  axis 
of  uplift,  trending  diagonally  and  centrally  across  Arizona  from  the 
great  bend  of  the  Colorado  River,  in  Mohave  County,  toward  the 
southeastern  corner  of  the  Territory.  Besides  the  compact  massive 
granites  there  are  large  areas  of  gneiss,  mica  slates,  and  of  clay  slates, 

Erobably  the  equivalents  of  the  formations  known  as  Laurentian  and 
[uronian,  and  also  as  Algonkian. 

Kecks  are  extensively  developed  in  the  Graham  Mountains  and  in 
the  Catalina  Mountains  (formerly  known  as  the  Caterina  Mountains), 
north  of  Tucson. 

The  rocks  on  the  south  side  of  the  Catalinas  are  gneissic,  in  tabular 
form,  and  in  great  thickness. 

On  the  northeastern  side  there  is  an  extensive  development  of  finely 
lamellar  even-grained  mica  schist,  showing  verv  sharp  plications  so 
as  to  give  a  zigzag  outcrop.  Tnese  slates  1  liave  referred  to  the 
Huronian  under  the  provisional  titles  of  the  Arizonian.^  Similar  mica 
schists  occur  in  Pinal  County,  near  the  Silver  King  Mine,  where  they 
are  traversed  by  a  great  number  of  quartz  seams  and  veins,  which  par- 
take of  the  sharp  folding.  These  rocks  are  lithologically  similar  to 
the  mica  schists  of  the  region  of  Harnev  Peak  in  the  Black  Hills  of 
Dakota  and  to  portions  of  the  Taconic  Mountains  in  Massachusetts. 
Metamorphic  limestone  also  occurs  in  the  Catalinas  in  the  form  of 
Tvhite  crvstalline  marble  of  good  quality. 

The  JV)rtuna  mine  in  the  Gulf  range  near  Yuma  is  in  ancient  mica 
slates,  and  the  veins  of  lead  ore  of  Castle  Dome  traverse  gneissic  and 
slaty  rocks. 

a  Vide  report  to  the  governor  of  Arizona  for  1901,  pages  109  to  110.    See  also  report 
on  the  Silver  King  Mine. 
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An  extensive  region  of  argillaceous  slates  is  found  upon  Cave  Creek 
north  of  the  Phoenix  mine.  The  outcrops  are  strong  and  liold,  and  in 
places  are  so  even  and  tabular  as  to  merit  the  name  of  rooting  slate. 

Similar  slates  occur  in  the  region  between  Walnut  Grove  and  the 
Tiger  mine  in  Yavapai  County,  and  again  on  the  eastern  side  of  the 
Rincon  Mountains,  about  six  miles  north  of  Dragoon  Summit  station 
and  in  close  relation  with  the  gneissic  rocks  in  which  the  quartz  veins 
carrying  wolframite  occur. 

Ancient  gneissic  rocks  occur  in  the  Oro  Blanco  gold  district  and  on 
the  border  of  Mexico  at  and  near  Sasabi  on  the  road  from  Tucson  to 
El  Plomo. 

The  great  copper  mines  of  the  United  Verde  are  upon  lenticular, 
interstratilied,  pyritic  beds  and  seams  in  ancient  slates. 

Pre-Cambrian  rocks  are  well  developed  in  the  canvon  of  the  Colo- 
rado underlying  the  Tonto  sandstone,  which  is  regarded  as  Cambrian. 
The  Grand  Canyon  series  of  Powell,  consisting  of  the  Chuar  and 
Unkar  beds,  are  referred  to  the  Algonkian,  and  they  rest  unconform- 
ably  upon  the  Vishnu  series.** 

Cambrian  and  Silurian, — The  best  known  and  identified  terranes  of 
these  two  remote  periods  are  found  in  the  canyon  resting  upon  older 
rocks  unconformably. 

The  Tonto  sandstone  is  referred  to  the  Cambrian.  The  existence  of 
a  thick  series  of  strata  underlying  the  Devonian  beds  conformably  in 
the  Santa  Rit-as  and  on  the  flanks  of  the  Catalina  Mountains  at  the 
northeast  justify  the  belief  that  the  Silurian  and  the  Cambrian  are 
there  represented,  though  as  yet  no  fossils  have  been  found  by  which 
the  age  of  the  strata  can  be  positively  detenu ined. 

There  are  many  localities  in  Arizona  of  metamorpbic  sandstone,  now 
quartzite,  resting  against  a  granitic  base  which  probably  should  be 
referred  to  the  Cambrian. 

Devonian. — A  well-defined  horizon  of  the  Dev^onian  occurs  on  the 
northeastern  slope  of  the  Catalina  Range  a  mile  or  so  east  and  south 
of  the  Southern  Belle  gold  mine,  on  a  long  ridge  extending  eastward, 
which  I  have  named  Coral  Ridge.  The  outcropping  edges  of  a  coral 
reef  give  fine  specimens  of  coral  and  some  brachiopo^.  This  reef 
occurs  in  the  midst  of  a  considerable  thickness  of  a  series  of  lime- 
stone, argillaceous  limestone,  and  quartzite,  uplifted  and  conformable 
with  heavy  underlying  quartzit^is  and  red  shales. 

Another  locality  near  Greaterville  in  limestone  of  the  Santa  Rita 
Range  affords  Spirlfcr  hungcrford!^  Atrypa  reticularis^  Bellerophon^ 
and  the  coral  Averxilarla  darldmni.^  These  strata  are  standing  nearly 
on  edge. 

Carbon  I  ft-rmfs. — The  rock  formations  of  the  Carboniferous  era  are 
broadly  and  extensively  developed  in  Arizona.  The  horizontal  edges 
are  exposed  in  the  Grand  Canyon  and  elsewhere,  while  in  southern 
Arizona  they  are  generally  uplifted  and  plicated.  The  existence  of 
Coal  Measures  with  beds  of  inferior  grapnitic  anthracite  is  discussed 
in  the  report  for  1901,  where  it  is  snown  that  graphitic  anthracite 
occurs  in  thick  seams  in  the  Chiricahua  Mountains  and  that  small 
quantities  of  coal  have  been  found  in  the  San  Carlos  region.  Since 
then  Mr.   Mellor,  an  enthusiastic  observer,  has  sent  in  some  fossils 

o^ee  C.  D.  Walrott  in  Rei>ort  U.  S.  Geological  Survey,  XIV,  p.  507. 
^See  rei)ort  to  the  Governor  of  Arizona,  1901,  p.  110. 
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of  the  Carboniferous  era  from  a  limestone  bed  directly  below  and 
(»onfonnable  with  shales  supposed  to  contain  coal  seams,  but  from  a 
point  near  the  San  Pedro  Valley,  several  miles  west  of  the  San  Carlos 
beds.     There  formations  invite  a  careful  investipration. 

Thickly  bedded  limestones  of  dark  color  and  of  Carboniferous  age 
crop  out  in  the  mountains  west  of  Tucson.  The  limestones  and  shales 
at  Tombstone,  in  connection  with  the  dejposits  of  gold  and  silver  ore, 
are  referred  to  the  Carboniferous.  It  is  an  interesting  fact  that  the 
veins  are  most  productive  at  the  points  where  they  intersect  the  lime- 
j^tone,  and  that  the  flats  or  blanket  deposits,  consisting  of  lateml  enrich 
ments  or  oveiilows  from  the  vein  fissures,  generally  follow  the  lime- 
stone and  chiefly  in  the  tops  of  the  anticlinal  folds  or  saddles,  pitching 
downward  with  the  axis  of  such  folds  away  from  the  veins." 

The  great  copper  deposits  of  the  Copper  Queen  at  Bisbee,  which 
occur  in  the  limestone,  may  be  regarded  as  similarly  formed  by 
replacement  of  the  Carboniferous  limestone,  the  original  source  of  the 
solutions  being  in  the  adjoining  Plutonic  rocks. 

Rocks  regarded  as  of  eciuivalent  age  and  formation  occur  at  the 
Cananeas,  and  again  at  the  Azurite  near  Tucson,  at  Clifton,  and  at 
Helvetia  and  Rosemont.  So  also  at  the  Silver  Bell  and  other  camps, 
notably  at  Snyder's  claims  near  Dudleyville.  The  limestone  thus 
reserves  the  title  of  meiiiUifennbs  IlinMffiie  sometimes  applied  to  it. 
Silver  ores  have  l)een  taken  from  the  limestone  butte  west  of  Tucson 
on  the  Quijotoa  road,  known  as  Snyders  Mountains.  Similar  black 
limestones  occur  at  the  Total  Wreck  mine,  and  pyritous  ores  are  in 
association  with  it. 

Mt'mzoic, — No  fossil  remains  of  the  Secondary  have  yet  been  found 
in  southern  Arizona,  but  the  stratigraphic  relations  and  lithological 
character  of  extensive  deposits  of  red  sandstone  justify  the  belief  that 
the  Trias  is  well  represented.  Such  sandstones  are  found  north  of 
Phot^nix,  Tempe,  and  Mesa,  in  the  Salt  River  Vallev,  and  again  on  the 
southern  side  of  the  Bradshaw  Mountains  at  Castle  Creek.  Piast  of 
Tucson,  near  Vails  Station  and  Pantano,  on  the  railway  between  Tuc- 
son and  Benson,  there  are  red  sandstones  and  shales  which  are  prob- ' 
ablv  Triassic,  and  a  prolongation  of  the  broad  area  of  red  sandstones 
and  shales  between  the  Whetstone  Mountains  and  the  Santa  Ritas 
extending  southward  toward  the  Huachuca  Mountains,  and  exposed 
along  the  railway  from  the  San  Pedro  Valle}'  to  Crittenden. 

There  is  also  a  wide  area  of  red  beds  between  Onicle  and  the  San 
Pedro  at  Old  Camp  Grant  which  are  not  conformable  to  the  uplifted 
quartzite,  limestones,  and  conglomerates.  It  is  well  known  that  the 
Trias  is  largely  represented  south  of  the  international  boundary  line 
in  Sonora.  Extensive  beds  of  red  sandstone  and  shale  there  stand  on 
edge  and  attain  a  great  thickness. 

Augiiste  Remond  has  shown  that  Triassic  rocks  are  extensively 
developed  in  western  Sonora,  Mexico,  and  that  the  Cretaceous  is  found 
in  the  Sahuripa  Valley.* 

The  great  and  well-detined  gold  and  silver  bearing  quartz  vein  of 
the  Commonwealth  mine  at  Pearce,  in  Cochise  County,  is  probably  in 
Secondarv  rocks  avssociated  with  andesitic  intrusions  and  breccias. 


^  Vide  Tombstone  and  its  uiine^,  by  W.  P.  Blake,  New  York,  1902. 
^Proc.  California  Acrademy  of  Sciences,  Mav,  18H4,  p.  153,  and  also  p.  252,  March, 
1H66. 
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For  descriptions  of  the  Secondary  formations  of  the  plateau  region 
reference  is  made  to  the  reports  anS  descriptions  by  Powell,  Button, 
Walcott,  and  others  of  the  United  States  Geological'  Survey. 

The  following,  relative  to  the  little-known  region  of  the  Carriso 
Mountains,  in  the  extreme  northeastern  portion  of  Arizona,  is  from  a 
report  by  Professor  Hay  den. « 

These  mountains  were  examined  by  Holmes  in  1875  and  again  by 
Cross,*  who  described  the  group  as  differing  from  the  other  groups  of 
the  plateau  country  in  being  '^  rather  a  remnant  of  an  isolated  plateau 
than  a  cluster  of  peaks."  The  average  elevation  of  the  table-land  is 
about  9,000  feet  and  Pastora  Peak,  the  highest  point,  reaches  but 
9,420  feet.  The  area  is  about  50  square  miles.  It  is  deeplj^  cut  into 
by  erosion  on  all  sides,  as  well  shown  by  a  panoramic  view,  PI.  XIV, 
of  the  report  cited.  Escarpments  of  mesas  bordering  Navajo  Creek 
and  its  branches  present  abrupt  slopes.  The  topography  is  compara- 
ble with  that  of  tne  El  Late  Mountain  group,  25  miles  northeast,  in 
the  southwestern  corner  of  Colorado. 

The  peculiar  mesa  structure  is  due  to  the  hard,  unyielding  nature  of 
the  intrusive  igneous  magmas  which  lie  between  the  nearly  horizontal 
sedimentary  beds  of  secondary  age.  Holmes  says:  "The  masses  of 
trachyte  were  not  found  over  the  surface  of  the  country,  but  lodged 
between  the  sedimentary  stmta  producing  a  more  or  less  sj'mmetncal 
doming  of  those  beds  that  were  not  penetrated."  Red  sandstones  were 
observed  interbedded  with  sheets  of  trachyte,  and  Cretaceous  beds 
were  recognized.  Cross  described  the  igneous  rocks  as  hornblende 
porphyrites  almost  identical  in  character  with  those  of  the  El  Late 
Group,  and  closely  allied  in  their  structural  i-elations,  at  least  wiUi 
those  of  the  Henry  Mountains.  He  regards  them  as  tliick  sheets 
rather  than  laccolites,  a  form  ^"no  doubt  connected  with  their  occur- 
rence in  sandstones  of  the  Triasor  Jura,  in  tirm  bedded  rocks." 

Tertiary  and  Quaternary. — The  great  mammals  once  roamed  over 
the  surface  of  Arizona.  This  is  attested  by  finding  their  remains  at 
different  distant  places.  The  skull  of  an  elephant  was  exhumed  near 
Yuma,  and  is  now  in  the  Territorial  University  Museum  at  Tucson. 
Two  finely  preserved  molar  teeth  of  the  mastodon  were  found  in  the 
peat  of  the  large  spring  at  Andrades  rancho;  another  was  dug  up  at 
Fort  Bowie.  At  Greaterville,  on  the  east  side  of  the  Santa  Ritas,  the 
horn  cores  of  a  gigantic  species  of  Bos  were  dug  from  the  placers. 
These  cores'are  massive  and  long,  indicating  an  animal  of  unusual  size 
and  breadth  or  spread  of  horns.  Such  fossils  indicate  the  former 
presence  of  a  much  more  extended  and  varied  vegetation  than  now 
exists,  and  a  much  greater  rainfall. 

There  are  also  evidences  of  extensive  lakes  in  the  Pleistocene  f)eriod. 
The  valley  of  the  San  Pedro  exhibits  a  great  thickness  of  horizontal 
lacustrine  clays,  generally  of  red  color,  extending  from  near  the 
Mexican  border  on  the  south  northward  to  and  beyond  Benson,  on 
the  Southern  Pacific  Kailroad,  where  the}'  are  cut  through  by  the  river 
to  a  depth  of  600  feet  or  more.  An  artesian  boring  in  the  bottom  of 
the  valley  penetrates  these  sediments  500  feet  deef)er,  giving  a  thick- 
ness for  the  deposits  of  over  1,000  feet. 

Below  Benson  there  are  intersti'atified  with  these  red  clays  exten- 
sive deposits  of  snow-white  volcanic  ash  mixed  with  the  siliceous  shells 

allayden  Annual  Kei)ort,  1875,  p.  274-276. 

''Fourteenth  Annual  Report  U.  S.  Geological  Survey,  part  2,  p.  209.r 
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or  f rustules  of  diatoms.  This  diatomite  has  been  described  by  me " 
and  figures  of  some  of  the  more  interesting  species  are  given  in  the 
Ti*ansactions  of  the  Wisconsin  Academy  of  Science.  It  is  the  opinion 
of  Dr.  D.  B.  Ward,  of  Poughkeepsie,  an  authority  on  these  micro- 
scopic forms,  that  they  represent  marine  conditions,  or  at  least  that 
most  of  the  forms  are  marine.  It  therefore  seems  probable  that 
estuarine  conditions  existed  at  a  late  period,  a  view  sustained  b}'  the 
abscence  of  any  decided  barrier  to  the  inflow  of  ocean  water  in  case  of 
a  subsidence  of  the  region. 

The  detrital  deposits  around  the  mountain  mnges,  of  which  men- 
tion Jias  already  been  made,  are  developed  upon  a  grand  scale  in 
southern  Arizona,  and  may  be  regarded  as  subaerial  deltas,  the  result 
of  the  outpouring  floods  from  the  canyons  and  arroyos  of  the  moun- 
tains, chiefly  during  a  period  of  much  greater  rainfall  than  we  now 
have. 

The  rich  alluvions  of  the  chief  rivers  of  the  Territory  should  here 
be  mentioned,  especially  those  of  the  Gila  and  Salt  rivers,  of  the  Col- 
orado, the  Santa  Cruz,  and  the  San  Pedro  or  Quiberis. 

All  these  valleys  give  evidence  of  streams  of  former  greater  volume 
than  they  now  have.  And  j^et  it  is  found  that  wherever  irrigating 
ditches  or  the  cutting  of  roads  or  traveled  paths  extend  across  these 
alluvial  areas,  the  cutting  power  of  the  streams  is  exerted  with  disas- 
trous effect,  hundreds  of  acres  of  tine  farming  land  often  disappearing 
bv  cutting  away  during  a  single  flood.  This  is  particularly  noticeable 
atong  the  San  Pedro  and  the  Santa  Cruz,  where  wide  river  channels 
now  exist  in  former  cultivated  fields. 

The  extreme  fertility  of  the  alluvions  of  Arizona  is  not  so  surpris- 
ing when  we  reflect  that  thev  are  derived  from  about  every  known 
variety  of  rock  formations,  granitic,  plutonic,  volcanic,  and  sedimen- 
tary. 

Interesting  experiments  and  observations  have  been  made  upon  the 
silt-carrying  capacity  of  some  of  the  Arizona  streams  by  Prof.  Forbes, 
director  of  the  United  States  experimental  station  at  the  University 
of  Arizona.  The  wonderful  fertilizing  effects  of  overflow  by  silt- 
laden  streams  are  shown  in  a  striking  convincing  wsij.^  The  great 
fertility  of  the  Colorado  delta  is,  however,  well  known  b}-  its  produc- 
tions, which  surpass  in  luxuriance  and  variety  those  of  any  other 
known  equal  area  in  the  United  States.  This  fertile  area  becomes  the 
more  prominent  by  contrast  with  the  surrounding  desert  conditions. 

On  the  lower  part  of  the  Colorado  River  at  Yuma  there  are  high 
banks  of  ancient  loess-like  alluvions  far  above  the  present  reach  of 
the  floods. 

Granite, — The  localities  of  granite  are  numerous  throughout  Ari- 
zona. There  is,  however,  one  broad  central  area  of  coarse-grained 
poiphyrltic  granite,  genei*ally  gmy  in  color  with  soda  feldspar  which 
weathers  freely  and  leaves  large  blocks  and  bowlders  of  disintegration 
upon  the  surface.  Petrographically  it  much  resembles  the  typical 
granite  of  Belihen  in  the  Vosges.  This  granite  is  found  in  the  Santa 
Kita  Mountains  at  Helvetia;  in  the  Huachuca  Mountains  on  the  east 
side  facing  the  San  Pedro  Valley;  in  the  Santa  Catalina  range  at  the 
northern  end  at  and  around  Oracle,  from  which  it  extends  northward 
to  Mammoth  and  beyond  it  toward  Riverside,  the  Superstition  Mount- 

«  Trans.  Am.  Inst.  Min.  Engrs.,  May,  1902. 

''See  Bulletins  of  the  Agricultural  Experiment  Station,  Tucson, 
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ains,  and  beyond  them  to  the  Salt  River  east  of  Florence.  It  underlies 
the  tufas  and  lavas  of  the  (xila  Buttes  at  the  he^d  of  the  Florence 
Canal.  Throughout  this  extended  area  it  present^!!,  generally,  a  broad 
flattened  surface,  the  result,  probably,  of  di.'^integmtion,  and  does  not 
rise  in  jx^aks  or  needles.  It  is  the  foundation  rock  of  the  area  men- 
tioned. It  is  overlaid  by  the  ancient  conglomerates,  quartzites,  and 
limestones  of  the  Palaeozoic  series.  It  is  probably  post-Carboniferous 
in  age.     Another  outcrop  of  similar  granite  is  found  at  Yuma. 

In  th'3  gold  fields  area.  Superstition  Mountains,  where  important 
gold-bearing  quartz  veins  have  been  worked,  this  granite  includes  belts 
and  patches  of  ancient  sediments,  such  as  (luaitzites  and  limestones, 
dislocated,  broken,  and  detached  from  the  main  bodies  of  their  forma- 
tions and  much  metamorphosed  bj^  inclusion  in  the  granite  magma. 

West  and  north  of  Oracle  the  granite  is  characterized  b}'  quartz 
veins  traversing  it,  carrying  crystals  of  black  tourmaline,  schorl,  thus 
showing  boracic  emanations  or  segregations.  So  far  no  tin  ore  h'<L< 
been  found.  There  are,  however,  argentiferous  and  auriferous  quartz 
veins.  The  extended  granite  area  of  the  Prescott  region  is  formed  of 
granite  of  a  somewhat  different  composition.  At  the  point  of  rocks 
on  the  railroad  north  of  Prescott  the  granite  rises  in  sheets  and  pin- 
nacles, giving  a  peculiar  and  picturesque  topograph}'. 

In  the  tombstone  area  the  eruptive  rock  generally  known  as  ** gran- 
ite" is  more  accurately  describea  a  granodiorite.  It  is  a  ver\'  compact 
gray  rock  of  medium  grain  which  weathers  in  such  a  wa^'  as  to  leave 
large  globular  masses  or  bowlders  of  disintegration,  confusedly  piled 
on  the  surface.  ITiese  make  excellent  building  blocks  and  the  ro^*k 
has  been  used  for  the  foundations  and  pillar  blocks  of  the  heavy  hoist- 
ing and  pumping  machiner}^  at  the  aeep  shaft  of  the  Consolidated 
Tombstone  Mmes  Companv  on  Contention  Hill.  It  was  also  used  for 
the  large  monument  erectecl  over  the  tomb  of  Scheffelin,  the  discoverer 
of  Tombstone.  The  picturesque  granite  area  northeast  of  Tombstone 
in  the  Dragoon  Mountains  known  as  ^'  Cochise's  Stronghold''  is  another 
outcrop  on  a  large  scale  of  similar  granodiorite. 

There  is  a  fine  development  of  light-grey  colored  granitic  rock  near 
Deeples  Valley.  The  bowlders  of  disintegration  are  very  large  and 
are  picturescjuely  embowered  in  oak  trees. 

According  to  Whipple's  survey  in  1S53  granite  is  found  at  the  south- 
ern base  of  the  great  extinct  volc^ino,  San  Francisco  Mountain.  Mr. 
Marcou  called  it  a  great  mountain  of  red  selenitic  rock.  Manj-  other 
localities  are  given.  The  underlying  rock  at  the  base  of  the  Aztec 
mountains  is  granite.  This  is  overlain  by  sandstone  and  limestone. 
An  abundance  of  granite  and  gneiss  is  found  in  the  Aquarius  moun- 
tains; so  also  in  the  Cerbats. 

The  rocks  at  Castle  Dome,  where  lead  ore  and  fluor  spar  are  mined, 
are  compact,  tine-grained  mica  and  clay  slates  standing  nearly  on  edge 
and  traversed  by  numerous  compact  chocolate-colored  ]K)i-phyri tit- 
dykes,  or  intrusions,  which  apparentl}'  bear  a  close  relation  to  the 
mineralization. 

Phffoiilr  and  mlvnnlr, — There  are  two  chief  centers  of  the  exhibi- 
tion of  the  phenomena  of  volcanoes  on  a  grand  scale.  One  is  in  the 
j)lateau  region,  the  other  in  the  extreme  southwest.  The  plateau  is 
dominated  by  a  group  of  extinct  volcanic  cones,  from  which,  at  a 
remote  period,  vast  voliunes  of  flowing  lava  were  poured  out.     San 
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Francisco  Mountain,  a  few  miles  north  of  Flagstaff  on  the  Atlantic 
and  Pacific  Railway,  is  a  cone  of  vast  dimensions,  reaching  a  height  of 
over  10,000  feet,  and  mantled  with  snow  above  the  forest  line  for  a 
great  part  of  the  year.  An  annular  succession  of  peaks  marks  the 
rim  of  a  foi*mer  gigantic  crater.  It  is  a  conspicuous  and  magnificent 
mountain  as  seen  from  any  direction,  especially  from  the  Bradshaws, 
near  to  Prescott.  It  was  a  land  mark  for  Whipple's  overland  survey 
in  1858,  as  for  others  making  their  way  westward  through  the  great 
Coconino  Forest.  Whipple  gives  a  lithographic  view  in  his  report 
(p.  80),  and  notes  that  it  rises  at  least  5,000  feet  above  the  surrounaing 
plateau.  A  description  is  also  given  in  the  report  on  the  geology  of 
the  route  (p.  46.  V ol.  Ill,  of  Pacific  Railroad  Surveys). 

Bill  Williams  Mountain  is  another  extinct  volcano  of  great  size,  about 
40  miles  southwest  of  San  Francisco  Mountain.  The  lava  from  this 
mountain  was  traced  for  20  miles  or  more  west  of  the  peak  by  W^hip- 
ple\s  survey. 

Whipple,  or  C\'gnus  Mountain,  in  a  line  of  elevations  some  12  miles 
in  length,  west  of  the  Aztec  Mountain,  consists  of  volcanic  rock  and 
granite.  These  are  the  source  of  great  lava  streams,  which  occupy  a 
great  part  of  the  surface  between  the  Aztec  and  Aquarius  mountains. 

In  the  extreme  southwestern  part  of  Arizona  there  are  extensive 
evidences  of  former  great  volcanic  activity,  such  as  the  lava  fields 
crossed  by  the  Southern  Pacific  Rtiilway  at  and  near  Mohawk  station, 
and  the  mountain  ridge  known  as  Malpais,  extending  into  Sonora,  and 
possibly  connected  with  the  great  extinct  volcano  there  known  as  Pina- 
cate.  near  the  head  of  the  Gulf  of  California. 

All  these  lava  flows  and  volcanic  cones  are  geologically  of  compara- 
tively modern  date,  but  other  and  very  ancient  lavas  are  known  and 
are  buried  under  the  deposits  of  geologic  ages,  but  are  revealed  to  us 
by  the  cutting  out  of  the  formations  by  the  Colorado  River. 

The  pre-Cambrian  igneous  rocks  of  the  Unkar  Terrane,  Grand 
Canyon  of  the  Colorado  in  Arizona,  have  been  studied  and  described 
})V  Prof.  Charles  D.  Walcott,"  who  observes  that — 

Rarely  has  the  geologist  an  opportunity  to  study  such  a  series  of  contemporaneous 
interbedded  igneous  rocks  as  that  dissected  and  laid  bare  in  the  walls  of  tne  Grand 
Canyon. 

These  rocks  were  first  observed  by  Major  Powell,  who  wrote:* 

This  region  of  country  was  fissured  and  the  rocks  displace<l  so  as  to  form  faults, 
and  through  the  fissures  floods  of  lava  were  poured,  which,  on  cooling,  fonned  beds 
of  trap  or  greenstone.  This  greenstone  was  doubtless  poured  out  on  dry  land,  for  it 
bears  evidence  of  being  eroded  by  rains  and  streams  prior  to  the  deposition  of  the 
overlying  rocks. 

The  igneous  rocks  were  also  noted  by  Captain  Dutton,  who  saw  them 
where  the  comparatively  narrow  gorge  of  the  Marble  Canyon  expands 
well  out  into  the  much  ampler  width  of  the  (irand  Canyon.  The  loc*a- 
tion  is  described  by  Professor  W^alcott  as  in  northern  Arizona,  between 
85^  57'  and  35^  17'  north  latitude  and  between  111  47'  and  112^  west 
longitude.     Altogether  there  is  about  18  miles  of  exiK)sure  of  the 

o  Fourteenth  Annual  Report  U.  S.  Geological  Survey,  p.  503. 

ft  Report  of  Explorations  in  1873  of  the  Colorado  of  the  West  and  its  Tributaries, 
1874  (8°),  p.  18;  Exploration  of  the  Colorado  of  the  West  and  its  Tributaries,  1875 
(4«),  pp.  81  and  213. 
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outxTop  of  the  lava  beds,  exclusive  of  the  lower  beds.     In  a  prelimi- 
nary note  the  beds  were  described  bv-  Walcott  as  follows: 

The  summit  of  the  (jrand  Canyon  group  is  a  massive  magnesian  limestone  100  feet 
in  thickness,  that  overlies  red  8and8U)ne  resting  on  a  massive  belt  of  green8tone^■ 
1,000  to  1,300  feet  in  thickness.  This  belt  is  broken  up  into  eight  principal  flows  by 
partings  of  sandstones  deposited  between  the  flows.  The  first  coulee  floweii  over  the 
level  ocean  bed,  in  which  5,000  feet  of  sediment,  that  now  forms  a  reddirsh  bro»n 
sandstone,  had  accuumlated  on  the  upturned  and  eroded  edges  of  the  Archean,  the 
few  layers  of  limestone  and  the  one  flow  of  lava  150  feet  in  thickness  near  the  haj^e 
scarcely  serving  to  break  the  great  sandstone  series. « 

In  his  later  monograph  he  writes  "all of  the  igneous  rocks  appear  to 
have  come  from  true  fissure  eruptions.  In  the  upper  portion  of  the 
Unkar  terrane  the  lava  flowed  out  in  successive  sheets,  a  suflieient  period 
of  time  intervening  between  the  larger  flows  to  permit  of  the  accumu- 
lation of  from  3  to  5  feet  of  sand  on  the  surface  of  the  various  f^ow^. 

Volcanic  ejections  in  the  form  of  tuflfs  and  lava  are  common  in  vari- 
ous parts  of  the  Territory.     See  under  the  heading  of  "^Tufa."' 

Rhyolites  are  also  abundant,  especially  in  the  central  portion  of  the 
Chiricahua  Mountains  and  in  the  Galiuro  range  betw  een  the  two  gi-eat 

granitic  and  metamoiphic  ranges  of  the  Catalinas  and  liincons  and  the 
raham  Mountains. 

Plutonic  intrusions  in  the  form  of  dikes  of  porphyry  diorite  and 
diabase  are  numerous  throughout  Arizona,  and  are  generally  ai*com- 
panied  bv.the  familiar  phenomena  of  alteration  of  the  rocks  which 
they  traverse.  Thus,  at  the  Azurite  copper  mines  near  Tucson  and 
at  the  Olive  camp  the  dark-colored  ''blue'"  limestone  is  changed  lo 
white  limestone  adjacent  to  the  dikes,  with  at  the  same  time  the  for- 
mation or  development  of  garnet  rock  and  copper  sulphides.  Similar 
conditions  are  well  shown  at  the  copper-ore  croppings  near  Dudley- 
ville  and  at  Mineral  Creek. 

The  great  i>orphyrite  dike  traversing  the  Paleozoic  strata  at  Tomb- 
stone, forming,  in  connection  with  quartz,  the  great  Ickie  of  the  district, 
cuts  the  strata  in  a  nearlv  vertical  plane  and  is  highly  mineralized 
with  gold  and  silver.  Ot&er  dikes  m  the  district  also  show  a  close 
relation  to  the  mineralization. 

The  copper-ore  supply  of  the  Arizona  Copper  Company  at  Clifton 
is  now  drawn  chiefly  from  the  great  porphyry  dike,  which  was  doubt- 
less the  source  of  the  lateral  enrichment  of  the  adjacent  limestone  bv 
supplying  solutions  of  copper  w^hich  weie  promptly  precipitated  on 
coming  in  contact  with  the  soluble  rock. 

TufnH  or  tiiffn, — Formations  coming  under  this  designation  are 
abundantly  developi^d  throughout  Arizona,  especially  near  Tucson  and 
Phoenix  and  on  the  Sonoyta  and  Upper  Santa  Ouz  River  from  Cala- 
basas  to  Nogales. 

These  rocKs  are  used  for  building,  and  are  particularly  de:<cribed  in 
the  report  for  1899  to  which  reference  is  made. 

Wind  rrosloii, — The  high  winds  upon  arid  plains  drive  clouds  of 
dust  before  them,  especially  where  the  surface  has  been  broken  up  bv 
travel  with  the  formation  of  roads  and  loose  earth.  A  large  amount 
of  material  is  thus  transported  from  place  to  place,  and  where  there  is 
loose  sand,  and  the  conditions  are  favorable,  sand  dunes  are  formed, 

«  Pre-('arl)onifer(nis  strata  in  the  Grand  Can  von  of  the  Colorado,  Arizona,  Am.  Jwir. 
Sd.,  Vol.  XXVI,  1883,  pp.  440,  441. 
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as  for  example,  upon  the  Colorado  Desert  across  the  Arizona  line  in 
California,  but  they  are  not  common  in  Arizona. 

The  attention  of  travelers  upon  the  desert  bordering  the  Great  Col- 
orado of  the  West  is  often  arrested  bv  broad  stretches  of  pebble- 
covered  plains,  or  mesas,  glittering  in  tlie  sunlight  from  the  myriads 
of  polished  surfaces,  giving  at  a  distance  the  appearance  of  a  sheet  of 
water.  It  is  not  alone  the  well-rounded,  polished  surface  of  these 
pebbles  which  commands  attention,  but,  in  addition,  their  nearly  black 
or  dark-brown  color,  and,  above  all,  their  uniform  distribution  in  a 
level  sheet,  covering  the  plain  in  a  continuous  layer  or  pavement  like 
a  vast  mosaic  without  sand  or  soil.  Hundreds  of  square  miles  along 
the  Ix)wer  Colorado,  especially  in  Yuma  County,  Ariz.,  and  on  the 
borders  of  the  Colorado  Desert  in  California,  are  thus  covered.  It  is 
evident  that  the  former  extent  of  such  pebbly  plains  was  much  greater 
than  now,  for  the  continuity  of  the  mesais  broken  into  by  the  numerous 
dry  arroyosor  '^washes''  formed  during  exceptional  showers  or  delug- 
ing rains. 

In  some  places  there  is  an  underlying  bed  of  pebbly  conglomerate — 
a  mixture  of  pebbles  and  sand— in  others  the  pebbles  rest  on  a  sandy, 
earthy  foundation.  The  rounded  pebbles  are  distinctly  alluvial  in 
origin,  and  pertain  to  the  ancient  Colorado  drainage  system;  but  it  is 
not  comprehensible  that  such  regular  layers  of  polished  pebbles  could 
have  been  left  b}'  subsiding  Hoods  or  river  action. 

Attention  was  earlv  directed  by  me  to  these  remarkable  plains,  first 
examined  in  1853,  when  exploring  for  the  United  States  and  seeking 
a  practicable  route  for  a  railway  to  the  Pacific  coast."  The  cut  and 
polished  surface  of  the  pebbles  and  of  loose  rocks  on  the  desert  was 
then  correctly  explainea  as  due  to  the  attrition  by  wind-driven  sand 
and  dust,  but  an  explanation  of  the  pavement-liKc  surface  and  the 
accumulation  of  pebbles  and  rock  fmgments  in  close  contiguity  was 
not  attempted. 

It  appears  certain  that  the  surface  sheet  of  pebbles,  and  in  manv 
localities  of  small  fragments  of  rock  and  bits  of  fossil  silicified  wood, 
is  the  result  of  an  accunmlation  by  the  gradual  removal  by  the  wind 
of  sand,  silt,  or  liner  materials  from  around  and  below  the  pebbles, 
undermining  them,  removing  their  support,  and  permitting  them  to 
fall  to  a  lower  level,  where  they  accumulate  by  concentration  until  the 
whole  surface  is  closely  covered  by  fragments  too  large  and  heavy  to 
be  moved  away  by  the  wind.  Such  a  deposit  of  i>ebbles  or  fmgments 
may  thus  represent  all  that  were  originally  distributed  through  sevei^al 
feet  of  thickness  of  sand  and  lighter  alluvions.  In  this  way  there  may 
be  a  removal  of  a  large  amount  of  tine  materials  from  the  general  sur- 
face of  a  region,  lowering  its  level  until  by  the  complete  covering  and 
protection  of  the  surface  by  the  concentration  of  the  heavier  fragments 
a'olian  denudation  is  arrested  and  the  further  lowering  of  the  surface 
is  stopped. 

<*  ** Report  of  a  Geolojjical  Ret-onnai^ance  in  California,"  Vol.  V,  Pacific  Railroad 
Reports,  pp.  108,  112,  117. 
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EDUCATION. 

Submitted  herewith  is  the  report  of  the  suijerintendent  of  public 
instruction: 

In  submitting  the  report  of  the  condition  of  the  public  schools  of  the  Territory  at 
the  close  of  the  school  year  endedJuneSO,  1903,  I  do  so  with  a  certain  degree  of  pride 
in  the  progress  made  during  the  year. 

The  annual  rei)ort«  of  the  county  superintendent*?  show  that,  while  the  sciiool  popu- 
lation has  not  increased  as  rapidly  a«  heretofore,  the  j>ercentage  of  increase  in  the 
enrollment  has  been  very  encouraging,  which  jiives  assurance  that  the  people  as  a 
whole  are  awakening  to  the  imi>ortance  of  giving  their  children  the  advantages  of 
the  comparatively  free  education  offered  by  our  very  liberal  school  svstem.  Out  of 
the  25,951  children  of  school  age  in  the  Territory,  2(),(X)8  are  enroIUnl  in  the  publH- 
schools  and  1,414  in  the  private  and  denominational  schools. 

The  average  daily  attendance  has  l)een  somewhat  retarded  by  the  prevalence,  in 
some  of  the  districts,  of  comi)laint«  peculiar  to  children;  therefore  the  average  daily 
attendance  has  not  increaseti  in  the  same  proportion  ai?  the  enrollment.  The  num- 
l)er  of  district**  remains  the  same  as  last  year,  but  the  school  population  in  these  dis- 
tricts has  increased  to  such  an  extent  as  to  ne<*essitate  the  enlargement  of  the  st^hool 
buildings  and  the  employment  of  arlditional  teachers. 

The  school  officers  of  the  Territory  have  realize<l  the  necessity  of  good  workinjf 
school  libraries  by  increasing  the  number  of  volumes  during  the  year  from  11,6:^6  to 
15,36(3,  at  an  increa**e  in  value  of  $1,441.50.  The  working  school  apparatiL**  ha** 
increased  in  value  $2,294.25  during  the  year. 

The  amount  ex|>ended  for  new  buildings  ami  furniture,  in  excess  of  that  expended 
during  the  preceding  year,  reacheil  the  sum  of  $72,240.12,  many  new  and  handsome 
buildings  with  improved  furniture  being  complete<l. 

Tearherx. — The  teachers  of  the  Territory  will  rank  with  the  teachers  of  other  Statft* 
and  Territories,  a  large  majority  of  whom  are  gra<luates  of  State  normal  schools  or 
universities  of  high  standard.  The  records  of  this  office  show  that  at  least  70  per 
trent  of  the  teachers  of  the  Territory  have  had  training  for  the  work  of  teaching, 
and  as  a  consequence  are  giving  good  satisfaction.  The  best  colleges  and  univer- 
sities of  the  country,  as  well  as  the  normal  8<*hools,  are  giving  si)ecial  attention  to 
the  preparation  of  persons  for  the  profession  of  teaching,  and  as  a  result  the  com- 
mon schools  of  the  country  are  haWng  the  l)enefit  of  this  professional  training.  Xo 
certificate  is  issue<l  in  this  Territory  unless  the  applicant,  if  from  another  State  or 
Territory,  is  the  holder  of  a  diploma  or  certificate  which  is  authority  to  teach  in 
the  State  or  Territory  wherein  it  is  issued  without  further  examination.  The  (cer- 
tificates issued  to  applicants  on  examination  within  the  Territory  are  granted  «>nly 
to  persons  of  good  moral  character  and  who  pa.ss  an  examination  ui)on  the  subject? 
they  are  expected  to  teach.  CVrtificates  of  moral  chanuHer  must  accompany  all 
applications,  otherwise  certificates  will  not  b«  issued. 

Graduates  from  normal  schools  are  in  demand,  and  experience  has  shown  that 
school  officers  realize  the  necessity  of  having  trained  and  experienced  teachers  in 
their  schools.  The  graduates  from  our  two  normal  schools  have  met  with  flattering 
success,  and  have  l>een  offered  their  positions  the  second  time  without  asking.  Thi? 
is  evidence  that  the  person  having  natural  ability,  aided  by  scientific  training,  must 
in  time  displace  those  of  little  or  no  ability,  and  who  have  not  taken  the  trouble  to 
prepare  themselves  for  the  profession. 

Flmmndl  sumumnf. — The  liberal  provisions  of  our  '^chool  laws  enable  school  offi- 
cers to  secure  the  l>est  e<lucators  at  good  salaries,  and  they  exi>ect  good  ser\'ice  for 
commensurate  renmneration.  The  salaries  of  Arizona  rank  third  in  the  list  of  States 
and  Territories  of  the  Union,  California  ranking  first  and  Nevada  second. 

During  the  school  year  just  closed  the  teachers  of  the  Territory  have  been  paid 
the  sum  of  $234,682.42,  averaging  $80.3:^  for  each  man  teacher  and  $fi7.53  for  each 
woman  teacher  per  month,  an  incn»ase  in  salaries  during  the  year  of  $10,082.56. 

There  ha**  l)een  i>aid  during  the  year  for  janitors,  rents,  fuel,  insurance,  and  inci- 
dental exf>eiises  the  sum  of  $99,042.16,  an  increa^^  of  $10,405.74  over  the  last  year. 

The  bonded  indebtednes'*  of  the  several  counties,  incurred  for  the  purposes  of 
building  new  sch(M)l houses,  has  niaterially  increased  from  the  fact  that  more  build- 
ings were  needed  to  acconnnodate  the  increasing  population  and  the  consequent 
enrollment. 
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Below  will  l)e  found  tabular  statemente  of  the  school  i)opulatioii,  attendance, 
receipts  and  expenditures,  and  other  information  relative  to  the  public  schools  for 
the  school  year  ended  June  30,  1903,  as  compai-ed  with  a  similar  report  for  the 
school  year  ended  June  liO,  1902. 


Number  of  children  between  the  ages  of  6  and  21  years 25, 256  '  25, 961 

Number  of  children  between  the  agej*  of  8  and  14  years l2,h'J2  13, 311 

Number  of  colored  children  between  the  ages  of  6  and  21  years  (included 

in  the  above} 106  129 

Numl>er  of  children  attending  public  school  at  any  time  during  the  year. .  16, 49S  |  17, 025 
Number  attending  private  and  denominational  schools,  but  no  public 

schools,  during  the  year 1,531  1,403 

Total  number  enrolled  in  the  public  schools  during  the  year 19, 203  j  20, 008 

Average  number  belonging 12. 424  '  13, 410 

Average  daily  attendance 11. 514  12, 125 

Percentage  of  attendance  on  average  number  belonging 91. 26  90. 40 

Number  enrolled  in  advanced  grades 1.'>1  200 

Number  in  grammar  grades 5, 096  5, 368 

Number  in  primarv  grades l.S,  95(»  14, 440 

Total  number  enrolled 19,203  20,008 

Average  number  of  days  schcxil  wjls  in  session 125  128 

NumlR'r  of  volumes  in  school  libraries 11. 636  15, 3<>6 

Value  of  libraries $7,702.A5        $9. 144. '25 

Value  of  apparatus $19,508.30      $21,802.55 

Value  of  buildings  and  furniture ?<V25,  (i02.  "27     8727. 182. 12 

Bonded  indebtedness  of  districts ?297, 737. 81     ?313, 369.09 

Number  of  school  districts 275  278 

Number  of  men  teachers  employed 118  I  115 

Number  of  women  teachers  employed 339  359 

Total  number  of  teachers  employed 457  474 

Number  of  new  districts  organized 11  16 

Number  of  new  schoolhoases  built 19  11 

Percentage  of  school  population  enrolled 76  77 

Percentage  in  daily  attendance 46  47 

F I natw!(d  summary. 
RECEIPTS. 


1902.  PJ03. 

Balance  on  hand  June  30.  1901 $74. 405. 15  $1-29. 413. a5 

Received  from  Territorial  school  fund,  year  ending  June  30,  1902 22, 951. 05  25, 761 .  02 

Received  from  countv  tiixes 195, 609. 01  221, 458. 28 

Received  from  special  district  taxes 14, 120. 59  17. 411. 25 

Re<i'i ved  from  poll  taxes 23, 942. 51  27, 659.  <W 

Received  from  license,  fines,  and  other  sources SO,  743. 12  79, 366. 50 

Received  frc»m  sale  of  bonds  and  interest 11**.  871. 21  14. 563. 71 


ToUl  ret'cipts 530,  <M8.  W  515. 633. 49 

EXPENDITI'RES. 

Amount  paid  for  teachers'  salaries .*r24, 599. 8<i  $2;*1, 682. 42 

Amount  paid  for  school  libraries 357. 55  1. 242. 62 

.Vmount  paid  for  school  apparatus €.  137. 44  2, 030. 79 

Amount  paid  for  buildings  and  furniture (MJ.  954. 23  60, 974. 27 

Amount  paid  for  rents,  fuel,  repairs,  supplies,  and  other  purposes 88,  (36. 32  99. 042. 16 

Amount  paid  in  interest  and  redemption  of  bonds 21. 550. 19  17,270. 99 

Total  expenditures 101. 236.  ,59  415.243.15 

Balance  on  hand  June  30,  1903 100, 390. 34 

<  Vm^I  per  capita  on  school  population 14. 86  15. 3:^ 

Com  per  capita  on  enrollment 19. 62  19. 89 

Ca«t  i>er  capita  on  daily  attendance 32. 14  32. 82 
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Certijkates  and  examination.— Dvirm^  the  year  106  certificates  to  teach  in  the  public 
schools  of  Arizona  have  been  issued  to  graduates  of  State  normal  schools,  State  uni- 
versities, and  chartered  colleges  of  a  similar  rank. 

The  diplomas  on  which  these  certificates  are  issued  must  authorize  the  holders  to 
teach  in  the  public  schools  of  the  State  in  which  they  were  granted  without  exami- 
nation; otherwise  a  Territorial  certificate  would  not  be  granted. 

Three  life  diplomas  were  granted  by  the  board  of  education  during  the  year.  Life 
diplomas  are  grante<i  to  persons  of  good  moral  character  who  have  been  successfully 
engaged  in  teaching  for  at  least  ten  years — one  year  of  which  must  have  been  taught 
in  Arizona — and  have  imssed  a  satisfactory  examination  in  pedagogy,  history  of  educa- 
tion, school  government,  and  school  economy. 

Territorial  educational  diplomas,  valid  for 'six  years,  were  issued  to  seven  persons 
on  satisfactory  evidence  that  they  ha<i  been  successfully  engaged  in  teaching  for  a 
period  of  at  least  five  years,  and  were  of  good  moral  character. 

Eighteen  first-grade  and  149  second-grade  certificates  were  issued  to  applicants  who 
passed  satisfactorv  examinations  in  the  questions  prepared  by  the  Territorial  board 
of  examiners.  These  (juestions  are  sent  to  the  county  superintendents  of  the  Terri- 
tory, who  conduct  the  examinations  of  applicants  for  Territorial  certificates  and  life 
diplomas.  At  the  conclusion  of  the  examinations  the  answer  papers  of  all  applicants 
are  sealed,  unmarked,  and  mailed  to  the  Territorial  boarci  of  examiners,  who  correct 
the  papers  and  issue  certificates,  and  fix  the  grades  thereof,  to  the  successful  appli- 
cants. First-grade  certificates  are  valid  for  four  years,  and  may  be  renewed  by  the 
board  issuing  them  for  a  like  i)eriod. 

Second-grade  certificates  are  valid  for  three  years  and  can  not  be  renewed. 

From  reports  on  file  in  this  office,  and  from  data  gathered  from  my  predecessors  and 
countv  su})erintendents,  1  find  the  following  brief  history  and  progress  of  the  public 
schools  of  the  Territory: 

"The  earliest  record  of  public  funds  being  used  for  public  school  purposes  is  found 
in  the  proceedings  of  the  first  legislative  assembly,  which  convened  at  Prescott  in 
1864.  From  it  appears  that  appropriations  were  made  from  the  Territorial  treasury 
for  the  benefit  of  the  public  schools  in  the  towns  of  Prescott,  La  Paz,  and  Mohave 
of  $250  each,  provided  that  the  said  towns  appropriate  a  like  sum.  The  sum  of  $500 
was  appropriated  at  the  same  time  to  the  school  at  Tucson,  conditioned  that  instruc- 
tion be  given  daily  in  the  English  language.  No  further  mention  is  made  of  the 
public  schools  in  any  legislative  assembly  until  1868,  from  which  it  is  inferred  that 
whatever  schools  were  in  operation  during  the  interim  received  their  support  from 
private  sources.  In  the  year  last  named  the  first  attempt  at  school  legislation  was 
made,  and  the  first  public  si'hool  law  was  enacted.  This  law  was  replaceii  by  another 
in  1871,  and  that  by  another  in  1875,  which  remained  in  fort*e  until  1879.  Changed 
conditions  seemed  to  retjuire  further  changes  in  the  law,  for  in  1879,  in  1881,  and  in 
1883  others  were  passed,  but  these  were  all  repeale<l  in  1885,  when  the  present  law 
was  enacted,  which,  with  slight  amendments,  has  governed  the  schools  to  the  present 
time.'^ 

The  year  1885  may  be  fixed  as  the  date  when  the  school  system  of  the  Territory 
was  established.  In  that  year  the  normal  school  at  Tempe  and  the  university  at 
Tucson  were  establishe<l,  which  makes  and  completes  the  chain  from  the  primary 
school,  through  the  grades,  the  normal  school,  and  the  university. 

Prior  to  1885  the  reports  and  records  of  the  public  schools  of  the  Territory  are  incom- 
plete; conse<iuently  the  progress  of  educational  affairs  must  date  from  that  year. 

The  normal  school  at  Tempe  has  grown  in  many  ways;  additional  buildings, 
apparatus  of  latest  improved  types,  and  a  useful  library  have  been  added  as  funds 
were  made  available.  The  buildings  now  on  the  campus  are  the  main  building, 
training-school  building,  and  two  large  dormitories,  all  equipped  with  the  latest 
designs  in  furniture  and  modern  appliances.  These  dormitones  will  accommodate 
about  one  hundred  young  ladies  and  gentlemen. 

The  Northern  Arizona  Normal  School,  at  Flagstaff,  was  established  in  1899,  and 
enrolled  thirty-five  pupils  the  first  year,  with  but  two  teachers  in  charge.  From 
time  to  time  it  was  found  necessary  to  complete  other  rooms  of  the  spacious  building 
to  accommodate  the  increased  enrollment  and  the  required  apparatus  for  sucoeesful 
work,  until  this  year,  when  it  was  decided  to  add  two  teachers,  making  a  teaching 
force  of  six. 

These  two  schools  are  doing  excellent  work  in  their  line  of  normal  training,  as  the 
records  of  the  graduates  will  show. 

The  Territorial  university'  at  Tucson  is  well  equipped  for  thorough  university  work, 
having  commodious  buildmjrs  on  the  campus  ana  in  course  of  construction,  dormi- 
tories, stamp  mill  and  machiiiery  hall,  gymnasium,  all  situated  at  a  convenient  dis- 
tance from  the  city  proj^er. 
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As  the  respective  boards  of  the  normal  schools  and  the  university  have  made  sepa- 
rate reports  ni  detail  relative  to  the  progress  of  these  schools,  I  will  not  go  into  detail 
as  to  their  prospects  for  future  usefulness  along  their  respective  lines. 

High  schools. — As  the  high  school  is  the  stepping  stone  from  the  grammar  school 
to  the  university,  the  reasons  are  obvious  for  establishing  and  maintaining  a  good, 
first-class  school  of  this  character.  At  the  close  of  the  last  school  we  had  but  two  of 
these  schools  in  operation,  both  doin^  good  work,  with  an  aggregate  attendance  of 
180.     These  two  schools  are  at  Phoenix  and  Mesa,  both  in  Maricopa  County. 

A  high  school  has  just  been  organized  at  Prescott,  in  Yavapai  County,  with  bright 
prospects. 

In  several  of  the  grammar  schools  of  the  Territory  the  teachers  have  introduced 
advance  work  in  connection  wnth  the  regular  primary  and  grammar  school  work. 

As  our  law  now  is  it  is  impossible  to  orgjmize  high  schools  in  some  of  the  larger 
districts  of  the  Territorj',  owing  to  the  increased  expense  of  separate  maintenance, 
the  high  schools  deriving  funds  for  their  support  from  special  district  tax. 

I  would  advocate  teaching  many  of  the  advanced  8ubjeeb«,  known  as  hi^h  school 
subjects,  in  connection  with  the  regular  work  of  the  common  schools.  Lnder  the 
present  law  these  subjects  can  not  be  pursued  to  the  neglect  of  the  regular  primary 
and  grammar  grade  work.  This  simply  means  that  there  are  not  enou|fh  teachers  in 
the  regular  work  to  maintain  the  advanced  grades  without  neglecting  the  lower 
branches.  Appropriations  for  additional  teachers  would  greatly  facilitate  the  work 
of  the  advanced  grades. 

In  conclusion  will  here  give  the  progress  made  in  the  public  schools  of  the  Terri- 
tory, beginning  with  year  1885: 


I  Number  of 


Number  of   Number  of 


Year.  i    s-h^r   ,     ^«y«  ^^     I     ^^"^"^ 

I    schools.    I     school.     '  children. 

18M5 i  137,  120  I  10,219 

i>m 150  140  ; 

1H87 '  169  143  1  10.303 

188S ,  184  I  124  I 

18«9 !  197  1  135;  12,588 

1890 1  219  1  126  12,976 

1891 237  127  I  13,874 

1>*92 '251  ,  124  14.710 

1893 265  130  1  15,463 

18M 289  '  124      16, 203 

1895 261  ;  1'20  1     15,909 

1896 29:^  1'26      16.936 

1897 337  1  128  I     17,427 

1898 !  347  1  130'     18.802 

1899 1  375  127      19,396 

1900 398'  125  1     -20,833 

1901 '  431  128      '23,435 

1902 442]  1-23!     -2.5.256 

1903 464  1  1-28      -25.951 

The  receipts  and  expenditures  for  school  purposes  for  the  same  years  were: 


Year.  Receipts.    1  Expenditures. 


1HH5 S186,6t56.12  $138,164.83 

1886 159.95<'..14  135,030.39 

1887 1  1-20,044.88  117,004.74 

1888 157,707.03  |  130.-21'2.14 

1889 179.782.35  150,543.41 

1890 *  -201,288.70  177.48.3.8:^ 

1891 '236,743.24  '  198,762.43 

1892 247, -201. 69  207,897.62 

1893 1  266,068.87  221, 213. 28 

1H94 '  *2a5,610.63  |  176,671.02 

1895 : ;  211.277.94  203.016.41 

1896 1  -219,116.10  -214,450.88 

1897 '  219,777.92  i  2a5,949.r2 

1«« 250,278.63  |  224,185.90 

1899 295,883.91  241.555.94 

1900 4-21.776.15  :i45,314.-29 

1901 t  411,-243.95  ,  401,235.59 

1902       .530,648.64  401,2.35..59 

1908  (includingr  balance) 515,6:}3.49  1  415,243.15 
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UNIVERSITY   OF  ARIZONA. 

[By  Prof.  Howard  J.  Hall.] 

Orlgut. — The  university  whh  organized  by  virtue  of  an  act  of  the 
thirteenth  legislative  a.ssembly  in  1885  and  opened  to  students  in  18D1 
upon  the  completion  of  a  building  designed  for  the  school  of  mines 
and  now  known  as  University  Hall. 

Location, — The  university  is  located  at  Tucson,  the  largest  town  on 
the  line  of  the  Southern  Pacific  Railroad  between  El  Paso  and  Los 
Angeles.  The  climate  is  dr\"  and  healthful,  and  the  elevation  of  2,5(M> 
feet  insures  a  summer  tempeniture  less  trying  than  that  of  the  larger 
river  valleys.  High  mountains  with  interestmg  scenery  surround  the 
city  at  a  distance  of  from  10  to  40  miles. 

Organization, — The  government  of  tlie  university  is  vested  in  a 
corporation  styled  the  board  of  regents  of  the  University  of  Arizona, 
consisting  of  the  governor  of  the  Territory  and  the  superintendent 
of  public  instruction,  ex  officio,  and  four  other  members  appointed  by 
the  governor. 

Support, — There  are  six  funds  for  the  support  of  the  univei*sity: 

(1)  The  agricultural  experiment  station  fund  consists  of  $15,00<i  per 
year  and  is  received  from  the  United  States  (Tovernnient.  This  must 
be  used  entireh'  for  the  support  of  the  experiment  station — none  of  it 
can  be  used  for  instruction.  The  experiment  station  also  derives  a 
small  revenue  from  the  sale  of  produce,  which  is  used  in  purchasing 
supplies  for  laboratory  and  fann. 

(2)  The  Morrill  fund,  $25,000  per  year,  received  from  the  United 
States  Government  can  be  used  only  for  the  purpose  specified  in  the 
law^  creating  the  fund,  viz:  ^'Only  for  instruction  in  agriculture,  the 
mechanic  arts,  the  English  language,  and  the  various  branches  of 
mathematics;  physical,  natuml,  and  economic  science,  with  special 
reference  to  their  application  in  the  industries  of  life  and  to  the  facili- 
ties for  such  instruction."" 

According  to  instructions  from  the  Department  of  the  Interior  the 
exi)enditures  are  listed  under  agriculture,  mechanic  arts,  English  lan- 
guage, mathematical  sciences,  natural  and  physical  sciences,  and  eco- 
nomic sciences.  None  of  this  can  be  used  for  buildings,  for  the  salary 
of  the  president,  or  for  clerical  or  executive  offices,  or  to  meet  the 
running  expenses  of  the  university.  It  does  pay,  however,  all  salaries 
of  the  professors  and  instructors  with  one  exception. 

(3)  The  university  fund,  arising  from  the  three-fifths-mill  tax  levied 
in  accordance  wMth  paragraph  3652,  section  1  of  the  revised  statutes 
of  Arizona,  is  used  for  building  and  repairs,  to  pay  all  executive  and 
clercial  work,  the  salaries  of  tlie  regents  and  teachers  of  languages, 
and  the  running  expenses  of  the  university. 

(4)  The  nuKi  fund,— This  arises  from  the  sum  of  $16  per  month 
paid  by  each  resident  of  the  dormitory,  and  is  used  exclusively  for  the 
care  of  the  dormitories  and  the  support  of  the  dining  hall. 

(5)  T/ie  contingent  fund. — This  arises  from  the  fees  paid  by  the 
students  and  from  the  rent  of  the  cottages.  It  is  used  to  replace  mat- 
erials used  by  the  students  in  the  laboratories  and  to  keep  the  cottages 
in  repair. 

((>)  77/r  u^ss(ft/  fund. — This  arises  from  the  fees  received  from  the 
conimercial  assaving  and  is  used  for  the  pajnnent  of  the  assayer  and 
the  material  usecl  in  assaying. 
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AVVt'. — The  univer^it}'  i.s  situated  upon  high  ground  about  a  mile 
from  the  business  center  of  the  eity,  with  which  it  is  connected  by  a 
street-car  line.  On  every  side  it  commands  a  view  of  mountain  scen- 
ery of  remarkable  extent  and  grandeur.  The  location  can  not  be  sur- 
passed for  healthfulness.  The  water  supplv  for  the  university  is 
drawn  from  a  well  on  the  premises  100  feet  deep  and  is  of  unusually 
good  (lualit}'. 

Bnuduuji<, — The  main  building — University  Hall — is  200 by  105 feet, 
two  stories  in  height,  and  completely  surrounded  by  a  wide  two-story 
veranda.  The  building  contams  the  offices,  recitiition  rooms,  hibora- 
tories,  and  apparatus  rooms  of  the  various  departments,  an  assembly 
room,  the  libraries  of  the  university  and  experiment  station,  and  the 
Territorial  museum.  Adjoining  the  main  buildingis  the  mining  annex, 
SO  b\'  60  feet,  equipped  with  metallurgical  machinery. 

North  Hall,  a  dormitory  two  stories  in  height,  built  of  %v^s  stone 
of  tine  (juality,  originally  provided  as  a  home  for  male  students,  is 
for  the  use  of  young  women.  It  contains  16  rooms,  each  large  enough 
to  accommodate  two  students,  a  reception  room,  and  a  room  used  for 
w^omen  students  in  physical  culture. 

South  Hall,  a  tine  brick  dormitory  containing  40  rooms,  with  bath 
and  toilet  rooms,  is  for  the  use  of  male  students  and  instructors. 

A  new  dining  hall  with  kitchen,  40  by  104  feet  in  size,  provides 
ample  room  for  all  dormitory  students. 

Three  brick  houses,  two  stories  in  height,  are  occupied  as  homes  b}^ 
the  president  and  instructors. 

A  substantial  brick  building  contains  a  suite  of  rooms  for  the  use  of 
the  commercial  assaying  department,  the  rooms  being  furnished  with 
a  large  melting  furnace,  with  necessary  muffle  furnaces  and  other 
accessories. 

Joined  ih  continuous  structure  with  the  as^aying  building  are  the 
shops  of  the  mechanic-arts  department,  occupying  an  area  of  80  by  95 
feet,  containing  a  room  for  mechanical  and  free-hand  drawing  and  the 
machiner}^  andappliances for  the  working  of  wood  and  iron. 

The  new  gymnasium,  40  by  D8  feet  in  size,  costing  $6,575  exclusive 
of  apparatus,  was  completed  June  30,  1903.  This  building  was  pro- 
vided for  the  universit}^  largely  through  the  generosity  of  Prof.  James 
Douglas  and  his  associates  of  the  Copper  Queen  Consolidated  Mining 
Company,  who  gave  $5,000  for  that  pui*pose. 

Plans  have  been  drawn  for  a  new  library  and  museum  building  to 
cost  $25,000,  and  work  will  soon  commence  upon  the  structure.  This 
building  will  also  contain  the  administrative  offices  of  the  university. 

Other  buildings  are  the  boiler  house,  which  also  contains  the  well 
and  pumps  whereby  the  water  supply  for  irrigation  and  genei'al  pur- 
poses is  obtained,  a  greenhouse  80  by  21  feet,  a  propagating  house, 
the  cottage  occuoied  by  the  classes  in  domestic  science,  and  a  tempo- 
rarv  wooden  building  used  for  various  purposes. 

i)epnrfim^tdH, — The  departments  and  courses  of  study  of  the  univer- 
sity are  arranged  as  follows: 

CoUfHje  of(t(jr!c}dture  and  hievhunk'  ((rfs,-  A  literary  course  leading 
to  the  degree  of  bachelor  of  philosophy;  a  scientitic  course  leading  to 
the  degree  of  bachelor  of  science;  an  engineering  course  leading  to  the 
degree  of  bachelor  of  science  in  engineering;  an  agricultural  course 
leading  to  the  degree  of  bachelor  of  science  in  agriculture;  a  chemistry 
course*  leading  to  the  degree  of  bachelor  of  science  in  chemistry. 
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Sc/tool  ofvitnes, — A  mining  engineering  course  leading  to  the  degree 
of  bachelor  of  science  in  mining;  a  two  years'  course  in  mineralogy 
and  assaying;  a  bureau  of  mines  and  assaying. 

Agrk'ultaral  experiitteiit  station. — SubcoUegiate  department;  Eng- 
lish, classical,  and  scientific  courses;  manual-training  and  domestic- 
science  courses;  commercial  course. 

College  of  agneuJtnre  and  ntechanic  arts, — The  courses  offered  in  the 
college  of  agriculture  and  mechanic  arts  provide  a  liberal  training  for 
young  men  and  women  along  literary  and  scientific  lines,  and  for  young 
men  along  engineering,  mechanical,  and  agricultural  lines.  Great  lati- 
tude of  election  is  given  in  the  litemry  and  scientific  courses,  but  the 
course  in  engineering  is  more  rigid  in  its  requirements.  Full  details 
of  the  various  courses  follow.  In  all  the  courses  the  aim  is  to  combine 
the  practical  with  the  theoretical  in  instruction.  The  needs  of  our 
young  men  and  growing  Commonwealth  are  kept  in  mind,  and  in  all 
courses  some  instruction  is  provided  which  lias  tor  its  aim  the  making 
of  good  citizens. 

School  of  mines, — The  school  of  mines  is  designed  for  the  education 
and  training  of  young  men  in  the  arts  and  sciences  directly  involved 
in  the  industries  of  mining  and  metallurgy.  Especial  attention  is 
given  to  the  sciences  of  mathematics,  physics,  chemistry,  mineralogy, 
geology,  and  their  applications.  The  two  years'  course  in  assaying  is 
designed  to  prepare  students  as  assayers  only.  The  bureau  of  rained 
and  assaying,  while  not  directly  connected  witli  the  work  of  instruction, 
affords,  with  its  laboratory  and  the  influx  of  new  material,  a  valuable 
object  lesson  to  the  advanced  students  of  mining  ajid  metallurgy. 

Coursett  of  instruction. — The  courses  of  instruction  given  in  the 
college  of  agriculture  and  mechanic  arts  and  the  school  of  mines  are 
as  follows: 

Freshman  year, — Military  science  and  tactics;  English,  1,  2;  physical  ooltare; 
mathematics^  1,  2;  Latin,  1,  2;  French,  1,  2;  public  speaking,  1,  2;  German,  1,  2; 
Spanish,  1,  2;  historj^,  1,  2;  botany,  1,  2;  mechanic  arts,  1,  2;  chemistry,  1,  2; 
artistic  drawing,  1,  2. 

Sophomore  year. — Military  sclents  and  tactics;  physical  culture;  English,  3,  4; 
mathematics,  3,  4;  French,  3,  4;  Latin,  3,  4;  German,  3,* 4;  Spanish,  3,  4:  botany,  3, 4; 
chemistry,  3,  4;  chemistry,  9,  10;  mineralogy,  3;  history,  3,  4;  engineering,  1,  2; 
physical,  2;  mechanic  arts,  3,  4;  mechanic  arti,  5,  6. 

junior  ,v<'«r.— Military  science  and  tactics;  physical  culture;  English,  5,  6;  mathe 
matics,  5,  6;  English,  7,  8;  economics,  1,  2;  economics,  3,  4;  public  speaking,  3,  4; 
zoology,  1,  2;  mineralogy,  1,  2;  history,  5,  6;  sociology,  1,  2;  sociology,  3,  4; 
history,  7,  8;  chemistry,  5,  6;  engineering,  3,  4;  photography,  2;  mechanic  arts,  7,  8. 

Senior  year. — English,  9,  10;  English,  11,  12;  psychology,  1;  pedagogj%  2;  his- 
tory, 9,  10;  history,  11,  12;  history  of  art,  1,  2;  geology,  1,  2;  lo^c,  1;  logic,  2; 
ethics,  2;  chemistry,  7,  8;  en>i,ineering,  5,  6;  engineering,  7,  8;  engineering,  9,  10; 
engineering,  11. 

Agricultural  e.rperlment  station,  — The  agricultural  experiment 
station  is  a  legalh'  constituted  department  of  the  university",  whose 
purpose  is  "  to  aid  in  acquiring  and  diffusing  useful  and  practical  infor- 
mation on  subjects  connected  with  agriculture,  and  to  promote  scientific 
investigations  and  experiments  respecting  the  principles  and  applica- 
tions of  agricultural  science." 

With  the  above  objects  in  view,  the  organization  of  the  station 
includes  the  departments  of  administration,  agriculture  and  horticul- 
ture, animal  husbandry,  botany,  and  chemistry,  the  whole  or  a  major 
portion  of  the  time  of  one  or  more  members  of  the  staff  being  devoted 
to  each  department  of  the  station  work.  Provision  is  made  for  meteo- 
rological and  entomological  work  also,  though  to  a  le«s  degree. 

Owing  to  the  wide  variation  in  agricultural  conditions  in  Arizona,  it 
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has  been  found  of  adv^antage  to  distribute  the  work  so  that  each 
department  is  located,  so  far  as  possible,  in  the  situation  most  favor- 
able to  the  accomplishment  of  its  own  special  aims.  According  to 
this  principle  the  various  lines  of  experiment  station  work  have  been 
distributee!  as  follows: 

The  director's  office  and  the  departments  of  botan3'  and  chemistry 
are  maintained  at  Tucson  in  the  university  building.  Through  this 
arrangement  the  experiment  station  profits  by  the  buildings  and  libra- 
ries of  the  university,  while  the  university  is  benefited  from  time  to 
time  by  the  teaching  ability  of  members  of  the  station  staff.  It  has 
l>een  found  that  from  this  base  of  operations  the  three  great  agricultu- 
ral districts  of  the  Territory — Salt  ki\  er  Valley,  the  lower  Colorado, 
and  the  upper  Gila — are  accessible  with  equal  convenience  for  field 
work  and  observation. 

On  the  same  grounds,  fitness  of  location  for  the  work  undertaken, 
the  experiment  station  farm  has  been  maintained  and  strengthened  at 
Phoenix.  Salt  River  Valley  is  intermediate  in  elevation,  in  Situation, 
and  in  mean  yearly  temperature  between  the  other  two  important 
farming  districts  above  mentioned,  and  for  this  reason  the  agricultural 
and  horticultural  results  obtained  there  are  capable  of  the  most  general 
application  in  the  Territory  at  arge. 

On  the  same  principle  again,  the  date  palm  orchard  is  located  in  the 
alkaline  district  south  of  lempe,  where  a  successful  demonstration  of 
this  palm  as  a  commercial  fruit  producer  will  be  of  the  greatest  value, 
creating  use  for  great  areas  of  alkaline  land  in  the  and  Southwest. 
The  range  station  also,  for  the  study  of  worn-out  range  country  with 
a  view  to  its  reclamation  to  usefulness,  is  located  in  a  typical  district 
near  Tucson,  and  is  conducted  under  the  auspices  of  the  department  of 
botany,  coopeiating  with  the  United  States  Department  of  Agriculture. 

The  services  of  specialists  in  various  subjects,  such  as  entomology, 
meteorology,  and  soil-survey-  work  have  been  also  secured  from  time 
to  time. 

The  results  of  the  experiment  station  work  are  made  public  at  fre- 
quent intervals  in  the  bulletins  and  reports  of  the  station.  These 
publications  are  made  in  two  series:  First,  the  longer  and  more  tech- 
nical bulletins,  stating  in  considerable  detail  the  investigations  as  they 
mature,  and,  secondly,  the  ''Timely  hints  to  farmers,''  which  are 
brief  writings  issued  at  the  time  when  they  will  be  most  useful,  writ- 
ten in  plain  language,  and  presented  in  popular  form.  The  annual 
reports  also  are  for  the  most  part  written  popularly,  and  afford  a  con- 
venient and  reliable  summary  of  each  year's  work  as  it  comes  to  com- 
pletion. 

The  experiment  station  work  conducted  and  published  on  the  lines 
indicated  above  has  a  twofold  value.  In  the  first  place,  the  sugges- 
tions made  or  derived  from  the  investigations  of  the  station  are  of 
direct  material  profit  to  the  agricultural  public  and  are  intended  to  be 
immediately  applied  to  advantage  in  the  betterment  of  agricultural 
practice.  In  the  second  place,  these  writings  are  intended  to  serve  an 
educational  purpose,  inasmuch  as  they  are  so  presented  as  to  constitute 
lesson  sheets  for  the  benefit  of  the  careful  reader.  It  may  therefore 
lx»  considered  that  the  experiment  station  reaches  a  class  of  some  3,500 
readers  in  the  Southwest  at  frequent  intervals  by  means  of  its  ''Timely 
hints"  and  other  publications.  The  operation  of  the  range  study 
tract  at  Tucson,  the  experiment  station  farm  at  Phoenix,  the  date- 
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palm  orchard  at  Tempe,  and  the  suofar-beet  plots  on  the  upper  Gila 
serve  also  as  an  object  lesson  to  the  adjacent  public. 

It  is  believed  that  this  distributed  and  mobile  organization  is  espe- 
cially effective  not  only  for  the  purposes  of  the  experiment  station 
but  also  for  those  of  the  university  as  well,  since  it  allows  the  station 
to  conduct  its  work  in  localities  suitable  for  the  assurance  of  successful 
results;  and,  again,  it  causes  the  public  to  l)ecome  better  acquainted 
with  the  Territorial  University,  of  which  the  station  is  a  department. 

An  appropi'iation  of  $11,()0()  made  for  the  use  of  the  station  by  the 
twenty-second  legislature,  recently  adjourned,  attests  the  estimation 
in  which  the  work  of  the  station  is  held.  This  appropriation  is  intended 
for  the  improvement  of  the  date  orchard,  for  purchasing  live  stock 
and  buildings  for  the  farm,  and  for  issuing  publications  and  holding 
farmers'  institutes  and  short  courses  of  instruction  throughout  the 
Territory. 

Provision,  therefore,  is  made  for  the  symmetrical  development  of 
this  work  in  the  Territory,  both  experimentally  and  educationally; 
and,  prosi)ectively.  *' the  farmer's  college''  bids  fair  to  increase  in  use- 
fulness to  the  growing  agricultural  interests  of  the  Territory. 

Subcolle(ji<(t(f  ih'partnnuf,  —In  this  department  the  universit}'  offers 
the  work  of  a  mouel  high  school,  with  the  added  advantages  of  shop 
work,  drawing  and  of  domestic  science. 

Students  of  sufficient  age  who  have  iinished  the  studv  possible  to 
them  in  their  home  schools  are  enabled  to  continue  their  preparation 
for  college  at  the  university  under  the  most  favorable  circumstances. 

The  equipment  of  the  scientific  laboratories  is  available  for  use  in 
this  subcoUegiate  work  wherever  it  can  be  used  advantageously,  and 
makes  possible  strong  work  in  elementary  science.  The  instructoi-s 
in  this  department  are  assisted  by  the  professors  of  the  college  depart- 
ment, several  of  whom  ivgularly  conduct  subcollegiate  classes.  De- 
reference to  the  course  of  study  which  follows  it  will  be  seen  that  it 
offers  a  comprehensive  training  for  those  who  may  not  be  able  to  pur- 
sue their  studies  further,  while  it  gives  a  good  preparation  for  collegt*. 

While  the  subjects  are  for  convenience  grouped  by  years  in  the  fol- 
lowing schedule,  yet  the  departmental  method  will  be  followed.  In 
the  description  of  courses  following  the  subjects  are  arranged  by 
groups  or  departments  in  the  consecutive  order  in  which  they  ai*e 
taken  up,  and  students  will  be  required  to  take  them  in  this  order. 
Aside  from  this  sequence  the  ability  of  each  student  must  determine 
what  subjects  are  pursued  at  any  given  time,  due  regard  being  given 
to  the  proper  balance  of  subjects. 

To  each  student  who  completes  the  studies  of  this  course  a  certili- 
cate  stilting  that  fact  is  given,  which  certificate  will  entitle  the  holder 
to  admittance  to  the  imiversity  courses  of  instruction  without  exami- 
nation. 

The  subcollegiate  course  of  study  is  as  follows: 

F\T»i  ymr. — English  and  Knjrlish  reading,  7;  commercial  arithmetic,  3;  American 
his^tory,  2;  physical  preography,  one-half,  physiology,  one-half,  5;  drawing  and  shoiv 
work  or  domestic  science,  5. 

Si'amd  year. — English  and  English  reading,  4;  algehra,  5;  bookkeeping,  5;  general 
history,  3;  lAtin,  5;  agricnltnre.  5;  drawing  and  shopwork  or  domestic  science,  5. 

Third  f/rar. — English  and  English  reading,  5;  French,  5;  plane  geometry,  5;  civics,  2; 
parliamentary  practice,  1 ;  >)iology,  one-halif,  chemistry,  one-half,  5;  Latm,  5;  Greek,  5; 
Spanish,  5;  (lerman,  o;  stenography,  5;  drawing  and  shopwork  or  domestic  science,  5. 

Fotirih  year. — English  and  English  reading,  5;  algebra,  one-half,  higher  arithmetic, 
one-half,  4;  narliamentary  practice,  1;  physics,  5;  Greek,  4;  Spanish,  4;  French,  4; 
German,  4;  English  history,  4.  r-^  i 
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Faculty, — The  faculty  of  the  university  consists  of  11  professors, 
one  assistant  professor,  and  10  instructors. 

Equipment. — ^The  library,  containing  7,000  bound  volumes  and 
11,000  pamphlets,  is  open  to  the  use  or  all  students.  The  books  are 
new  and  standard.  A  valuable  feature  of  the  library  is  the  collec- 
tion of  complete  sets  of  scientific  and  literary  periodicals,  which  are 
of  special  service  in  research  work. 

A  complete  dictionary  card  catalogue  is  maintained. 

The  Carnegie  library  of  the  city  of  Tucson  is  also  open  to  the  use 
of  the  students  of  the  university. 

The  seventeenth  legislative  assembl^^  of  Arizona  i>assed  an  act  estab- 
lishing a  general  museum  at  the  university.  The  object  of  the  museum 
is  to  collect  materials  of  all  kinds  illustrative  of  the  resources  and  devel- 
opment of  Arizona,  and  particularly  to  preserve  historical  relics, 
including  those  pertaining  to  the  aboriginal  inhabitants. 

Donations  of  specimens  and  collections  will  be  received  and  acknowl- 
edged with  thanks,  but  no  special  provision  has  yet  been  made  by  the 
legislature  for  the  support  of  this  department  aside  from  the  small 
appropriation  for  the  salary  of  a  cumtor. 

The  collections  now  displayed  at  the  university  comprise  representa- 
tive series  of  minerals,  ores,  and  rocks  of  Arizona.  Among  these  may 
be  particularly  mentioned  superb  specimens  from  the  mines  of  the 
Copper  Queen,  of  Bisbee.  There  are  also  collections  of  typical  rocks 
and  minerals  for  comparison  and  man}^  specimens  of  ores  from  differ- 
ent parts  of  the  United  States  and  from  abroad.  Great  numbers  of 
valuable  specimens  are  now  stored  in  trays  preparatory  to  classification 
and  distribution  in  cases.  It  is  desired  to  make  the  collection  of  ores 
and  minerals  fully  represent  the  great  mineral  resources  of  Arizona. 

The  biological  laboratories  are  located  in  that  portion  of  University 
Hall  formerly  occupied  by  the  museum.  The  laboratories  are  con- 
venient and  well  lighted,  and  the  equipment  is  such  as  is  required  for 
modern  instruction  and  research  in  the  biological  sciences.  The  library 
and  apparatus  are  well  selected  and  adapted  to  the  region  and  the  courses 
offered.  The  collections  possessed  by  the  department  form  a  very 
important  part  of  its  equipment.  The  herbarium  consists  of  12,000 
sheets  of  mounted  plants,  of  which  number  2,500  are  included  in  the 
university  botanical  surve}'  herbarium.  The  unique  flora  and  fauna 
of  the  mountain,  mesa,  and  lowland  collecting  grounds  in  close  prox- 
imity to  the  institution  offer  very  attractive  opportunities  for  instruc- 
tion and  research,  especially  along  ecological  lines. 

In  addition  to  the  above  there  are  50  cases  of  insects,  a  large  case  of 
seeds,  articulate  and  disarticulate  human  skeletons,  plaster  and  papier- 
mache  models  of  the  important  structures  of  the  human  anatomy,  and 
duplicate  material  for  study  and  dissection. 

The  chemical  laboratories  are  two  in  number.  That  used  for  begin- 
ners in  the  study  of  general  chemistry  and  qualitative  analysis  is  on 
the  second  floor  of  the  main  building  and  is  equipped  for  the  experi- 
mental and  theoretical  study  of  chemical  science.  The  laboratory  for 
quantitative  analysis  is  on  the  first  floor  of  the  main  building.  It  is 
provided  with  analytical  and  bullion  balances  of  the  latest  model  and 
IS  equipped  for  the  teaching  of  volumetric  and  gasometric  analyses, 
blowpipe  analysis,  metallurgical  chemistry,  and  wet  and  fire  assaying, 
including  apparatus  for  the  electrolytic  determination  of  metals.  The 
laboratory  of  the  experiment  station  occupies  three  rooms  on  the  first 
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floor,  being  devoted  to  anal3^tical  work  and  chemical  investigations 
relating  to  agriculture. 

The  mineralogical  laboratory  is. used  for  determinative  mineralogy 
and  blowpipe  analysis.  The  laboratory  is  supplied  with  necessary 
apparatus  for  student  work,  including  glass  and  wood  models  for  the 
study  of  crystallography,  hand  and  reflecting  goniometei"s  for  the 
measurement  of  the  angles  of  crystals,  and  a  polariscope  for  the  study 
of  the  optical  properties  of  minerals  and  a  type  set  of  600  minerals. 

Three  rooms  are  set  apart  for  the  teaching  of  physics.  The  facili- 
ties for  experimental  demonstration  of  all  important  phenomena  are 
very  complete.  The  lecture  room  is  fitted  with  shutters  so  that  it  can 
be  darkened.  A  beam  of  sunlight  directed  by  a  tine  clock  heliostat 
outside  may  be  thrown  steadily  across  the  lecture  table  for  experiment 
on  light,  or  used  in  connection  with  the  solar  lantern  for  a  variety  of 
other  work.  Adjacent  to  the  lecture  room  are  the  labomtory  and  the 
apparatus  rooms.  Both  lecture  room  and  laboratory  are  supplied  with 
water  and  gas. 

To  prepare  the  engineering  student  for  work  the  apparatus  in  this 
department  has  been  chosen  with  a  view  of  giving  him  the  greatest 
familiarity  with  the  theory,  construction,  and  use  of  those  instruments 
and  machines  which  observation  has  shown  to  be  of  universal  adoption 
in  practical  engineering  work.  Already  liberal,  it  is  constantly  being 
enlarged.  It  embraces  surveyors'  and  engineers'  chains,  standard  field 
and  pocket  tapes,  plain  and  solar  compasses  and  transits,  mining  tran- 
sits, engineer  s  levels,  stadia,  level,  and  transit  rods,  aneroid  barome- 
ters, odometer,  automatic  water  registers,  hook  gauges,  three  forms  of 
current  meter,  stopwatch,  meteorological  instruments,  drafting  instru- 
ments, mechanical  calculators,  blue-print  apparatus,  a  4i-inch  astro- 
nomical telescope  with  equatorial  mountings  and  accessories,  cele^^tial 
sphere,  a  75-lignt  Mather  dynamo,  a  Westinghouse  high-speed  engine, 
pumps,  steam  gauge,  and  calorimeter. 

The  equipment  for  agricultural  instruction  is  good,  consisting  of  an 
excellent  seed  collection,  a  greenhouse  and  gardens  for  experimental 
puiposes  containing  many  rare  and  interesting  plants,  and  a  well- 
selected  agricultural  library. 

Attached  to  the  main  building  is  an  annex  or  mill  containing  machin- 
ery and  appliancies  for  crushing,  sampling,  concentrating,  amalga- 
mating, leaching,  chloriding,  cyaniding,  ana  for  electric-al  treatment 
of  various  kinds  of  ore  in  large  and  small  lots.  Power  is  furnished 
by  a  35-horsepower  engine. 

The  mill  building  ha^  a  storage  capacity  for  ore  of  from  50  to  100 
tons.  A  7-inch  by  10-inch  Blake  crusher  is  used  for  coarse  crushing, 
and  a  Dodge  crusher  for  finer  work.  Beneath  the  Blake  crusher  is  a 
set  of  14-inch  by  20-inch  Cornish  rolls,  from  which  the  ore  passes  by 
a  conveyor  to  the  main  elevator,  which  carries  it  up  31  feet  to  the  top 
of  the  mill.  By  means  of  slides  and  chutes  the  crushed  ore  may  he 
sent  at  will  to  the  various  machines  to  be  tested  by^  different  methods. 
For  concentration  there  are  provided  revolving  sizing  screens  giving 
facilities  for  preparing  six  sizes,  besides  hydraulic  separators  for 
classif  ving  slimes  into  three  grades.  The  coarser  sizes  may  be  worked 
upon  full-sized  jigging  machines  of  the  Hartz  pattern,  the  finer  sizes 
being  jigged  upon  bottom  discharge  machines,  and  the  slime  worked 
upon  a  double  Rittinger  percussion  table,  or  otherwise  as  desired. 
Amalgamation  tests  may  be  made  upon  a  working  scale  by  different 
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methods,  including  plates  and  riflSes,  and  pans  and  settlers.  A  five- 
stamp  gold  mill,  with  silver  plates  and  aprons  of  the  latest  and  most 
approved  construction,  by  Fraser  &  Chalmers,  of  Chicago,  permits 
the  free  working  of  free-milling  gold  ores  by  the  usual  methods,  and 
on  a  large  scale.  Several  lots  of  ore  have  been  successfully  worked 
and  returns  made  in  gold  bullion.  In  addition  to  the  five-stamp  mill, 
a  smaller  prospecting  mill  of  three  stamps  has  been  added  so  as  to 
work  small  lots  of  ore  of  from  100  to  500  pounds.  It  is  purposed  to 
rebuild  the  mill  during  the  coming  year  so  as  to  add  to  its  equipment. 

The  assay  laboratory  is  equipped  with  assay  furnaces  for  crucible 
work,  for  scorifying  and  cupeling,  and  for  retorting  mercury  from 
amalgum,  besides  all  needed  appliances  for  assaying  by  dry  and  wet 
methods  including  electrolysis.  The  laboratory  also  has  desks  and 
fittings  for  chemical  work  required  in  the  metallurgical  and  mineral- 
ogicd  investigation  and  analysis  of  ores  and  mineral  fertilizers  and  in 
quantitative  tests  of  minerals. 

The  mechanic  arts  building,  provided  largely  through  the  generosity 
of  the  Copper  Queen  Consolidated  Mining  Company  has  a  total  floor 
area  of  7,900  square  feet,  divided  as  follows:  Power  room  and  drafting 
room,  each  1,200  square  feet;  woodworking  shop,  forge  shop,  and  ma- 
chine shop,  each  1,400  square  feet;  wash  room,  600  square  feet;  model 
room,  400  square  feet;  and  storeroom,  300  square  feet.  Each  shop 
provides  working  space  for  machines  and  tool  rooms.  The  drafting 
room  accommodates  36  students.  The  power  room  contains  two 
engines,  a  dynamo,  a  blower,  and  an  exhauster.  The  woodworking 
shop  is  equipped  with  a  full  assortment  of  hand  tools,  four  wood-turning 
lather,  a  universal  woodworker,  a  dimension  sawing  machine,  and 
other  modern  woodworking  appliances.  The  forge  room  contains  24 
down-draft  forges,  24  anvils,  a  blacksmith-drill  press,  and  all  necessary 
small  tools.  The  machine  shop  contains  three  14-inch  engine  lathes, 
one  24-inch  engine  lathe,  one  16-inch  shaper,  one  24-inch  planer,  one 
24-inch  drill,  one  universal  milling  machine,  one  grinding  machine, 
several  smaller  machines,  vises,  and  a  complete  outfit  of  small  tools. 
The  entire  building  is  well  lighted  and  ventilated,  and  the  drafting 
room  is  heated  by  steam. 

Room  O  is  used  as  an  armory.  It  is  fitted  up  with  the  necessary 
gun  racks  and  accessories.  The  equipment  includes  150  old-style 
Springfield  rifles;  100  Springfield  cadet  rifles,  with  comple  accouter- 
mente;  8  swords  and  belts;  one  3-inch  muzzle-loading  rifle,  with  car- 
riage and  complete  equipment;  also  necessarj^  musical  instruments  and 
signal  flags. 

I^ogress  during  the  year, — The  whole  number  of  students  enrolled 
during  the  year  was  198.  Of  these,  122  were  in  the  subcollegiate 
department  and  76  in  the  college  proper.  It  should  be  noted  that, 
beginning  with  September,  1901,  the  entrance  requirements  of  the 
subcollegiate  department  were  raised  the  equivalent  of  one  year's 
work,  and  one  class,  the  second  subcollegiate,  numbering  50,  was 
dropped.  During  the  present  year  there  has  been  no  third  subcolle- 
giate class  and  next  year  there  will  be  no  fourth  subcollegiate  class. 
Taking  this  into  consideration  there  has  been  a  gratifying  increase  in 
attendance,  especially  in  the  college  classes,  the  freshman  or  entering 
class  being  50  per  cent  larger  than  the  preceding  year.  The  number 
of  graduates  this  year  was  nine,  including  two  persons  who  were  given 
the  degree  of  bachelor  of  science  in  mining  and  two  the  degree  of 
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master  of  arts.     The  honorary  degree  of  doctor  of  laws  was  conferred 

Xn  Hon.  William  Herring,  ex-chancellor  of  the  university.  The 
Einced  degree  of  master  of  arts  was  conferred  for  the  first  time  this 
year.  The  courses  of  instruction  have  been  strengthened  and  new 
courses  given.  Greater  stringency  in  entrance  rex^uirements  has  been 
insisted  upon,  and  this,  while  reducing  somewhat  the  number  of  stu- 
dents, has  secured  those  of  better  quality.  The  internal  administra- 
tion and  discipline  have  been  without  friction,  everything  showing  a 
quiet  growth. 

TEMPE   NORMAL  SCHOOL  OF  ARIZONA. 

Dr.  Charles  H.  Jones,  secretary  of  the  board  of  education  of  the 
Tempe  Normal  School  of  Arizona,  submits  the  following  report  of  the 
progress  made  bv  that  school  during  the  fiscal  vear  ended  June  30, 
1903: 

The  board  of  education  is  unchanged,  consisting  of  Hon.  N.  G.  Layton,  superin- 
tendent of  public  instruction,  chairman;  Rev.  Frank  L.  Drew,  and  Dr.  Charles  H. 
Jones,  secretary. 

The  rapid  growth  reported  last  year  still  continues.  The  normal  proper  has 
reached  an  enrolhnent  of  172  and  the  training  school  73.  In  fact,  the  class  rooms 
were  so  badly  crowded  and  the  teachers  so  overworked  that  some  radical  change 
became  necessary.  The  twenty-second  legislature  investigated  the  conditions  and 
unanimously  voted  us  relief  by'raising  our  maintenance  rate  from  5  to  7 J  cents  to  the 
hundred  dollars. 

Since  July  1,  1902,  a  girls'  dormitory  has  been  constmcted,  at  a  total  cost  of 
$14,533.75,  having  a  capacity  for  25  young  ladies,  and  was  filled  during  the  entire 
year;  besides,  we  were  compelled  to  refuse  many  applicants.  The  dormitory  was  po 
conducted  as  to  be  entirely  self-supporting;  yet  the  charge  for  room  and  board  was 
but  $15  per  month.  The  experiment  was  so  successful  and  the  object  lesson  8o  con- 
vincing that  the  legislature  had  no  hesitation  in  appropriating  $32,000  for  the  erei?- 
tion  of  a  new  dormitory  of  greater  capacity,  with  the  understanding  that  it  be 
operated  on  a  similar  plan.  They  further  directed  that  $28,000  of  this  amount  be 
made  immediately  available  out  of  the  general  fund,  in  order,  if  possible,  that  the 
building  be  erected  for  use  at  the  beginning  of  the  next  school  year.  From  the  date 
the  bill  was  signed  not  a  day  has  been  lost,  either  by  the  board  or  by  the  contract- 
ors, in  executing  that  plan.  On  April  22,  1903,  Fifield  &  Gallagher  were  awarded 
the  contract  for  the  construction  of  a  two  story  and  basement  building  with  a  capacitv 
for  70  girls.  The  contract  price  was  $23,813,  and  they  have  prosecuted  the  work 
with  ^reat  energy  and  ability  ever  since.  There  is  every  probability  that  the  build- 
ing will  be  completed  and  furnished  in  a  manner  to  satisfy  any  reasonable  father  or 
mother  and  in  a  way  to  giv^e  the  young  ladies  of  Arizona  a' most  desirable  home. 

While  the  majority  of  our  students  are  young  ladies,  and  Arizona  is  doing  so  well 
to  provide  for  them,  it  must  not  be  forgotten  that  we  have  young  men  whose  phys- 
ical, social,  and  moral  development,  as  well  as  intellectual,  is  as  much  to  be  guarded 
as  that  of  the  young  ladies.  Arrangements  have  been  made  whereby  the  young  men 
will  occupy  the  smaller  dormitory  under  the  direct  supervision  of  Professor  Matmews, 
who  will  reside  in  the  building.  As  a  result  we  will  be  prepared  at  the  beginning 
of  the  coming  term  to  give  good  home  accommodations  to  70  young  ladies  and  about 
40  young  men.  This  removes  one  of  the  greatest  needs  of  the  institution,  as  during 
its  entire  history  there  has  been  difficulty  on  the  part  of  the  students  in  securing 
proper  rooms  and  board;  difliculty  also  on  the  part  of  the  faculty  in  managing  stu- 
dents so  removed  from  their  control.  With  this  system  in  vogue  no  mother  or  rather 
need  have  any  hesitancy  about  sending  children,  either  boys  or  girls,  to  the  Tempe 
Normal  School  of  Arizona. 

By  means  of  the  increased  maintenance  granted  by  the  last  legislature  four  addi- 
tional teachers  have  been  employed  and  four  additional  class  rooms  equipped.  To 
do  this  every  available  foot  of  space  in  the  main  building  has  been  utilized;  even  a 
part  of  one  of  the  corridors  will  be  pressed  into  service  as  a  class  room. 

A  full  Latin  course  has  been  added  as  an  elective,  which,  if  taken  in  conjunction 
with  the  regular  course,  will  give  entrance  lo  any  of  the  State  universities  without 
examination. 

We  are  especially  proud  of  the  equipment  of  our  library  and  laboratories,  which 
are  two  of  thf*  mo«t  «8spint.ial  features  of  an  institution  of  learning.     We  have  still 
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more  pride  in  our  faculty,  composed  now  of  twelve  members,  besides  the  preceptress 
of  th^  dormitory.  Each  one  is  especially  adapted  and  qualified  to  fill  the  position 
he  or  she  holds,  and  harmony  exists  amon^  the  members  of  the  faculty.  liwt,  but 
not  least,  our  jjride  culminates  in  the  student  body,  numbering  172.  It  would  be 
very  difficult,  indeed,  to  find  their  equal  of  a  given  number  in  any  normal  school  in 
the  United  States.  They  work  hard,  play  harder,  and  obey  orders  still  harder  yet. 
While  discipline  is  comparatively  severe,  the  students  do  not  feel  it — apparently  they 
rather  enjoy  it — and  not  one  was  expelled  during  the  entire  year.  Judging  from 
applications  on  file  and  reports  received  from  various  sources,  it  is  probable  that  at 
least  100  new  students  will  enter  this  year. 

In  adjusting  ourselves  to  the  new  plan  and  larger  scale  made  necessary  by  the 
influx  of  students  and  possible  by  the  additional  funds,  we  have  been  compelled  to 
remove  the  athletic  quarters  from  the  main  building;  and  having  no  athletic  field 
for  boys  we  have  utilized  what  was  formerly  a  pasture  in  the  rear  of  the  school  build- 
ing for  a  football  field  and  drill  ground,  and  have  erected  a  small  but  adequate 
building  adjacent,  provided  with  shower  baths,  rubbing  tables,  lockers,  etc.,  accord- 
ins  to  modern  gymnasium  principles. 

Having  no  longer  storeroom  facilities  in  the  basement  of  the  main  building,  two 
small  ones  have  been  erected  tn  the  rear  of  the  training  school,  in  line  with  the  boys* 
training  quarters,  all  forming  part  of  a  high  board  fence  surrounding  the  wood  yard 
and  storehouse  for  implements. 

One  of  the  greatest  steps  made  in  the  year  is  from  a  sanitary  point  of  view.  All 
wells  have  been  abandoned,  earthen  closets  removed,  and  all  buildings  plumbed 
and  connected  with  the  Tempe  water  supply,  which  chemical  analysis  shows  to  be 
superior  to  any  other  in  the  valley.  It  is  also  more  economical  than  the  former  sys- 
tem. All  our  buildings  and  entire  grounds  are  clean  and  wholesome.  All  filth  and 
source  of  conta^on  has  been  removed — not  buried.  It  would  be  difficult,  indeed,  to 
ima^ne  an  institution  under  more  perfect  sanitation. 

The  dilapidated  fence  which  has  surrounded  the  grounds  for  many  years  and  has 
detracted  so  much  from  its  appearance  has  been  entirely  removed,  and  the  town  of 
Tempe,  collectively  and  individually,  has  protected  it  from  stray  animals  to  the  extent 
that  never  one  has  been  found  upon  it. 

The  town  council  of  Tempe  has  been  most  generous  with  us,  and  on  the  first  day 
of  September  they  will  have  expended,  approximately,  $1,500  in  providing  us  with 
fire  protection,  hydrants,  water  mains,  and  filling,  grading,  and  graniting  the  streets 
and  sidewalks  adjacent  to  the  grounds. 

While  the  following  figures  will  show  a  great  increase  in  expenditure  over  that  of 
last  year,  its  wisdom  can  not  be  doubted.  Our  only  luxuries  are  modem  necessities. 
If  any  excuse  were  needed  for  this  extra  expenditure  other  than  the  above  expla- 
nation, it  may  be  found  in  the  table  of  attendance,  as  that  has  increased  over  33  per 
cent  compared  with  last  year,  while  our  expenditures  are  less  than  31  percent  greater. 

Statement  of  expenditures  of  the  normal  school  fund  for  the  year  from  July  i,  1901,  to 

July  i,  1902, 

Administration $694. 40 

Salary 11,220.00 

Baildings  and  repairs 254. 49 

Supplies  and  incidentals 1, 332. 93 

Equipment 1,968.75 

Furmture  and  fittings 836.18 

Grounds 226.05 

Insurance 370.00 

Total 16,803.80 

Statement  of  expenditures  from  July  i,  190^,  to  July  i,  190S. 

Administration $632.00 

Building  repairs  and  maintenance 1, 855. 86 

Oeneral  salary  account 13, 098. 54 

Supplies  and  incidental  expenses 2, 668. 51 

Equipment 1,368.03 

Furniture  and  fittings 1, 108. 11 

Orounds 327.80 

Insurance 938.00 

Total 21,996.85 
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Nomwl  attendaneey  1901-2. 


Sept.!  Oct. 

Nov. ;  Dec. 

Jan.  \  Feb. 

Mar. 

1 
Apr.   May.  June. 

ATeiB^ 

Numberof  days  taught 18       20 

Number  of  days  attendance.  2, 165  2, 405 
Number  of  days  absence  —      19  j     44 
Number  of  times  tardv               ^^  <     ^ 

20  •      18 
2,302  2,063 
88        70 
109        96 
38  )      38 
84  i      85 
124  !    123 
1 

20  1     20 

2,262  2,222 

64  ;      M 

20 
2,144 
64 
50 
81 
80 
lU 

20  :     20        19 
2,042  1,942  1,793 
54        74  ,      41 
57        40        46 
80        26  :      25 
77        75  ;      74 
107  ,    101  ,      99 

2,134 

70 
34 
83 

60 
33 
80 

Males  enrolled 

35 
93 
128 
128 

38 

89 

127 

5 

34 

Females  enrolled 

82 

Total  enrollment 

U7  1    116 
'        2 

109 

New  pupils 

137 

1           . 

Training  school  aiiendance,  1901-2, 


Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

Average. 

Number  of  day  staught 

Number  of  days  attendance. 

Number  of  days  absence 

NuTnbf^r  of  timp**  tardy 

18 

334 

24 

26 
433 
40 
10 
14 
13 
27 
24 
91 

18 
434 
27 
14 
15 
14 
29 
21 
93 
4 

20 

495 

90 

6 
16 
15 
31 
22 
81 

3 

20 
503 
46 
34 
16 
15 
31 
22 
80 
2 

20 
489 
42 
65 
16 
13 
28 
24 
93 

20 
548 
43 
19 
15 
19 
34 
27 
93 
6 

19 

507 

28 

5 

15 

16 

31 

27 

96 

1 

156 
462 
310 
106 

Girls  enrolled .' 

14 
16 
30 
19 
93 
30 

16 

Bovs  enrolled 

15 

Total  enrolled 

30 

Average  daily  attendance... 
Per  cent  attendance 

23 

90 

New  pupils 

41 

Normal  school  attendaneey  1902-3. 


Sept.   Oct. 


Number  of  days  taught 19       20 

Number  of  days  attendance.  2, 709  2, 962 

Number  of  days  absence 36        84 

Number  of  times  tardy 43        62 

Number  of  males  enrolled  . .  49       50 

Number  of  females  enrolled .  104      107 

Total  number  enrolled 163      157 

Average  daily  attendance. . .  143      148 

Per  cent  of  attendance 98+  '  97 + 

New  pupils 163  i       4 

Total  enrollment  for  year ...  163  i    157 


Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr.   May. 

20 

18 

15 

20  1      20 

20        20 

2,940 

2,775  2,282 

3,022  '2,877  2,806  2,625 

111 

50        25 

96       110       151       159 

98 

104  1      28 

90        52  ,      55        34 

50 

54  1      52 

53        46        44        39 

107 

106  I    106 

110      107       108       104 

157 

159       158 

163      153  :     152 

143 

148 

154       152 

152  1    144       140 

131 

96 

98     98+ 

97  1      96 

95 

94 

4 

1          8 

5  1 

1 

1 

161 

162 

165 

170 

170 

171 

172 

June.  Average. 


20 

2,558 

107 

6 

36 

100 

186 

128  . 

-96 


a  192 
027,546 

n 


172  , 


57 
47 
106 
153 
144 
»i 
a  172 
165 


a  Total  number. 

Total  number  of  males  enrolled 58 

Total  number  of  females  enrolled 114 

Total Its 


Training  school  aUendancCf  1902-3. 


Number  of  days  taught 

Number  of  days  attendance  . 

Number  of  days  ab«*ence 

Number  of  times  tardy 

Number  of  males  enrolled. . . 
Number  of  females  enrolled . 

Total  number  enrolled 

Average  daily  attendance . . . 

Per  cent  of  attendance 

Number  new  pupils 


Sept.   I    Oct.       Nov.     Dec.    Jan.  j  Feb.    Mar.   Apr.  I  May.]  Average. 


19 

20 

20 

20 

833 

848 

731 

722 

148 

152  1 

100 

66 

47 

37  1 

18 

13 

25 

SO  ' 

26 

22 

34 

30  , 

30 

27 

69 

60 

56 

49 

44 

42 

37 

36 

85 

85 

88 

92 

3 

3 

1 

2 

1 

a  172 

a7,227 

a  851 

aSOS 

25 

30 

54 

43 

90 

a78 


«  Total  number. 

Total  number  of  males  enrolled 36 

Total  number  of  female  enrolled 37 

Total 73 
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Classification  of  students,  190^S. 

Training  school 73 

Subnormal  department 13 

First  year 69 

Second  year 42 

Junior  year 30 

Senior  year 18 

245 

Residences  of  students. — Other  States:  Ohio,  Iowa,  Kansas,  Washington,  Missouri, 
California,  New  Mexico,  Texas,  Minnesota,  Utah.  Other  counties:  Apache,  Cochise, 
Coconino,  Gila,  Graham,  Mohave,  Pinal,  Yavapai,  Yuma,  Maricopa. 


1901-2. 

1902-8. 

Normal  attendance 

187 
46 

172 

Train  ing  school 

73 

Total 

183 

245 

Increase 

per  cent. . 

33+ 

Expenditure — 

1901-2 $16,803.20 

1902-3 21,996.85 


Increase 5, 193. 05 

Per  cent  of  increase 31 

SUMMARY. 

The  following  brief  summary  will  perhaps  show  more  concisely  the  advancement 
and  improvements  made  during  the  past  year: 

1.  Four  new  teachers  added  to  the  faculty. 

2.  Four  years  Latin  added  to  the  course  of  study. 

3.  Girls'  dormitory  operated  one  year.     Hereafter  to  be  used  for  boys. 

4.  New  dormitory;  capacity,  70  girls;  modem  improvements,  well  furnished  and 
equipped;  ready  for  occupancy  the  first  day  of  the  school  year. 

5.  One  room  added  to  the  training  school  and  equipments  very  much  improved, 
including  a  hot-air  furnace,  town  water  supply,  new  desks,  stationary  chairs,  maps, 
charts,  etc. 

6.  The  grounds  have  been  improved  more  in  the  last  year  than  ever  in  one  year 
before. 

7.  Liberal  additions  made  to  the  library,  and  large  amount  of  splendid  equipment 
added  to  the  laboratories. 

8.  Worn-out  floor  of  assembly  room  replaced  by  hard  maple. 

9.  Many  new  desks,  chairs,  tables,  and  other  equipment  for  assembly  room  and 
new  class  rooms. 

10.  Athletics  promoted  by  new  football  field,  bath  house,  four  tennis  courts,  and 
basket-ball  grounds. 

11.  First  dormitory  and  roof  of  main  building  repainted. 

The  school  has  a  creditable  history,  is  in  a  splendid  working  condition  at  present, 
and  has  a  magnificent  prospect  for  future  usefulness. 

NORTHERN   ARIZONA    NORMAL   SCHOOL. 

The  Northern  Arizona  Normal  School  is  located  at  Flagstaff,  in 
northern  Arizona,  and  is  a  well-established  institution  of  learning. 
While  it  has  been  in  operation  but  a  few  years,  this  school  has  reached 
a  high  place  among  institutions  of  learning  in  the  Southwest.  The 
report  of  the  progress  made  during  the  year,  as  submitted  to  me  by 
President  A.  N.  "fiiylor,  is  herewith  presented: 

The  normal  opened  verjr  auspiciously  on  September  7, 1902,  with  the  largest  enroll- 
ment for  the  ojiening  day  in  the  history  of  the  institution.  The  counties  of  Apache, 
Navajo,  Gila,  Coconino,  and  Yavapai,  in  Arizona,  were  represented  in  the  enrollment, 
and  the  States  of  Kansas  and  California. 
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Dormitory. — The  board  of  edncation  of  the  Northern  Arizona  Normal  School  very 
wisely  opened  a  dormitory  at  the  beginning  of  the  school  year  for  the  accommodation 
of  outside  pupils.  While  it  was  experimental  to  a  certain  degree,  this  move  on  the 
part  of  the  board  has  proven  to  be  of  great  benefit  to  the  school.  The  dormitory 
auring  the  past  year  has  been  well  patronized,  and  for  the  coming  year  the  outlook 
is  much  brighter. 

The  board  is  greatly  handicapped  in  that  it  has  to  rent  a  dormitory  and,  of  course, 
can  not  rent  a  suitable  building  for  such  purposes.  That  funds  should  be  appropri- 
ated for  the  building  of  a  suitable  dormitory  near  the  normal  building  is  very  evident 
to  every  person  familiar  with  the  conditions  at  the  Northern  Arizona  Normal  School 
for  the  past  two  years. 

Improvements. — Many  substantial  improvements  have  been  made  during  the  past 
year  which  have  made  the  work  of  the  institution  much  more  effective.  The  phys- 
ical and  chemical  laboratories  are  now  thoroughly  equipped  for  individual  work  in 
these  subjects  and  this  department,  in  consequence,  is  very  much  strengthened.  A 
thoroughly  competent  teacher,  in  the  person  of  Theo.  V.  Carver,  a  graduate  of  CJor- 
nell  University,  has  been  added  to  the  faculty,  who  will  have  change  of  the  sciences 
and  military  a  rill,  thus  making  it  possible  for  the  individual  teacher  to  specialize 
more  in  each  department  of  work  and  consequently  to  render  much  more  effective 
service  to  the  normal. 

During  the  present  summer  vacation  a  complete  hot-water  heatintr  system  will  be 
inaugurated  at  a  cost  of  about  $6,000,  and  a  new  drawing  room  will  be  finished  off, 
and  also  one  new  recitation  room.  While  all  these  improvements  are  truly  appreci- 
ated and  add  greatly  to  the  effectiveness  of  the  work,  the  Northern  Normal  is  still 
greatly  in  need  of  a  dormitory,  as  before  stated,  and  an  assembly  hall  for  lectures, 
school  entertainments,  and  commencement  exercises.  There  is  sufficient  room  in 
the  building:  yet  unfinished  for  all  the  needed  improvements  except  the  dormitory, 
and  we  again  express  the  hope  that  the  legislature  may  early  make  the  necessary 
appropriations  for  the  improvements  so  much  needed. 

hummer  semon. — The  first  summer  session  at  the  Northern  Arizona  Normal  School 
opened  on  June  29  with  an  enrollment  of  34.  In  this  enrollment  seven  counties  of 
the  Territory  were  represented,  thus  proving  the  wisdom  on  the  part  of  the  normal 
board  of  organizing  a  summer  session  at  the  Northern  Normal.  Both  the  number 
enrolled  and  the  interest  manifested  on  the  part  of  the  students  far  exceed  the  expec- 
tation of  the'board  and  insure  the  permanency  of  the  summer  sessions  at  the  Northern 
Arizona  Normal  School. 

The  climate  of  Flagstaff  during  the  summer,  in  fact  all  the  year,  is  all  that  could 
be  desired  for  either  recreation  or  study,  and  the  attendance  and  interest  manifested 
insure  a  large  increase  in  the  enrollment  in  the  future  and  clearly  show  the  wisdom 
of  organizing  such  a  school  for  the  teachers  of  Arizona. 

Lectures. — Free  lectures  to  the  students  in  attendance  at  the  summer  session  of  the 
normal  will  be  given  by  Prof.  Percival  Lowell,  of  Boston,  Mass.;  by  Justice  Rich- 
ard E.  Sloan,  of  Prescott,  and  Dr.  Garrett  Newkirk,  of  Los  Angeles!  The  subjects 
of  these  lectures  are  along  educational  lines,  and  must  prove  of  great  benefit  to  both 
the  students  and  the  citizens  of  Flagstaff. 

Graduates. — The  Northern  Arizona  Normal  School  graduated  nine  students  on 
June  19,  and  above  50  per  cent  of  this  class  had  engagements  to  teach  in  Arizona  for 
the  coming  year  on  the  night  of  graduation. 

This  is  the  third  class  graduated  by  the  Northern  Arizona  Normal  School,  and 
each  member  of  all  previous  classes  who  is  not  married  has  taught  every  year  since 
graduating  and  is  engaged  for  the  coming  year,  and  with  the  exception  of  one,  who 
IS  teaching  in  California,  all  are  teaching  in  the  Territory  of  Arizona,  Thus  the  neces- 
sity of  the  Northern  Normal  School  is  apparent,  and  its  record  shows  the  great  benefit 
to  the  Territory  in  elevating  our  public  schools  by  furnishing  enthusiastic  and  trained 
teachers  for  the  Territorial  school  system. 

Simnish  and  Latin. — It  has  been  decided  by  the  board  of  education  of  the  Northern 
Arizona  Normal  School  to  add  both  Spanish  and  Latin  to  the  course  of  study. 

The  demand  for  teachers  in  our  public  schools  in  Arizona  who  can  speak  Spanish 
has  noticeably  increased  during  the  past  few  years,  and  to  meet  this  demand  the 
board  of  education,  after  very  careful  consideration  and  after  a  conference  with  Gov- 
ernor Brodie,  decided  that  the  situation  could  only  be  met  by  giving  our  students  an 
opportunity  to  study  the  language  used  by  so  many  children  in  our  schools  through- 
out the  Territory. 

It  is  not  the  intention  on  the  part  of  the  board  that  Spanish  shall  be  taught  in  our 
public  schools,  but  to  put  the  graduates  of  the  Northern  Arizona  Normal  School  in  a 
position  to  do  the  most  effective  work  for  the  educftitional  advancement  of  the  citizens 
of  our  Territory  whose  children  are  in  our  public  schools. 
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The  county  school  superintendents  from  many  counties  of  the  Territory  are  asking 
for  teachers  who  can  speak  Spanish,  since  many  of  the  schools  in  some  counties  are 
composed  of  children  who  can  speak  no  other  language. 

It  is  to  meet  this  necessity  and  to  fulfill  the  mission  of  a  normal  school  that  Spanish 
baa  been  added  to  the  course  of  study.  The  normal  school  is  established  for  the 
scholastic  and  professional  training  of  teachers.  The  object  and  methods  of  work  of 
the  normal  school  differ  from  the  academy  and  collie.  The  normal  school  is  a  pro- 
fessional school  designed  to  equip  intending  teachers  thoroughly  for  their  work  and 
to  afford  to  those  who  are  now  teaching  opportunities  for  better  preparation.  The 
essential  qualifications  of  a  teacher  are  cultured  powers  and  a  well-informed  mind. 
A  teacher  must  possess  knowledge  to  be  able  to  instruct  others.  To  teach  effectively 
what  he  does  not  know  is  impossible.  He  should  know  much  more  than  he  attempts 
to  teach.  He  needs  culture  for  the  power  that  it  gives — the  power  to  think,  to  ongi- 
nate,  to  influence  and  control. 

Thorough  scholarship  lies  at  the  foundation  of  a  teacher's  course  of  study.  A  nor- 
mal school  should  make  ample  provisions  for  the  scholastic  and  professional  training 
of  its  students. 

If  this  be  the  purpose  of  the  Territory  in  establishing  normal  schools,  certainly  the 
wisdom  of  the  Northern  Arizona  Normal  School  boara  can  not  be  Questioned  when 
it  holds  out  to  those  who  purpose  to  teach  in  the  public  schools  of  the  Territory  the 
opportunity  to  acquire  a  Knowledge  of  the  Spanish  language.  Again,  I  repeat,  not 
that  Spanish  may  be  taught,  but  to  help  to  teach  the  English  to  those  who  can  only 
speak  Spanish  arid  who  are  attending  the  public  schools  throughout  the  Territory  is 
tne  Spanish  introduced. 

Financial  statement. 

Administration $292.40 

Instruction 4,805.00 

Building  improvements 1, 529. 90 

Equipment 619. 10 

Furniture  and  fittings 72. 00 

Building  repairs  and  maintenance 1, 334. 65 

Supplies  and  incidentals 434. 92 

Dormitory 854.72 

Total 9,942.69 

SeHHton  for  1903-1^. — The  regular  yearly  session  of  forty  weeks  will 
open  on  September  8,  1903,  and  the  promise  for  the  coming  year  by 
way  of  attendance  is  the  best  in  the  history'  of  the  institution. 

Monthly  report  of  Northern  Arizona  Normal  School,  Flagstaff^  Ariz. y  for  summer  semon, 
commencing  June  29,  190S,  and  ending  Jidy  31,  1903. 

Number  of  days  taught 25 

Whole  number  of  days  attendance 780 

Whole  number  of  days  absence 70 

Whole  number  of  tardinesses 12 

Whole  number  of  males  enrolled  on  register 4 

Whole  number  of  females  enrolled  on  register 30 

Total  number  enrolled 34 

Average  number  belonging 34 

Average  daily  attendance 31. 2 

Percentage  of  attendance  on  average  number  belonging 92 

Number  of  new  pupils  enrolled 0 

Flagstaff,  Ariz.,  July  31,  1903. 
We,  the  faculty  of  the  Northern  Arizona  Normal  School,  do  hereby  certify  that 
the  above  report  is  true  and  correct  in  every  particular. 

A.  N.  Taylor, 
Francis  H.  Bury, 
Cornelia  Hartwell, 
Lulu  R.  Hunter, 
Clara  C.  Fish, 

Fojculty. 
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CHURCHES. 

The  prreat  material  advancement  of  the  Territory  during  the  j'ear 
has  been  followed  closely  by  the  church.  The  increase  in  membership, 
the  new  edifices  of  worship,  the  widening  of  the  scope  of  activity  of 
the  church  workers  throughout  the  Territory  have  been  most  marked. 

Many  improvements  have  been  made  in  church  property,  and  a 
number  of  handsome  churches  were  erected  notably  amon^  these 
being  the  Methodist  Episcopal  Church  South,  of  Phoenix,  which  was 
completed  during  the  year,  and  is  one  of  the  finest  houses  of  worship 
in  the  Territory. 

The  different  denominations  represented  in  the  Territory  at  the 
present  time  are  the  Roman  Catholic,  Church  of  Jesus  Christ  olf  Latter- 
Day  Saints,  Presbyterian,  Methodist  Episcopal,  Christian  (Disciple), 
Baptist,  Congregational,  Protestant  Episcopal,  Free  Methoaist, 
Seventh-Day  Adventist,  Dunkards,  Salvation  Arm\',  Christian  Science, 
River  Brethren,  Lutheran,  Christian  Reform  ed,  Faith  Mission,  Gospel 
Union,  Mennonite. 

The  ministry  hold  an  honored  place  in  the  community,  and  are  a 
cultured  body  of  men,  who  interest  themselves  in  movements  of  good 
citizenship  and  the  advancement  of  public  morality.  The  Christian 
zeal  of  the  ministry  is  felt  in  the  advancement  and  betterment  of  com- 
munities in  all  portions  of  the  Territorjr. 

Among  the  Indians  six  mission  societies  are  carrying  forward  gospel 
work.  The  greater  number  of  Pima  and  Papago  tribes  profe^?s  the 
Christian  religion,  and  during  the  past  year  new  missions  have  been 
organized  for  work  among  the  Navajo,  Hopi,  and  Maricopa  Indians. 

Reports  from  most  of  the  church  societies  of  Arizona  are  given 
below,  and  are  presented  to  show  the  strength  of  the  various  churches 
in  the  Territory  and  the  increased  membership  and  the  valuation  of 
all  church  property. 

Baj)fist.— dumber  of  ministers,  16;  number  of  members,  628;  in- 
crease in  membership  during  the  pa^st  year,  38;  number  of  Sunday 
schools,  10;  attendance,  733;  increase  in  attendance  during  the  past 
year,  180;  number  of  churches  in  Arizona,  13;  where  located — Buck- 
eye, Douglas,  Mesa,  Naco,  Phoenix,  Palo  Verde,  Prescott,  Safford, 
Shiloh,  Tempe,  Tucson,  Upper  Verde,  Yuma;  number  of  churches 
established  during  1903,  5;  value  of  churches,  $19,390;  value  of  par- 
sonages, $2,000;  total  value  of  property,  $21,390. 

Coiigrei/atloual. — Number  of  ministers,  8;  number  of  members,  350; 
increase  in  membership  during  the  past  year,  60;  number.of  Sunday 
schools,  9;  attendance,  640:  number  of  cfeurches  in  Arizona,  6;  where 
located — Jerome,  Nogales,  Prescott,  Tempe, Tucson, Tombstone;  value 
of  parsonage  at  Prescott,  $3,000;  value  or  property  at  Tempe,  $4,800; 
value  of  property  at  Nogales,  $2,000. 

CATHOLIC  CHURCH. 

Reports  received  from  a  large  number  of  the  Catholic  churches  of 
the  Territory  show  an  increase  m  membership  during  the  year.  The 
reports  received  by  me  are  presented  herewith  as  follows: 

St,  Patrlcl^H  CnurcK  at  Bishe<\ — Number  of  ministers,  1;  number 
of  members,  about  1,200;  increase  in  membei'ship  during  the  past  year, 
about  25;  number  of  Sunday  schools,    3;  attendance,   50;   value  of 
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churches,  $4,000;  value  of  parsonages,  $2,000;  total  value  of  propertv, 
$6,000. 

The  Parish  of  Clifton, — This  parish  includes  a  mission  at  Morenci 
with  a  membership  of  2,000,  a  mission  at  Clifton  with  a  membership 
of  1,600,  and  a  mission  at  Metcalf  with  a  membership  of  600.  The 
names  of  the  churches  of  the  parish  are  as  follows:  At  Morenci,  Holy 
Cross;  at  Clifton,  Sacred  Heart,  and  at  Metcalf,  Immaculate  Concep- 
tion. Number  of  Sunday  schools,  3;  attendance,  140;  number  of 
schools,  1;  number  of  scholars,  40;  value  of  churches,  $3,000;  value 
of  parsonages,  $400;  number  of  parochial  schools,  1;  value  of  school 
property,  $500;  total  value  of  property,  $7,500. 

Our  Lady  of  Momit  Cartnel  Churchy  nituated  at  Tevipe, — Number 
of  ministers,  1;  number  of  members,  500;  increase  in  membership 
during  the  past  year,  60;  number  of  Sunday  schools,  1;  attendance, 
50;  value  or  churches,  $1,000;  value  of  other  property,  $800;  total 
value  of  propertv,  $1,800. 

Church  of  the  ^ati^ity^  utnatedat  Fl<i^slaff. — Number  of  ministers, 
3;  rtumber  of  members,  4,000;  increase  of  membership  during  the 
pawt  year.  200;  number  of  Sunday  schools,  4;  attendance,  150;  num- 
ber of  schools,  1;  number  of  scholars,  70;  increase  of  membership 
during  the  past  year,  15;  value  of  churches,  $15,000;  value  of  parson- 
ages, $5,000;  value  of  other  property,  $600;  number  of  parochial 
schools,  1:  value  of  school  propertv,  $3,000;  total  value  of  propertv, 
$23,000. 

Winnlo^i^  Catholic  Church. — Number  of  ministers,  1;  number  of 
members.  223;  increase  in  membership  during  the  past  year,  36;  num- 
ber of  Sunday  schools,  1;  attendance,  44;  value  of  churches,  $2,200; 
total  value  of  property,  $2,200.  (This  is  a  mission  attached  to  Flagstaff, 
and  Winslow  being  a  railroad  town  the  population  is  a  floating  one.) 

li(mia))  Catholic  C^Aw/r^f>/*/%^>^w/.r.— Number  of  ministers,  4;  num- 
ber of  meml>ers,  3,350;  increase  in  membership  during  the  past  year, 
420;  numberof  Sunday  schools,  4;  attendance,  430;  number  of  schools, 
2  (English  and  Mexican);  number  of  scholars,  263;  increase  in  mem- 
bership during  the  past  year,  58;  value  of  churches,  $17,500;  value  of 
parsonages,  $10,000;  value  of  other  property,  $600;  number  of  paro- 
chial schools,  2  (English  and  Mexican);  value  of  school  propertv, 
$6,000;  total  value  of  property,  $35,100. 

Catholic  Church  of  8prlngeinHlle, — Numberof  members,  70;  num- 
berof schools,  1;  numberof  scholars,  110;  value  of  churches,  J?8()0; 
value  of  parsonages,  $50;  value  of  other  property,  $50;  total  value  of 
property,  $400. 

St,  Anthoiufn  Churchy  situated  at  Wickenhurg, — Number  of  minis- 
ters, 1;  number  of  members,  100;  increase  in  membership  during  the 
past  year,  7;  number  of  Sunday  schools,  1;  attendance,  30;  value  of 
churches,  $1,000;  total  value  of  property,  $1,000. 

Immacxdate  Concept icm  Cathohc  Church  of  Yuma. — Number  of  min- 
isters, 1;  number  of  members,  500;  increase  in  membership  during  the 
past  year,  100;  number  of  Sunday  schools,  3;  attendance,  200;  value 
of  churches,  $3,500;  value  of  parsonages,  $1,000;  value  of  other  prop- 
ertv, $500;  total  value  of  property,  $5,000. 

St.  Angnstine  Cathedral  at  Tucsmi  (the  Tucson  parish  includes 
Pima  and  Pinal  counties). — Number  of  ministers,  4;  number  of  mem- 
bers, 8,000  (6,000  in  Pima  County  and  2,000  in  Pinal  County);  number 
of  Sunday  schools,  1;  attendance,  125;  numberof  schools,  3;  number 
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of  scholars,  500;  number  of  churches,  7  (3  in  Pima  County  and  4  in 
Pinal  County),  located  at  Tucson,  San  Xavier  del  Bac,  Arivaca,  Flor- 
ence, Mammoth,  and  2  in  Sacaton,  or  Agua  Prieto;  the  Sisters  of  St. 
Joseph  have  an  academy,  hospital,  and  sanitarium  at  Tucson;  value 
of  churches,  $50,000;  value  of  parsonages,  $3,000;  value  of  other 
property,  $25,000;  number  of  parochial  schools,  2;  value  of  school 
property,  $4,000;  total  value  of  property,  $82,000. 

Uatholic  Church  of  Williams. — This  church  is  supplied  with  its 
minister  from  the  Flagstaff  diocese.  Services  are  held  on  the  third 
Sunday  of  each  month. 

Catholic  Church  of  Solonionville  district, — Number  of  ministers,  1; 
number  of  members,  600;  number  of  churches,  4;  located  at  Solomon- 
ville.  Globe,  Willcox,  and  San  Jose;  value  of  churches,  $6,800;  value 
of  parsonages,  $800;  total  value  of  property,  $6,000. 

Sacred  ueart  Church  at  Nogales. — Number  of  ministers,  1;  number 
of  members,  800;  increase  in  membership  during  the  past  year,  54; 
number  of  Sunday  schools,  1;  attendance,  39;  value  of  churches, 
$5,400;  value  of  parsonages,  $2,500.  The  pastor  of  Nogales  attends 
all  other  places  in  Santa  Cruz  County,  churches  being  situated  at 
Tubac  and  Patagonia;  also  some  small  places  in  Cochise  County,  Tomb- 
stone being  the  center. 

Sacu'ed  Heart  Church  at  Prescott, — Number  of  ministers,  2;  number 
of  members,  3,500,  including  the  parishes  of  Jerome,  Congress,  and 
Octave;  increase  during  the  past  year,  about  20;  number  of  Sunday 
schools,  3  (one  each  at  Prescott,  Jerome,  and  Congress);  attendance, 
175;  number  of  schools,  1;  number  of  scholars,  150;  increase  during 
the  past  year,  25;  value  of  churches,  $40,000,  there  being  three  edifices 
in  tne  parish;  value  of  parsonages,  $2,000;  value  of  other  property 
(hospital,  etc.),  $25,000;  number  of  parochial  schools,  1;  value  of 
school  property,  $8,000;  total  value  of  property,  $75,000. 

Catholic  Church  at  Betison. — Name  of  church.  Our  Lady  of  Lourdes; 
number  of  ministers,  1;  number  of  members,  200;  increase  during  the 
past  year,  20;  number  of  Sabbath  schools,  1;  attendance,  from  10  to 
20;  value  of  church  at  Benson,  $2,000;  value  of  parsonage,  $500;  total 
value  of  church  property,  $2,500. 

CHURCH   OF  JB8US  CHRIST  OF   LATrER-DAY   SAINTS. 

There  are  four  organized  stakes  of  this  church  in  Arizona,  located 
in  different  parts  of  the  Territory.  The  members  are  commonly 
known  as  Mormons,  and  they  are  an  intelligent,  law-abiding,  and  indus- 
trious people.  Reports  of  the  progress  made  during  the  year  by  the 
various  stakes  are  presented  herewith: 

Maricopa  Stake. — Number  of  members,  1,438;  increase  in  member- 
ship during  the  past  year,  164;  number  of  Sunday  schools,  5;  attend- 
ance, 350,  with  721  enrolled;  number  of  churches,  3,  located  at  Mesa 
City,  Alma  district,  and  Lehi;  value  of  churches,  $10,(XM);  value  of 
other  property,  $3,315;  total  value  of  property,  $13,315. 

St.  Johns  Stake. — Number  of  ministers,  27;  number  of  members, 
1,498;  decrease  in  membership  during  the  past  year,  22;  number  of 
Sunday  schools,  9;  attendance,  727:  numberof  schools,  1,  Church  Acad- 
emy: number  of  scholars,  168;  number  of  churches,  8;  value  of 
churches,  $2,500  (this  amount  does  not  include  the  value  of  school- 
houses  used  for  churches);  value  of  other  property,  $6,909.75;  value 
of  school  property,  $15,000;  total  value  of  property,  $24,409.75. 
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St,  Joseph  Stake. — Number  of  ministers,  111;  number  of  members, 
2,396:  decrease  in  membership  during  the  past  year,  53;  number  of 
Sunday  schools,  20;  attendance,  861,  with  enrolled  membership  of 
1,690;  number  of  schools,  1,  L.  D.  S.  Academy;  number  of  scholars, 
200;  number  of  churches,  18,  located  at  Thatcher,  Pima,  Safford,  Cen- 
tral, Eden,  Matthews,  Boyce,  Hubbard,  Graham,  Lebanon,  San  Jose, 
Duncan,  Clifton,  St.  I)avia,  and  Bisbee;  number  of  churches  established 
during  the  3'ear,  1,  at  Bisbee;  value  of  churches,  $33,000;  value  of 
other  property,  $2,000;  value  of  school  property,  $10,000;  total  value 
of  property,  146,000. 

SnowfaX^e  Stake, — Number  of  ministers,  8;  number  of  members, 
942;  number  of  Sunday  schools,  10;  attendance,  751;  number  of 
churches,  5,  located  at  St.  Joseph,  Woodruff,  Snowflake,  Taylor,  and 
Pinedale;  value  of  churches,  tl3,000;  value  of  parsonages,  $5,000; 
value  of  other  property,  $2,000;  number  of  parochial  schools,  1;  value 
of  school  property,  $9,000;  total  value  of  property,  $29,000. 

Note. — Tuba,  one  of  the  wards  of  this  stake,  was  disorganized  dur- 
ing the  year  and  the  people  moved  away:  The  settlers  sold  their 
possessions  to  the  General  Government,  the  land  to  be  used  for  Indian 
school  purposes. 

OTHER  CHURCHES. 

Methodist  Ep^lscopal  Church. — Number  of  ministers,  21;  number  of 
members,  1,170;  increase  in  membership  during  the  past  year,  48; 
number  of  Sunday  schools,  27;  attendance,  2,136;  increase  in  mem- 
bership during  the  past  year,  149;  number  of  churches,  21;  number 
of  churches  established  during  the  past  year,  2;  churches  are  located 
at  Bisbee,  Benson,  Flagstaff,  Glendale,  Globe,  Jerome,  Kingman, 
Mesa,  Needles,  Phoenix,  Prescott,  Safford,  Tempe,  Tombstone,  Tuc- 
son, Williams,  Winslow,  and  Yuma;  value  of  churches,  $87,000;  value 
of  parsonages,  $21,000;  value  of  other  propertv.  $10,000;  value  of 
school  property,  $10,000;  total  value  of  property,  $128,000. 

Methodist  t^piscopal  Church  South.— ^xxx^^x  of  minivSters,  10  (8 
American  and  2  Mexican);  number  of  members,  757  (655  American 
and  102  Mexican);  decrease  in  membership  during  the  past  year,  25 
(owing  to  a  large  number  of  deaths  and  removals);  number  of  Sunday 
.schools,  13  (10  American  and  3  Mexican);  number  of  scholars,  750 
(650  American  and  100  Mexican);  increase  in  membership  during  the 
pa8t  year,  50;  number  of  churches,  11  (8  American  and  3  Mexican); 
American  churches  located  at  Phoenix,  Bethel,  Tempe,  Buckeye, 
Prescott,  Solomonville,  and  Nogales,  and  Mexican  churches  at  Phoenix, 
Nogales,  and  Tempe;  there  are  5  parsonages;  value  of  churches, 
$34,200;  value  of  parsonages,  $5,450;  value  of  other  property,  $2,550; 
total  value  of  property,  $42,200. 

Presbyterian  Ctiurch. — Number  of  ministers,  20;  number  of  mem- 
bers, 2,il2;  increase  in  membership  during  the  past  year,  100;  number 
of  Sunday  schools,  25;  attendance,  2,328;  number  of  schools,  1;  num- 
ber of  scholars,  150;  number  of  churches,  23,  located  at  Florence,  Casa 
Grande,  Gila  River  Reservation  (5),  Salt  River  Reservation  (2), 
Phoenix,  Bisbee,  Peoria,  Morenci,  Flagstaff,  Clifton,  Solomonville, 
Springerville,  Metcalf,  Chloride,  Tucson,  Douglas,  Safford,  and 
Florence;  also  missions  at  Congress,  Ganado,  and  among  the  Mohave 
Indians:  also  at  Octave  and  Wickenburg  for  the  Papago  Indians; 
number  of  churches  established  during  the  year,  3:  value  of  churches. 
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1^97,300;  value  of  parsonages,  $8,700;  number  of  parochial  schools,  1, 
Indian  Mission  scnool  at  Tucson;  value  of  school  property,  $21,000; 
total  value  of  property,  $126,000. 

Joint  Lutheran  Synod. — Number  of  ministers,  2  (Rev.  Paul  Mayer- 
hoff,  Foil  Apache;  Rev.  C.  Guenther,  San  Carlos);  number  of  mem- 
bers, 58;  increase  in  membership  during  the  past  year,  30;  number  of 
Sunday  schools,  3  (2  at  San  Carlos  and  1  at  Fort  Apache);  attendance, 
210  (130  at  San  Carlos  and  80  at  Foii;  Apache);  numoer  of  scholars,  22; 
value  of  churches,  $2,500;  value  of  parsonages,  $1,500;  value  of  other 
property,  $400;  total  value  of  propertv,  $4,400.  The  labor  of  this 
organization  is  amon^  the  Apac^he  Indians.  The  mission  was  estab- 
lished at  San  Carlos  m  October,  1893,  and  at  Fort  Apache  in  1895. 
The  mission  is  directed  and  sustained  by  the  German  Lutherans  of  the 
Joint  Lutheran  Svnod  of  Wisconsin,  Minnesota,  Michigan,  and  other 
States. 

The  I\*otestant  Episcopal  Church. — Number  of  ministers,  10;  num- 
ber of  members  of  congregations,  1,680;  baptized  members,  1,369; 
communicant  membei*s,  766;  number  of  Sunday  s<*hools,  9;  attendance, 
514;  number  of  churches,  5,  loi*ated  at  Phoenix,  Prescott,  Tombstone, 
Tucson,  and  Winslow.  (About  to  build  churches  at  Bisbee,  Douglas, 
Nogales,  and  Globe.) 

Salratioji  Army. — Number  of  ministers,  8:  number  of  members, 
150;  increase  in  membership  during  the  past  year,  30;  number  of 
Sunday  schools,  4:  attendance,  about  125;  number  of  churches,  4, 
located  at  Globe,  Phoenix,  Prescott,  and  Tucson;  number  of  outposts, 
5,  located  at  Bisbee,  Douglas,  Glendale,  Morenci,  and  Tempe;  number 
of  meetings  conducted,  2,080;  number  of  people  attending,  23,921; 
value  of  propert}^  $500. 

Note. — Services  are  conducted  upon  the  streets  and  in  the  halls  of 
the  army  every  evening,  and  much  good  is  accomplished  amon^  fallen 
women  and  men.  Sunday  schools  are  conducted,  and  are  in  a  flourish- 
ing condition.  Women  of  sin  reformed  by  the  influence  of  the  army 
do  not  occupy  official  positions  in  the  army. 

Seventh-Day  Adventut. — Number  of  ministers,  6;  number  of  mem- 
bers, 165;  increase  in  membership  during  the  past  year,  26;  number 
of  Sunday  schools,  7;  attendance,  150;  number  of  churches,  5,  located  at 
Phoenix,  Flagstaff,  Tucson,  Nogales,  and  Sanchez;  number  of  churches 
established  during  the  year,  1;  value  of  churches,  $3,600;  value  of 
school  property,  foOO;  total  value  of  property,  $4,100. 

Christ iari  {or  Disciples  of  Christ)  Church. — Number  of  ministers,  2; 
number  of  members,  300;  increase  in  membership  during  the  past 
year,  75;  number  of  Sunday  schools,  4;  attendance,  200;  number  of 
churches,  5;  where  located:  Phoenix,  Tempe,  Buckeye,  Cartwright, 
District,  and  Bisbee;  number  of  churches  established  during  the  past 
year,  1;  value  of  churches  and  lots,  $8,000. 

Fifth  Avenue  Christian  Church. — Number  of  ministei-s,  1;  number 
of  members,  200;  increase  in  membership  during  the  past  year,  40; 
number  of  Sunday  schools,  1;  attendance,  75;  number  of  churches,  2; 
located  at  Phoenix  and  Bisbee;  value  of  churches,  $6,000. 

Free  Methodist  Church. — Number  of  ministers,  3;  number  of  mem- 
bers, 52;  increase  in  membership  during  the  past  year,  2;  number  of 
Sunday  schools,  2;  attendance,  65;  number  of  churches,  2;  located  at 
Phoenix  and  Liberty;  value  of  churches,  $4,300;  value  of  parsonages, 
$t)50;  total  value  of  property,  $4,950.     (While  the  apparent  gain  is 
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small  in  membership,  the  real  gain  is  greater,  as  many  have  removed 
who  still  hold  membership  in  the  church;  so  all  who  have  united  can 
be  counted  as  gain,  which  is  greater  than  is  apparent  in  the  figures.) 

FRATERNAL   SOCIETIES. 

Throughout  Arizona  fraternal  societies  are  very  strong  in  member- 
ship. Almost  every  city,  town,  or  settlement  has  organized  societies 
which  hold  honored  places  in  their  respective  communities  and  exert 

treat  influence  in  promoting  a  condition  of  brotherhood  and  good  will. 
Ivery  organization  of  fraternal  orders  is  represented  in  the  Territory, 
and  during  the  past  year  the  growth  has  been  very  great  in  the  mem- 
bership of  these  societies. 

THE   LIVE-STOCK   INDUSTRY. 

Submitted  herewith  is  the  report  of  the  live-stock  sanitary  board. 

As  in  the  past,  this  industry  stands  second  in  magnitude  among  the  great  resources 
of  the  Territory  of  Arizona. 

The  laws  governing  and  regulating  the  raising  and  handling  of  live  stock,  a  review 
of  which  is  hereinafter  given,  is  administered  by  a  board  of  three  commissioners 
known  as  the  live  stock  sanitary  board.  An  office  is  maintained  where  all  records 
are  kept,  and  a  veterinarian  is  provided  for  by  law,  whose  duty  it  is  to  act  at  all 
times  under  the  instructions  of  the  board,  to  prevent  the  ingress  of  live  stock  affected 
with  any  contagious  or  infectious  disease,  and  to  stamp  out  any  such  disease  as  may 
at  any  time  be  found  within  the  confines  of  the  Territory. 

The  following  brief  synopses  of  the  laws  enacted  since  the  last  report  was  rendered, 
and  the  results  that  have  been  accomplished,  will  convey  a  general  idea  of  existing 
conditions  of  the  live  stock  of  the  Territory. 

THE  STOCK    LAW. 

Act  27  of  the  twenty-second  legislative  assembly  of  Arizona,  amending  title  42, 
live  stock,  R.  S.  A.,  1901,  as  enacted,  embodies  the  official  recommendations  of  the 
board,  made  to  the  legislature,  as  required  by  the  statute.  Its  passa^  has  marked 
a  new  era  of  prosperity  and  protection  to  those  engaged  in  stock  raising,  and  will 
undoubtedly  reduce  the  cow  thief  and  rustler  to  a  mere  matter  of  tradition. 

The  law  of  1897,  with  the  amendments  adopted  prior  to  1903,  was  without  doubt 
an  excellent  measure,  and  accomplished  much  good;  but,  owing  to  lack  of  revenue 
with  which  to  enforce  its  provisions,  the  board  was  seriously  handicapped  in  extend- 
ing the  protection  contemplated  by  the  law. 

The  essential  changes  made  by  the  last-named  enactment  are:  The  provision  for 
the  seizure  and  sequestration  of  live  stock  the  ownership  of  which  is  questioned,  by 
cattle  inspectors  or  other  civil  officers. 

This  enables  the  enforcement  of  the  branding  law,  as  live  stock  in  brands  that  are 
not  used  in  conformity  with  the  law  are  subject  to  seizure,  and  the  burden  of  proof 
of  ownership  is  placed  on  the  claimant.  Also,  where  reasonable  grounds  exist  to 
f|uestion  the  ownership  of  too  many  young  stock  for  the  number  of  stock  cattle  owned, 
a  rcmed V  is  provided,  as  the  claimants  may  be  required  to  show  how  and  where  they 
obtained  them. 

UpKDn  the  seizure  of  any  live  stock  under  this  provision  the  officer  making  the 
seizure  is  required  to  make  a  report  of  it  to  a  judge  of  the  district  court  or  justice  of 
he  xjeace,  according  as  the  value  of  the  stock  seized  comes  within  the  jurisdiction  of 
either  of  said  courts,  and  the  judge  or  justice  is  required  to  issue  a  citation  "  to  whom 
t  inav  concern,"  setting  forth  the  seizure,  and  commanding  them  to  appear  at  a  cer- 
ain  date  and  show  cause  why  such  live  stock  should  not  be  forfeited  to  the  Territory 
ind  »old. 

Xhe  law  r^^lating  butchering  is  now  such  that  no  person  can  lawfully  expose  for 
ale  in  the  Territory  of  Arizona  the  meat  of  any  domestic  animal  unless  he  holds  a 
""enritorial  butcher's  license.  This  brings  all  slaughtering  places  under  the  super- 
'i^on  of  the  inspectors  of  the  board,  and  also  subjects  imported  meats  to  such  inspec- 
ior&y  except  in  the  case  of  meat  products  that  have  passed  the  United  States  Govern- 
neiit  inspection. 
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The  beneficial  effect  of  this  provision  can  not  be  overestimated,  insuring  the  public 
as  it  does,  from  diseased  and  unwholesome  meats,  and  effectually  checking  the  iUicit 
traffic  in  **  jerky '*  (dried  meat),  that  has  cost  the  range  cattlemen  of  Arizona  hun- 
dreds of  thousands  of  dollars  in  past  years. 

The  cost  of  procuring  a  license  to  butcher  varies  from  $30  to  $150  per  annum,  based 
on  the  population  of  the  town  within  the  4-niile  limit  of  which  such  business  is 
conducted. 

All  fees  received  for  such  licenses  are  turned  into  a  special  fund,  in  the  hands  of 
the  Territorial  treasurer,  known  as  the  **  License  and  inspection  fund."  This  fund 
is  subject  only  to  warrants  drawn  on  demand  of  the  chairman  of  the  board,  counter- 
signed by  its  secretary,  for  the  payment  of  inspectors,  attorney's  fees,  and  such  other 
expense  as  may  be  incurred  in  enforcing  the  law  or  regulations  of  the  board. 

Probably  the  most  important  feature  of  the  new  law  is  the  imposition  of  a  "  brand 
tax"  of  $2.50  per  annum  on  all  range  brands  and  marks  that  are  used  in  the 
Territory. 

The  prime  object  of  this  measure  is  revenue,  but,  in  addition  to  this,  it  remedies 
a  serious  defect  in  past  legislation,  in  that  it  confines  persons  owning  a  namber  of 
recordeil  brands  to  the  use  of  certain  specific  irons  and  enables  the  board  and  its 
inspectors  to  determine  just  what  irons  are  lawfully  in  use. 

It  at  once  curtails  the  profits  of  the  rustler,  who  could  in  years  past  start  a  herd 
with  no  capital  but  a  horse,  rope,  and  running  iron,  as  wherever  freshly  branded 
stock  may  be  encountered  in  brands  upon  which  the  tax  has  not  been  paid  it 
becomes  the  dutv  of  inspectors  to  seize  the  same  and  report  the  seizure  to  a  court  of 
competent  jurisaiction,  as  already  allude<l  to.  The  fact  that  ample  opportunity  is 
given  to  claimants  to  prove  their  property  and  that  all  such  seizures  are  dealt  with 
by  the  courts  precludes  the  possibility  of  mjustice  to  any  honest  person. 

The  moneys  received  for  brand  taxes  are  deposited  by  the  bo^  with  the  Terri- 
torial treasurer  in  the  license  and  inspection  fund. 

OPRRATION   OP  THE   NBW   LAW. 

The  last  reorganization  of  the  live-stock  sanitary  board  occurred  in  October,  1902. 
The  conditions  then  obtaining  in  regard  to  the  inspection  service  were  unsatis^tory 
from  the  fact  that  some  of  the  great  range  sections  in  the  southern  and  eai»tem  parts 
of  the  Territory  were  abstjlutely  without  inspection  service.  This  condition  was  due 
to  the  fact  that  under  the  then  existing  law  no  funds  were  available  for  the  compen- 
sation of  inspectors,  outside  the  per  capita  fee  charged  for  inspecting  herds  at  points 
of  shipment  and  for  the  inspection  of  the  hides  of  cattle  slaughtered. 

On  October  16  a  meeting  of  the  board  was  called  and  the  much-needed  changes  in 
the  law  were  discussed.  The  board  instructed  its  secretary  to  draw  up,  in  the  form 
of  a  bill,  the  changes  that  seemed  so  necessary,  with  a  view  of  offering  it  to  the  legis- 
lature for  enactment,  as  reauired  by  the  statute.  Subsequently  this  bill  was  pa^ed 
by  the  legislature,  practically  without  amendment  and  almost  unanimously,  as  the 
responsible  cattle  men  throughout  the  Territory  were  a  unit  in  favor  of  its'^sential 
features  and  so  advised  their  representatives  in  both  houses  of  the  legislative  body. 

The  policy  of  the  present  board  from  the  beginning  has  been  to  refer,  as  far  as  may 
be,  all  questions  of  great  moment  to  as  many  of  the  stockmen  as  possible,  by  letter, 
thereby  getting  the  benefit  of  the  experience  and  suggestions  of  those  having  prac- 
tical knowledge  of  the  existing  local  needs.  It  is  the  sense  of  the  board  that  it  is, 
and  should  \)e  generally  considered,  a  Territorial  live-stock  protective  a.<ff!ociation,  of 
which  every  person  owning  a  recorded  brand  is  a  member  and  enjoys  the  benefits 
and  protection  it  extends. 

Upon  the  enactment  of  the  law  a  meeting  was  held  for  the  purpose  of  condensing 
the  inspet^tion  service  from  its  previous  unwieldy  dimensions  of  about  125  districts, 
most  of  which  were  largely  nominal  and  only  partially  operative,  to  34  districts,  in  the 
hands  of  as  many  inspectors,  who  should  be  made  responsible  for  as  much  territory' 
as  po»?ible,  and  be  aided  by  a  system  of  deputies,  whose  responsibilities  should  be  to 
these  principals,  themselves  in  turn  accountable  to  the  board. 

It  was  determined  to  compensate  such  inspectors  as  liberally  as  the  revenues  accru- 
ing would  admit,  and  wherever  possible  secure  the  best  men  and  reouire  them  to 
devote  their  entire  time  to  the  work.  Range  detectives  have  been  employed  at  sala- 
ries varving  from  $35  to  $100  a  month  in  sections  from  which  no  revenues  accrued 
under  the  old  law. 

The  wisdom  and  efficiency  of  these  changes  are  clearly  demonstrated  in  the  review 
of  the  work,  accomplished  In  little  over  three  monthsj  which  is  embodied  in  this 
report. 
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As  nearly  all  of  the  violations  of  the  stock  laws  are  of  a  penal  nature,  it  naturally 
follows  that  those  engaged  in  a  systematic  violation  of  such  laws  have  been  closely 
allied  with  the  most  dangerous  criminal  element  of  the  Territorv,  and  in  the  sup- 
pression of  the  various  bands  of  rustlers,  who  have  been  put  out  of  business  since  the 
present  law  became  operative,  the  board  has  been  extended  the  most  valuable  and 
efficient  assistance  by  the  Arizona  Rangers. 

This  organization,  composed  as  it  is  of  men  absolutelv  fearless  in  the  discharge  of 
their  duties  and  directed  by  officers  whose  integrity  and  discretion  are  beyond  ques- 
tion, has  been  a  great  fat;tor  in  starting  the  exodus  of  the  rustlers  from  our  ranges, 
as  well  as  other  classes  of  the  criminal  element  from  the  Territory.  And  it  is  safe  to 
pr^ict  that  in  the  not  far  distant  future  holdings  of  range  live  stock  will  actually  have 
as  secure  a  collateral  value  as  though  confined  within  the  limits  of  fenced  inclosures. 

The  stock  interests  of  the  Territory  have  been  favored  dunng  the  last  year  to  an 
extent  never  before  realized,  both  from  the  standpoint  of  natural  and  hirnian  agen- 
cies. Never  in  the  history  of  the  Territory  has  nature  so  bountifully  supplied  us 
with  rain  and  the  fine  range  feed  consequent  thereto,  nor  has  there  ever  been  more 
wise  and  conservative  legislation  enacted*  to  foster  that  which  nature  has  provided. 

The  amendatory  act,  which  has  made  possible  this  new  condition  of  things,  was 
approved  March  17, 1903,  and  on  May  18  the  first  case  of  seizure  of  26  head  of  cattle, 
the  ownership  of  which  was  questioned,  was  tried  at  Willcox,  Cochise  County.  An 
attorney  was  employed  by  the  board,  and  the  result  was  a  victory  for  the  Territory. 
The  trial  developed  the  fact  that  the  parties  from  whom  theye  calves  were  seized  had 
but  1  cow  for  every  6  calves  in  their  possession,  certainly  a  greater  disparity  than 
was  reasonable,  even  in  Arizona.  Since  that  time,  19  cases  of  a  similar  nature  have 
been  tried,  and  in  every  instance  the  Territory  has  been  sustained  and  the  thief 
deprived  of  his  profits. 

This  procedure,  being  civil,  is  merely  to  determine  the  ownership  of  the  stock 
involvea,  and  in  no  wise  interferes  with  the  criminal  prosecution  of  claimants  where 
unlawful  possession  is  proved.  That  the  law  is  wise,  and  its  enforcement  a  step  for- 
ward in  the  line  of  better  moral  conditions,  is  best  evidenced  by  the  following  extract 
from  the  official  report  of  the  grand  jury  of  Cochise  County:  "The  grand  jury  rec- 
ommends that  the  district  attorney  and  sheriff  of  this  county  extend  to  the  live-stock 
sanitary  board  all  assistance  within  their  power  in  the  enforcement  of  the  laws  of  the 
Territory,  to  the  end  that  the  illegal  branding  and  killing  of  cattle  in  this  county  be 
stopped  and  put  an  end  to;  and  we  request  the  district  attorney  to  personally  or  by 
deputy  prosecute  all  cases  of  a  criminal  nature  arising  within  this  county,  whether 
the  same  be  misdemeanors  or  felonies." 

As  in  the  past,  all  live  stock  about  to  be  driven  or  shipped  off  their  usual  ran^e 
must  be  inspected  for  brands  and  marks  at  the  point  of  starting.  This  inspection  is 
to  prevent  tne  unlawful  handling  of  live  stock.  A  record  of  all  such  inspections  is 
permanentljr  kept  in  the  office  of  the  board,  and  is  at  all  times  open  to  tne  public. 

A  similar  inspection  is  required  of  all  live  stock  to  be  slaughtered,  for  health  and 
for  brands  and  marks,  and  after  slaughter  the  hides  of  all  cattle  slaughtered  are 
inspected,  and  a  tag  is  affixed  to  the  hide  which  is  a  certificate  that  it  has  been 
inspected. 

The  law  prohibits  any  person  or  common  carrier  from  moving  or  handling  any 
untagged  hide;  so  it  will  readily  be  seen  that  a  cx)mplete  record  of  every  individual 
animal  disposed  of  in  the  Territory  is  available  in  the  office  of  the  board. 

RANGE  CONDITIONS. 

The  tendency  to  the  improvement  of  the  grade  and  quality  of  range  stock  has 
been  marked  during  the  past  year.  The  Hereford  breed  of  cattle  ranks  in  popular 
favor  on  account  of  their  long-recognized  merits  as  foragers  on  the  range  and  the  hig:h 
esteem  they  enjoy  at  the  great  live-stock  market  centers  of  the  country.  The  climatic 
conditions  have  been  most  propitious,  and,  with  ample  feed  and  water,  the  outlook 
for  the  range  cattlemen  is,  indeed,  favorable.  The  ranges  which,  owing  to  the 
heavy  draft  that  has  been  made  on  them  during  the  last  few  years,  threatened  to 
become  depleted,  are  now  fast  being  filled  up  with  a  better  grade  of  cattle  than  ever 
before. 

The  valleys  are  in  a  relatively  prosperous  condition,  and  heavier  crops  of  alfalfa 
have  been  harvested  during  the  past  year  than  ever  before.  Cattle  feeding,  which 
has  long  been  found  the  most  profitable  disposition  of  the  alfalfa  crops,  is  being 
carried  on  on  a  greater  scale,  thousands  of  head  of  cattle  having  been  imported  as 
feeders,  in  addition  to  the  native  range  stock  that  is  being  fed.  And  in  no  section 
of  the  United  States  can  beef  be  jjroduced  at  so  small  a  cost  as  here,  owing  to  the 
prolific  yield  of  the  native  and  cultivated  grasses  and  alfalfa,  of  which  from  four  to 
five  crops  a  year  are  raised. 
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Considerable  attention  ie  being  directed  to  horse  raising,  an  industry  that  was  not 
extensively  engaged  in  until  the  brisk  demands  creat^  recently  for  animals  for 
military  and  transportation  purposes  stimulated  the  markets,  ^here  have  been 
heavy  shipments  of  range  horses,  made  during  the  p>a8t  year,  and  stockmen  through- 
out the  Territory  have  shown  a  disposition  to  get  rid  of  the  scrub  range  horse  at 
any  price. 

During  the  year  there  have  been  slaughtered  within  the  Territory  for  home  eon- 
sumption  41,803  head  of  cattle;  and  during  the  same  period  there  have  been  exported 
from  the  Territory  78,846  head  of  trattle,  2,880  horses,  and  2,426  hogs,  while  the 
internal  shipments  of  cattle  amounted  to  39,175  head. 

The  operations  of  the  ins|>ection  service  and  sanitary  work  of  the  veterinarian  are 
directed  by  the  board  from  its  oflSce  at  the  capitol  at  rhoenix.  A  secretary  and  one 
assistant  are  employed  to  perform  the  office  work  and  care  for  the  records  of  the 
inspection  service,  and  the  office  is  at  all  times  open  to  those  interested  or  desiring 
information. 

The  volume  of  work  consequent  on  the  operation  of  the  new  law  has  largely  increased 
and  necessitated  the  addition  of  more  room  and  better  filing  facilities,  which  have 
been  procured.  As  far  as  possible  the  card-index  system  of  filing  haa  been  inauira- 
rated  and  up-to-date  methods  adopted,  with  a  view  of  re<lucing  the  work  to  a  point 
where  it  could  be  handled  with  a  minimum  amount  of  labor. 

As  the  brand-tax  law  does  not  be<*ome  actively  operative  until  July  1,  1903,  but 
little  can  be  said  in  regard  to  it;  but  it  is  safe  to*  predict  that  at  least  1,800  brands 
will  be  taxed,  which  will  insure  revenue  sufficient  to  place  the  inspection  8er\ice  on 
a  footing  of  efficiency  far  exceeding  any  that  has  been  maintained  m  the  past 

The  cost  of  maintaining  the  inspection  service  for  the  year  just  ended  was  $6,147.88, 
but  Ln  future  will  be  far  in  excess  of  this  amount,  as  it  will  be  strengthened  to  the 
point  of  limit  that  the  revenues  will  admit.  The  balance  in  the  license  and  inspec- 
tion fund  June  30,  1903,  over  and  above  the  unpaid  demands  to  that  date,  is  13,940.02. 

SANFTARV   CONDITIONS. 

The  following  extracts  from  a  report  of  the  Territorial  veterinarian  to  the  board 
will  convey  an  a<lequate  idea  of  the  general  health  conditions  of  the  live  stock  of  the 
Territory : ' 

**The  eouable,  dry  climatic  conditions  generally  prevalent  in  Arizona  are  favorable 
to  the  health  of  all  classes  of  live  stock.  Malarial  diseases  are  practically  unknown 
in  the  Territory  except  where  infection  has  been  introduced  with  importations  of  stock, 
and  the  dry  conditions  assist  largely  in  their  eradication.  The  intense  heat  of  the 
semitropical  sun  acts  as  a  disinfectant,  and  is  detrimental  to  insect  life  which  is  the 
cause  or  the  carrier  of  many  forms  of  conta^ous  diseases. 

"Though  the  Territory  has  climatic  conditions  favoring  freedom  from  disease  her 
geographical  location  is  not  as  favorable.  Southern  California,  on  the  west,  is  under 
Fe<leral  quarantine  because  of  the  presence  of  splenetic  or  Texas  fever,  and  the 
Republic  of  Mexico,  on  the  south,  has  few  sanitary  laws  for  the  control  of  contagions 
diseai^es  among  stock.  Also  large  shipments  of  cattle  from  points  both  north  and 
south  of  the  quarantine  line  in  Texas  pass  through  Arizona  to  California,  and  must 
be  carefully  watched  to  prevent  the  spread  of  infection. 

** Because  of  these  conditions  it  is  one  of  the  important  features  of  the  work  of  the 
sanitarv  board  to  guard  closely  the  admission  into  the  Territory  of  all  shipments 
or  entries  of  live  stock,  whether  destined  for  points  in  the  Territory  or  beyond, 
if  unloaded  en  route.  For  ten  years  past  all  shipmants  of  live  stock  entering  the 
Territorv  have  l^een  admitted  only  on  permission  of  the  sanitary  board.  Shipments 
destine<l  to  points  within  the  Territory  are  required  to  be  accompanied  by  certifi- 
cates of  health  signed  by  a  Government  or  State  veterinarian,  or  pass  the  appro\^ 
of  the  Territorial  veterinarian.  Shipments  en  route  through  the  Territory  can  be 
unloaded  in  corrals  only  upon  approval  of  the  board. 

'*  Under  the  brand  inspection  laws  of  the  Territory,  which  are  also  under  the  direc- 
tion of  the  sanitary  board,  all  live  stock  shipped  or  driven  from  the  Territory  are 
inspecteil  for  ownership  and  brands  recorded.  These  inspectors  are  instructed  to 
stop  the  shipment  of  any  stock  that  they  consider  diseased  or  exposed  to  infection. 
All  such  shipments  are  inspected  by  the  Territorial  veterinarian  and  quarantined,  if 
found  infecttnl.  By  these  methods  a  complete  record  is  kept  in  the  office  of  the 
sanitary  lK)ard  of  all  stock  shipped  into  or  from  the  Territory,  and  the  chance  for  the 
spread  of  infection  is  re<luce<l  to  a  minimum.  These  precautions  have  increased 
the  confidence  of  other  States  in  the  sanitary  work  of  the  Territory,  and  as  a  result 
no  class  of  live  stock  has  ever  been  quarantined  against^ 
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**Blacklejr  has  usually  caused  severe  losses  among  young  cattle,  especially  in  the 
irrigated  valleys.  By  forcing  the  burning  of  the  carcasses  of  all  animals  dying  from 
blackleg,  and  the  systematic  vaccinating  of  all  susceptible  animals,  the  losses  have 
b^n  very  materially  reduced.  Most  of  the  vaccine  used  has  been  obtained  from  the 
United  States  Bureau  of  Animal  Industry,  and  the  losses  have  been  reduced  from 
20  per  cent  to  less  than  1  per  cent. 

**The  history  of  sanitary  work  in  Arizona  is  proof  of  the  wisdom  of  the  early  pas- 
sage of  sanitary  laws,  giving  the  governor  authority  to  app)oint  a  sanitary  board, 
composed  of  stockmen,  and  a  Territorial  veterinarian  with  liberal  powers.  Under 
the  law  the  sanitary  board  has  authority  to  make  quarantine  regulations  governing 
the  admission  of  stock  into  the  Territory  and  the  control  of  outbreaks  of  conta^ous 
diseases,  and  can  authorize  the  veterinarian  to  destroy  any  animals  affected  with  a 
contagious  disease,  when  it  is  considered  necessary  to  eradicate  the  infection.  No 
compensation  is  allowed  owners  for  animals  destroyed  unless  by  subsequent  special 
legislation. 

"Even  though  sanitary  laws  have  been  enforced  in  the  Territory  for  many  years, 
glanders,  Texas  fever,  scabies,  and  tuberculosis  were  introduced  into  some  of  the 
central  valleys  by  early  immigrants,  and  have  only  been  controlled  with  difficulty. 
However,  not  a  single  tuberculous  cow  has  been  found  during  the  past  two  years  and 
no  herds  are  under  suspicion.  In  the  early  nineties  as  many  as  50  glandered  horses 
were  destroyed  in  the  Territory  in  a  single  year,  while  but  10  have  been  detected 
during  the  past  four  years,  and  all  of  these  obtained  the  infection  from  glandered 
horses  recently  brought  into  the  territory  overland.  No  glandered  horses  have  been 
found  during  the  past  year,  and  it  is  thought  that  the  disease  is  again  eradicated. 

**The  rules  of  the  board  have  required  that  all  importations  of  swine,  except  those 
for  immediate  slaughter,  be  held  in  quarantine  on  arrival  until  there  is  no  possible 
danger  of  their  spreading  infection,  and  as  a  result  hog  cholera  has  never  been  known 
in  the  Territory.  Swine  plague  has  caused  some  losses,  but  is  usually  promptly 
checked.'* 

A  comparison  of  the  statistics  as  to  shipments  of  live  stock  during  the  last  year 
will  show  a  large  decrease,  which  is  attributable  to  the  renewed  confidence  of  many 
of  the  largest  range  owners  in  the  propitious  range  conditions  and  additional  protec- 
tion extended  by  the  present  laws. 

REPORT  ON   SHEEP  INDUSTRY  OF  ARIZONA   FOR  THE   YEAR   1903. 

[By  Mr.  E.  S.  Gosney,  of  Flagstaff.] 

Much  of  the  best  summer  range  for  sheep  in  Arizona  is  on  the  higher 
plateau  lands  of  the  northern  districts,  most  of  which  have  in  recent  years 
oeen  included  in  Government  forest  reserves,  and  during  the  series  of 
dry  years  the  restrictions  as  to  numbers  grazed  and  regulations  made 
b3^'^  the  Department  of  the  Interior  have  greatly  reduced  the  number 
of  sheep  in  the  Territory  and  scattered  them  over  a  wider  area,  and, 
in  some  cases,  less  favored  districts.     Heavy  snows  and  rains  in  all 

Si*ts  of  the  Territory  during  the  present  season  have  produced  abun- 
nt  feed,  particularly  upon  the  more  arid  plateaus  ana  valleys,  where 
vegetation,  rich  in  nutriment  and  particularly  adapted  to  sheep  graz- 
ing, in  the  late  winter  and  spring  of  this  season,  was  abundant.  This 
feed  lasts  only  two  to  three  months,  hence  can  only  be  harvested  by 
animals  under  herd,  and  is  not  available,  except  in  limited  localities, 
for  range  cattle  and  horses.  To  this  abundant  early  feed  in  the  Salt 
River  and  other  valleys  is  due  the  phenomenally  good  lambing  of  this 
season,  which  is  conservatively  estimated  at  90  per  cent  of  lambs  saved 
for  ewes  in  lambing  bands;  and  the  same  conditions  have  produced 
the  very  fat  mutton  and  lambs  which  have  brought  the  highest  prices 
of  the  season  on  the  markets,  both  East  and  West,  and  will  result  in 
a  close  sale  of  both  lambs  and  dry  sheep  before  the  summer  is  ended. 
The  grade  of  sheep  in  Arizona  is  a  very  fine  Merino,  producing 
about  7  pounds  of  wool  per  head,  that  compares  favorably  with  the 
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best  Territory  wools  of  the  West.     A  conservative  estimate  of  the 
lamb,  sheep,  and  wool  crop  of  the  season  may  be  given  as  follows: 

Sheep  1  year  old  and  over 500,000 

Lambe  (90  per  cent  of  ewes) 270,000 

Total 770.000 

Mutton,  including  lambe  sold  and  shipped  prior  to  August  1,  1903 250, 000 

Total  on  hand  August  1, 1903 520,000 

Wool  clip,  1903 pounds..     3,500,000 

Average  price  of  wool  for  1903, 13  cents;  value $455, 000 

Average  price  of  lambs,  $2.50  per  head,  value  of  lamb  crop ^75, 000 

Total  value  sheep  product  of  the  Territory,  1903 $1, 130, 000 

The  number  of  sheep  will  be  much  reduced  by  the  sale  of  mutton 
before  the  winter  is  over,  and  coarser  wooled  dry  sheep  must  be 
brought  in  to  supply  the  local  and  southern  California  markets  with 
mutton  for  another  season.  Upon  the  whole  the  sheep  businej!?s  of  the 
Territory  is  in  a  very  prosperous  condition,  and  with  a  continuation 
of  favomble  seasons  the  business  can  be  safely  increased. 

This  has  unquestionably  been  the  banner  year  in  the  historj^  of  the 
sheep  business  in  Arizona.  The  above  statement  does  not  include  the 
sheep  owned  by  the  Navajo  Indians  in  this  Territor3%  which  are  a  very 
coarse  wooled  sheep,  and  are  estimated  to  number  from  100,000  to 
200,000  head,  and  to  shear  1^  to  2  pounds  per  head.  Their  Iamb  crop 
this  season  is  estimated  at  about  25  per  cent.  They  also  own  perhaps 
one-third  as  manv  goats.  Both  sheep  and  goats  are  managed  in  a  very 
primitive  way.  ^heir  sheep  range  is  reported  to  be  in  the  best  condi- 
tion this  season  that  it  has  been  in  for  five  or  six  years.  I  did  not 
include  these  facts  with  the  statement  because  I  supposed  they  would 
belong  to  the  Department  of  Indian  Affairs  rather  than  the  governors 
report. 

OSTRICH   INDUSTRY. 

In  the  Salt  River  Valley  the  raising  of  the  ostrich  is  carried  on 
successfully  and  the  industry  is  fast  li^coming  one  of  great  commer- 
cial importance.  In  1893  Mr.  Josiah  Harbert,  of  Phoenix,  imported 
16  birds  from  South  Africa,  which  he  placed  on  a  farm  a  few  miles 
from  the  city  of  Phoenix.  A  number  of  the  birds  died  after  the  long 
voyage  and  the  change  of  food  and  climate  and  very  little  progress 
was  made  during  the  first  few  years.  However, when  the  birds  became 
acclimated  and  their  care  was  more  thoroughly  understood,  they  began 
to  thrive.     The  hatching  was  done  by  means  of  a  large  incubator  and 

S roved  very  successful.  It  was  founS  that  the  birds  raised  in  the  Salt 
iver  Valley  were  several  inches  taller  than  the  native  bird  and  the 
feather  of  finer  qualitv.  Full  grown,  the  ostrich  stands  8  feet  and 
weighs  200  pounds.  Tlie  male  has  black  plumage  and  the  female  drab, 
the  male  producing  rich,  glossv  feathers  far  superior  in  quality  to 
those  of  tne  female.  The  feathers  are  plucked  every  eight  months 
and  are  sold  as  high  as  $125  a  pound  in  Extern  markets.  As  much  as 
a  pound  of  feathers  is  taken  from  one  bird  at  a  single  clipping. 

The  principal  food  of  the  ostrich  in  the  Salt  River  Valley  is  alfalfa, 
and  they  are  allowed  to  run  in  large  pastures,  where  they  feed  content- 
edly and  fatten  easily.  There  are  two  farms  in  the  Salt  River  Valley 
at  the  present  time,  and  the  total  number  of  ostriches  here  is  over 
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1,000.  The  farms  are  located  near  Phoenix,  and  a  snriall  display  farm 
is  maintained  close  to  the  city  for  the  benefit  of  visitors  and  for  the 
sale  of  plumage  to  the  local  trade.  The  industry  is  advancing  and 
the  climate  of  the  valley  seems  to  be  particularly  adapted  t<)  the  suc- 
cessful raising  of  these  birds.  Of  the  four  farms  in  the  United  States 
the  two  in  the  Salt  River  Valley  are  the  most  important,  and  the  indus- 
try seems  to  be  a  profitable  one. 

RAILWAYS. 

The  construction  of  railways  during  the  year  has  been  active,  and 
much  improvement  in  the  operating  lines  has  been  prosecuted.  The 
building  of  the  Phoenix  ana  Eastern  road  from  Phoenix  to  Benson  is 
under  way,  and  track  was  laid  as  far  as  Mesa  before  the  end  of  the 
fiscal  year.  Grading  is  being  pushed  further  on  toward  Florence,  and 
the  company  operating  the  road  has  established  a  regular  passenger 
and  freight  service  to  Mesa.  A  line  of  road  from  Cochise,  on  the 
Southern  Pacific  line,  to  Pearce,  a  mining  camp  in  Cochise  County, 
has  been  constructed,  and  the  company  has  in  view  the  extension  of 
this  road  south,  to  connect  with  the  lines  of  road  entering  Mexico. 
The  road  as  constructed  from  Cochise  to  Pearce  is  18  miles  in  length. 

The  branch  line  of  the  El  Paso  and  Southwestern  was  completed  to 
Tombstone  from  Fairbank  during  the  first  part  of  the  year  and  a  regular 
passenger  and  freight  service  established.  Extensive  railway  building 
IS  contemplated,  among  the  projects  being  a  line  from  Tucson  south. 
No  doubt  during  the  coming  year  a  great  many  miles  of  road  will  be 
built  as  mining  camps  are  coming  into  importance  which  will  demand 
railway  facilities  within  the  near  future. 

It  was  my  endeavor  to  secure  the  tonnage  hauled  by  the  different 
roads  during  the  year  in  order  to  show  the  production  of  the  Ten*itory 
over  what  is  consumed  here;  but  objection  arose  on  the  paii;  of  two  of 
the  operating  lines  to  the  use  of  their  statements  in  detail  lorm,  it  being 
their  desire  to  have  them  used  only  in  presenting  the  total  tonnage 
hauled  by  all  of  the  railroads  of  the  Territory.  This  objection  renders 
the  presentation  of  the  individual  statements  submitted  by  the  various 
other  roads  of  little  value,  since  it  prevents  me  from  carrying  out  the 
full  scope  of  my  plan  to  show  the  shipments  in  detail  of  all  roads  oper- 
ating within  the  Territory  of  Arizona,  thus  giving  prominence  to  each 
commodity  and  showing  its  importance  in  the  development  of  the  Ter- 
ritory's resources.  Owing  to  the  manner  in  which  the  statements  of 
all  of  the  roads  are  prepared  it  is  impossible  to  segregate  the  shipments 
of  the  different  commodities  and  live  stock  and  give  the  total  shipments; 
therefore,  I  am  compelled  to  omit  all  reference  to  railroad  shipments, 
and  this  feature  of  my  report  has  been  eliminated  after  a  great  deal  of 
work  was  performed  in  securing  individual  statements  from  the  differ- 
ent railroads  operating  in  this  Territory. 

The  Atchismi^  Topeha  and  Santa  Fe  Railway, — This  road  runs 
through  the  northern  portion  of  the  Territory  from  east  to  west,  and 
is  fed  from  southern  Arizona  by  the  Santa  Fe,  Prescott  and  Phoenix 
road  which  connects  at  Ash  ^ork.  The  chief  improvements  made 
during  the  year  have  been  in  the  way  of  bridges,  the  wooden  structures 
having  been  replaced  by  permanent  steel  structures.  Heavier  steel 
has  been  laid  and  roadbed  ballasted  throughout  the  length  of  the  road- 
bed in  the  territory.  The  heavy  increase  in  traflSc  having  demanded 
the  use  of  heavier  power  made  necessary  the  general  rebuilding  of  the 
roadbed  in  order  to  place  it  in  shape  to  carry  the  [^^r^j^i^^v^QQQj^^ 
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Grand  Canyon  Railway. — This  road  runs  from  Williams  on  the 
Atchison,  Topeka  and  Santa  Fe  road  to  the  Grand  Canyon.  Since  it 
was  completed  a  few  years  ago  the  road  has  been  in  active  operation, 
and  the  traflBc  has  greatly  increased  during  the  past  year.  The  pas- 
senger traffic  is  very  heavy,  owing  to  the  great  attitiction  the  Grand 
Canyon  holds  out  to  tourists.  The  manager  of  the  road  reports  that 
no  improvements  or  extensions  were  made  during  the  year. 

Maricopa  and  Phoenix  arid  Salt  River  Vall^  ttailway. — Mr.  M.  O. 
Bicknell,  superintendent  of  this  road,  says  that  the  past  six  months 
have  been  spent  in  preparation  for  extensive  improvements  in  the 
road  and  its  equipment.  Right  of  way  has  been  secured  from  Seventh 
street  to  First  avenue  in  Phoenix  for  the  erection  of  a  handsome  pas- 
senger station.  The  station  will  be  located  on  the  corner  of  Jackson 
and  Center  streets.  On  account  of  the  destruction  by  fire  of  the  ware- 
house of  this  company  on  June  4,  plans  are  being  made  for  the  con- 
struction of  a  new  warehouse,  which  will  be  40  by  62  feet  in  dimen- 
sions.    The  old  building  was  28  by  100  feet. 

The  work  of  la3nng  60-pound  steel  in  place  of  the  old  40-pound  iron 
from  Phoenix  to  Tempe  was  under  way  at  the  close  of  the  year  and 
will  probablv  be  continued  until  steel  is  laid  the  entire  length  of  the 
road  from  Phoenix  to  Maricopa. 

The  bridge  crossing  the  Gila  River  has  been  replaced  b}'  a  substan- 
tial stmcture,  and  extensive  repairs  have  been  made  in  the  Salt  River 
bridge. 

Southern  Pacific  Railway  Company, — Mr.  C.  C.  Sroufe,  superin- 
tendent of  the  lucson  division  of  the  Southern  Pacific,  submits  the 
following  statement  of  the  progress  made  by  this  company  during  the 
past  fiscal  year: 

This  company  ha»  completed  120  track-milee  of  80-pound  steel  laid,  replacing 
50-pound  and  60-pound  steel. 

Four  new  passing  tracks  were  completed,  as  follows:  Coledon,  Buchan,  Lirim,  and 
Eloy,  each  2,900  feet  long.     Ahout  3  miles  of  sidings  were  added  to  the  Tucson  yard. 

The  station  huilding  at  Huachuca  was  enlai^zed.  New  telegraph  offices  have  been 
built  at  Picacho,  Rillito,  Sibyl,  and  Railroad  Pass. 

Fuel  oil  reservoirs  have  been  constructed  as  follows:  Yuma,  one  tank,  55,000  bar- 
rels; Gila  Bend,  one  tank,  30,000  barrels;  Tucson,  two  tanks,  55,000  barrels  each; 
Benson,  one  tank,  55,000  barrels;  Bowie,  one  tank,  55,000  barrels;  San  Simon,  one 
tank,  5,000  barrels;  Nogales,  one  tank,  30,000  barrels. 

Twenty  miles  of  track  has  been  ballasted  between  Manzoro  and  Railroad  Pass. 

VV^e  have  put  on  an  additional  through  passenger  train  each  way  and  have  dining- 
car  service  on  all  through  passenger  trains. 

We  have  received  four  Atlantic-t^'pe  passenger  engines,  a  new  stationary  boiler  at 
the  Tucson  shops,  and  a  Diesel  engme  to  replace  the  old  steam  engine  at  the  Tucson 
shops. 

We  have  developed  a  new  water  supply  at  Rillito,  from  which  we  are  pumping 
6,000  gallons  per  hour.  We  have  erectei '65,000-gallon  steel  water  tanks  at  Picacho, 
Rillito,  and  San  Simon. 

Arizona  and  New  Mexico  Railway.  —No  extensions  of  this  road  were 
made  during  the  year.  The  work  done  was  confined  to  putting  the 
tracks  of  the  road  in  better  shape. 

El  Pam  and  Soathwetiteni  Railroad.— Mr.  H.  J.  Simmons,  general 
superintendent,  makes  the  following  statement  in  regard  to  the  prog- 
ress made  by  this  road  during  the  year: 

During  the  year  ending  June  30, 1903,  this  company  built  a  branch  from  Fairbank 
to  Tombstone,  Ariz.,  a  distance  of  9.3  miles;  also  built  a  spur  to  the  Calumet  and 
Arizona  mine,  at  Bisbee,  1.7  miles,  making  a  total  of  11  miles  of  completed  new  road 
during  the  year. 
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We  also  relaid  12.5  miles  of  track  between  Bisbee  and  Douglas  with  75-pound 
steel  rails. 

Section  bouses,  tool  houses,  and  Mexican  quarters  were  built  at  Apache,  Chiri- 
cahua,  Bernardino,  and  College  Peak.  New  depots  were  built  at  Fairbaak  and 
Tombstone.     A  15-8tail  roundhouse  was  built  at  Douglas. 

However,  the  most  important  work  undertaken  was  the  commencement  of  con- 
struction of  a  low-grade  line  from  Forrest  Station  to  Lewis  Springs,  via  Naco,  a  dis- 
tance of  37.7  miles.  This  will  reduce  the  maximum  grade  between  these  points 
from  2i  per  cent  to  1  per  cent.  The  work  will  probably  Ite  finished  by  November  1, 
1903.  Besides  putting  Naco  on  the  main  line  oi  the  El  Paso  and  Southwestern  Rail- 
road, the  new  line  will  be  of  great  convenience  to  the  farmers  of  the  Upper  San  Pedro 
Valley,  and  will  enable  the  mines  in  the  Huachuca  Mountains  to  get  their  ores  to  the 
railroad  over  fairly  good  wagon  roads  and  no  adverse  grades,  which  fact  should 
stimulate  mining  in  that  region. 

Santa  Fe^  Prescott  and  Phoenix  Railway  and  hranches. — Mr.  J.  H. 
Emmert,  assistant  to  the  president  of  this  road,  submits  the  following 
statement  of  the  improvements  made  during  the  year  and  additional 
miles  of  track  constructed: 

During  the  fiscal  year  ended  June  30,  1902,  the  Bradshaw  Mountain  Railroad  Com- 
pany completed  the  construction  of  16  miles  from  Mayer  to  Middleton,  referred  to 
in  last  year's  report,  thereby  accommodating  the  different  mining  properties  located 
in  and  around  "Crazy  Basin"  district.  It  also  did  considerable  grading  for  an  exten- 
sion of  this  line  to  Crown  King,  a  distance  of  11  miles  farther.  Work  on  the  grading 
18  proceeding  as  rapidl  v  as  possible,  and  it  is  expected  that  the  line  will  be  completed 
to  Crown  King  in  the  late  winter  or  early  spring  of  1904.  The  properties  in  the  sec- 
tions tributary  to  this  line  have  been  lymg  dormant  for  a  great  many  vears  for  the 
lack  of  railroad  facilities,  and  it  is  expected  that  on  account  of  the  provfsion  of  these 
facilities  they  will  develop  to  a  marked  degree  and  add  vastly  to  the  wealth  of  the 
Territory. 

During  the  fiscal  year  just  passed  the  Phoenix  and  Eastern  Railroad  Company  has 
completed  its  line  from  Phoenix  to  Mesa,  a  distance  of  14  miles,  has  constructed  suit- 
able depots,  side  tracks,  and  stock  yards  at  both  Tempe  and  Mesa,  has  completed  the 
grading  to  a  point  about  60  miles  from  Phoenix,  has  done  considerable  grading  beyond 
that  point,  \&  securing  the  right  of  way  as  rapidly  as  possible  through  to  Benson,  is 
laying  the  track  from  Mesa  as  fast  as  rails  can  be  secured  for  that  purpose,  and  will 
continue  the  construction  of  the  line  as  rapidl v  as  practicable.  It  is  expected  that 
the  development  of  the  territory  tributary  to  this  line  will  equal  the  most  sanguine 
expectations.  There  is  already  a  very  noticeable  increase  in  the  active  development 
of  the  territory  tributary  to  this  road  in  advance  of  its  construction. 

This  management  has  under  consideration  the  construction  of  other  extensions  and 
branches,  and  with  that  in  view  has  made  several  preliminary  surveys  for  a  line  in 
the  direction  of  the  Colorado  River. 

The  physical  condition  of  the  property  operated  by  the  Santa  Fe,  Pres<*ott  and 
Phoenix  has  been  improved  during  the  year.  The  company  has  purchased  three 
additional  locomotives,  which  will  be  delivered  some  time  this  summer.  It  has  also 
purchased,  in  addition  to  its  former  equipment,  three  passenger  coaches,  three  combi- 
nation baggage  and  passenger  cars,  three  combination  mail,  baggage,  and  passenger 
cars,  three  cabooses,  and  500  box  cars,  to  better  accommodate  its  patrons  and 
increasing  traflic. 

It  has  been  decided  by  the  management  that  it  will  be  economical  to  bum  oil 
instead  of  coal  in  its  locomotives,  as  well  as  to  greatly  reduce  the  risk  by  fire  and  add 
to  the  comfort  of  its  passengers.  To  that  end  it  has  completed  a  storage  tank  at 
Prescott  which  will  hold  850,000  gallons  of  oil,  and  an  emergency  tank  at  Phoenix 
which  will  hold  20,000  gallons,  and  the  Santa  Fe  svstem  will  erect  at  Ashfork,  for 
the  joint  use  of  that  line  and  this,  storage  capacity  for  1,500,000  gallons.  This  com- 
pany*8  engines  are  now  being  converted  into  oil  burners.  It  is  expected  that  the 
first  one  will  be  changed  by  July  1,  and  that  the  others  will  be  changed  gradually  at 
the  rate  of  three  or  four  a  month. 

This  company  has  erected  at  Hillside  a  new  passenger  and  freight  depot,  has  pro- 
vided an  additional  waiting  room  to  the  depot  at  Prescott,  and  has  made  other  mmor 
improvements  in  its  property. 

fty  the  construction  of  the  extensions  and  branches,  making  the  improvements  to 
its  present  lines,  and  by  the  purchase  of  additional  power  and  equipment  above 
referred  to  this  company  has  evidenced  its  faith  in  the  permanency  of  the  growth 
and  prosperity  of  this  Territory. 
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Moreiici  Southern  Railway, — Mr.  C.  E.  Mills,  managing  director 
of  this  road,  states  that  there  have  been  no  extensions  or  improve- 
ments made  in  the  road  operated  by  his  company  during  the  year. 
This  road  runs  from  Guthrie,  on  the  Arizona  and  New  Mexico  road, 
to  Morenci,  and  is  the  means  of  supplying  the  mining  camp  of  Morenci 
with  rapid  transportation  facilities.  The  product  of  the  big  copper 
mines  at  that  pomt  are  also  shipped  out  over  this  line. 

The  Congress  Railway, — From  Congress  Junction,  on  the  Santa  Fe, 
Prescott  and  Phoenix  Railway,  this  road  runs  to  the  Congress  mine,  a 
distance  of  about  3  miles.  Mr.  W.  F.  Staunton,  general  manager  of 
the  road,  states  that  no  improvemets  or  additions  to  the  equipment 
were  made  during  the  year. 

ArizoTia  and  Utah  liallway, — From  McConnico  Junction,  on  the 
Atchison,  Topeka  and  Santa  Fe  Railway,  this  road  runs  to  Chloride, 
in  Mohave  County.  Mr.  N.  W.  Tarr,  superintendent,  reports  that  no 
construction  worK  or  improvements  were  made  during  the  year.  In 
response  to  my  letter  asking  a  statement  of  the  shipments  over  this 
road  during  the  year,  Mr.  Tarr  says  that  they  shipped  over  the  line 
three  cars  of  cattle  weighing  72,000  pounds,  the  destmation  of  which 
was  California. 

Aidzona  and  Coloi^ado  Railroad. — Mr.  Epes  Randolph,  president 
and  general  manager  of  this  road,  submits  the  following  statement  in 
regard  to  the  new  road  which  connects  Pearce  mining  camp  with  the 
Southern  Pacific: 

The  Arizona  and  Colorado  Railroad  Company's  line  extends  from  Cochise  Station, 
on  the  Southern  Pacific,  to  Pearce  Mining  Camp,  both  in  the  county  of  Cochise. 
This  portion  of  the  road  was  partially  completed  and  opened  for  traffic  m  June,  1903, 
the  service  being  two  mixed  trains  each  way  daily,  connecting  with  the  Southern 
Pacific  passenger  trains. 

It  is  the  intention  of  the  company  to  ultimately  extend  this  road  from  Pearce  to 
the  Mexican  border,  striking  the  same  at  or  near  Naco.  It  is  not  unlikely,  also,  that 
it  will  be  extended  north  by  -wv^y  of  Clifton  up  into  the  timber  belt  of  New  Mexico. 
The  road  as  constructed  is  approximately  18  miles  in  length. 

Gila  Valley.,  Globe  and  Xortliem  Railway, — This  road  runs  from 
Bowie,  on  the  Southern  Pacific  road,  to  Globe,  passing  through  the 
fertile  Gila  Valley,  one  of  the  richest  agricultural  sections  in  the  Ter- 
ritory. At  Globe,  the  terminus  of  the  road,  are  located  some  of  the 
largest  copper  mines  in  the  Territory. 

The  roads  now  in  operation  in  the  Territory  are  as  follows: 

I  Gauge.    Miles. 


Feci. 
Southern  Pacific  of  Arizona,  extending  along  the  southern  part  of  the  TerrItor>'  from 

Yuma,  on  the  Colorado  River,  to  the  eastern  boundary  of  Cochise  County,  passing  '  1 

through  the  counties  of  Yuma,  Maricopa,  Pinal,  Pima,  and  Cochise 4.  IJ  ]     383 

Santa  Fe  Pacific,  crossing  north  of  the  center  of  the  Territory,  near  the  thirty-flfth  I 

parallel,  and  passing  through  the  counties  of  Apache,  Navajo,  Coconino,  Yavapai, 

and  Mohave i-84       898 

Santa  Fe.  Prescott  and  Phoenix,  running  from  Ash  Fork,  on  the  line  of  the  Santa  | 

F«  Pacific,  through  the  counties  of  Yavapai  and  Maricopa,  to  Phoenix 4. 8i  ;     197 

Gila  Valley,  Globe,  and  Northern,  running  from  Bowie,  on  the  Southern  Pacific,  in 

Cochise  County,  to  Globe.  Gila  County AM       ^^ 

New  Mexico  and  Arizona,  nmning  from  Benson,  on  the  Southern  Pacific,  in  Cochise  j  ' 

County,  to  Nogale.**.  in  the  same  county,  at  the  Mexican  line 4. 8|         87 

Arizona  and  New  Mexico,  running  from  Clifton,  in  Graham  County,  to  the  Southern 

Pacific,  at  Lordsburg.  N.Mex 4.8i 

Arizona  and  Southeastern,  running  from  Blsbee,  Cochise  County,  to  Benson,  on  the 

Southern  Pacific,  in  the  same  county 4. 8i 

Maricopa  and  Phoenix  and  Salt  River  Valley,  running  from  Maricopa,  Pinal  County, 

on  the  Southern  Pacific,  to  Phoenix,  Maricopa  County,  with  a  branch  from  Tempe, 

Maricopa  County,  to  Mesa,  in  the  same  county 4.81 
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Gauge. 


Miles. 


Prescott  and  Eastern,  runninK  from  a  point  on  the  Santa  Fe,  Prescott  and  Phoenix, 
Yavapai  County,  to  Mayer.  In  the  same  county 

United  Verde  and  Pacific,  running  from  Jerome  Junction,  on  line  of  Santa  Fe,  Pres- 
cott and  Phoenix  Railway,  to  Jerome  Junction,  Yavapai  County 

Congress  Gold  Company,  running  from  Congress  Junction,  on  the  Santa  Fe,  Prescott 
and  Phoenix,  in  \  avapai  County,  to  the  Congress  mine 

Arizona  and  Utah,  running  from  McConnIco  Junction,  on  the  Santa  Fe  Pacific,  in 
Mohave  County,  to  Chloride,  in  the  same  county 

The  Southeastern,  from  Don  Louis  Station,  on  the  Arizona  and  Southeastern  Railway, 
to  Douglas,  on  the  boundary  line  between  Mexico  and  the  United  States 

A  branch  of  the  Arizona  and  Southeastern,  from  Don  Louis  Station  to  Naco 

The  Morenci  Southern,  from  Guthrie,  on  the  Arizona  and  New  Mexico,  to  Morenci.. 

The  Sauta  Fe  and  Grand  Canyon,  from  Williams,  on  the  Santa  Fe,  to  the  Grand  Can- 
yon of  the  Colorado 

EI  Paso  and  Southwestern,  entering  Arizona  at  the  eastern  border  of  Cochise  County 
and  passing  Southwest  to  Bisbee,  Naco » 

Arizona  and  Colorado 

Tombstone  branch  of  the  El  Paso  and  Southwestern,  running  from  Fairbank  to 
Tomlwtone,  in  Cochise  County 

Phoenix  and  Eastern,  running  from  Phoenix  to  Mesa 

firadshaw  Mountain,  running  from  Mayer  to  Mlddleton,  in  Yavapai  county 


Feet. 

4.84 


.8.^ 

4.8* 

4.84  I 

4.84 

8 

4.84 

4.84 


27 
26 
4 


224 
6 
18 

64 

150 
18 

16 


NATIONAL  GUARD. 

The  growth  of  the  National  Guard  of  Arizona  during  the  past  vear 
is  noteworthy  as  showing  the  advancement  of  the  Territory  in  patriotic 
ardor  and  military  interest.  The  appointment  of  Maj.  B.  W.  Leavell, 
U.  S.  Army,  as  adjutant-general  of  the  Territory  no  doubt  had  great 
influence  in  arousing  an  added  interest  in  the  National  Guard,  owing 
to  his  long  experience  in  militarv  affairs  and  active  service  in  the 
United  States  Army.  At  any  rate,  the  advancement  of  the  National 
Guard  of  this  Territory  has  been  most  marked  and  the  interest  seems 
to  be  increasing. 

There  was  an  example  of  the  patriotic  zeal  of  the  National  Guard 
when  the  call  to  arms  was  issued  in  June  to  protect  public  property 
and  prevent  a  threatened  riot  at  Morenci.  Members  of  the  guard  left 
their  labors  at  a  moment's  notice,  and  within  a  very  few  hours  after 
the  call  was  issued  the  rendezvous  of  the  entire  guard  was  complete 
and  the  troops  were  spi^cding  away  to  the  seat  of  trouble.  The 
behavior  of  the  guard  on  duty  was  exeuiplary  in  every  respect  and 
perfect  discipline  prevailed.  The  early  arrival  of  the  command  of 
Colonel  McCiintocK  no  doubt  prevented  serious  trouble.  The  service 
performed,  the  organization  or  new  companies,  and  the  advancement 
of  the  National  Guard  is  described  fully  in  the  reports  of  Adjutant- 
General  Leavell  and  Colonel  McClintock,  which  are  presented  here- 
with. 

REPORT  OF  ADJUTANT-GBNKRAL  LEAVELL. 

1  have  the  honor  to  make  the  following  report  of  the  condition  of  the  National 
Guard  and  of  events  connected  therewith  since  I  assumed  the  duties  of  adjutant- 
general. 

On  October  1,  1902,  I  was  appointed  adjutant-general  and  acting  judge-advocate- 
general  by  executive  order  No.  3. 

In  the  month  of  November  following,  in  obedience  to  the  provisions  of  the  same 
order,  I  inspected  all  the  companies  of  the  National  Guard  and  the  military  property 
pertaining  thereto.  In  this  inspection  I  was  accompanied  to  all  the  stations  except 
Yuma  by  Cblonel  McClintock,  commanding  the  First  Infantry. 

This  inspection  developed  the  fact  that  the  ^uard  had  not  yet  recovered  from  the 
effects  of  lack  of  appropnation  by  a  former  legislature  and  that  the  property  had  not, 
in  all  cases,  received  the  care  it  ought. 

Company  G  (Nogales),  particularly,  showed  that  it  had  lost  its  interest  and  had 
grown  very  slack  in  its  attendance  at  drill.  ,     ^^r^ .  ^ 
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In  March  of  the  present  year,  in  obedience  to  executive  order  No.  1,  March  21,  I 
went  to  Nobles  and  mustered  out  CJompany  G  and  mustered  in  the  First  Cavalry 
Troop.    This  was  one  of  the  effects  of  the  **  Dick**  bill. 

Its  effect  is  seen  elsewhere  in  increased  interest  and  enlistment. 

Companies  H  (Yuma)  and  I  (Flagstaff)  had  reached  a  point  where  their  muster 
out  would  shortly  have  been  recommended,  but  both  have  started  in  with  renewed 
activity,  which  promises  well. 

Companies  C  (Tempe)  and  E  (Mesa)  were  in  pretty  nearly  the  same  condition, 
but  recent  events  have  had  an  effect  upon  them  which  may  improve  their  condition, 
otherwise  their  muster  out  will  be  recommended. 

In  the  absence  of  your  excellency  on  leave  (and  likewise  mine)  the  acting  gov- 
ernor had  a  demand  made  upon  him  bv  the  sheriff  of  Graham  County,  supplemented 
by  a  request  from  Captain  Rynning,  oi  the  Rangers,  for  the  National  (Tua^d  to  pre- 
serve the  peace  at  Morenci,  which  was  threatened  by  a  lai^ge  armed  mob  of  striking 
miners. 

In  response  to  this  demand,  by  executive  order  No.  5,  June  9,  Colonel  McClintock, 
First  Infantry,  acting  adjutant-general,  Lieutenant-Colonel  Hochderffer,  Major 
Ingalls,  the  rejgimental  staff,  and  Companies  A,  B,  C,  E,  and  H  and  the  First  Cavalry 
Troop  proceeded  to  Morenci  by  rail. 

Meanwhile,  in  response  to  an  urgent  appeal  from  the  sheriff  of  Graham  County 
and  Captain  Rynning,  the  acting  governor  called  upon  the  President  for  Federal 
troops  to  assist  in  quelling  the  disturbance. 

Colonel  McClintock's  command  reached  Morenci  at  7  p.  m.,  June  10,  and  immedi- 
ately dispersed  the  strikers,  who  had  assembled  in  force.  He  then  so  disposed  his 
force  as  to  thoroughly  cover  the  town  and  the  outlying  properties. 

On  the  following  day  Colonel  Lebo,  with  Major  O'Connor  and  five  troops  of  the 
Fourteenth  U.  S.  Cavalry  (dismounted),  reached  Morenci,  but  everything  was  quiet 
and  entirely  under  control. 

Upon  leaminfi;  of  this  trouble  I  relinquished  my  leave  of  absence  and,  in  obedience 
to  telegraphic  instructions,  came  to  Phoenix,  arriving  here  at  11  p.  m.,  June  10, 
reporting  to  the  acting  governor,  and  in  obedience  to  executive  order  No.  6,  June 
11,  I  proceeded  to  Morenci,  reaching  there  on  the  l2th«  and  resumed  my  duties  aa 
adjutant-general. 

I  found  the  Federal  forces  and  our  own  dividing  the  territory — each  guarding  its 
own  share. 

On  the  18th  Colonel  McClintock,  Lieutenant-Colonel  Hochderffer,  the  regimental 
staff,  and  Companies  B,  C,  E  and  the  First  Cavalry  Troop,  their  services  being  no 
longer  reauired,  were  sent  back  to  their  stations,  the  Federal  troops  having  left  on 
the  preceding  day. 

On  the  evening  of  the  19th  a  troop  of  the  Third  U.  S.  Cavalry,  Captain  Hedkin 
commanding,  arrived  at  Morenci,  and  on  the  following  morning  1  left  tne  place  with 
the  remainder  of  our  troops,  all  returning  to  our  proper  stations. 

Colonel  McClintock  and  his  command  promptly  and  efficiently  controlled  the 
situation. 

Officers  and  men  are  to  be  most  warmly  commended  for  their  prompt  action  and 
&uthful  performance  of  their  duties.  The  eneiigetic  business  methods  of  Capt,  George 
A.  Alkire,  quartermaster,  First  Infantry,  in  the  j>erformance  of  his  duties  as  quarter- 
master and  commissary,  did  much  to  soften  the  rigors  of  the  campaign  and  to  lighten 
the  labors  of  his  regimental  commander  and  myself. 

I  should  like  to  refer  to  the  companies  severally,  but  all  behaved  so  well  and  I  am 
so  proud  of  them  and  their  behavior  that  I  will  let  the  general  statement  suffice. 

I  inclose  herewith  copies  of  the  reports  of  Colonel  McClintock,  as  acting  adjutant- 
general  and  as  colonel,  First  Infantry. 

The  experience  of  our  companies  in  the  field  will  prove  of  almost  inestimable 
value  to  our  guard.  Company  I  (Flagstaff)  was  ready  and  anxious  to  go,  as  was 
shown  by  communications  from  Major  Quintan,  its  battalion  commander. 

One  other  result  of  the  Morenci  incident  is  the  application  for  the  formation  of  a 
cavalry  troop  there  by  some  thirty  of  the  citizens  of  that  town. 

Under  your  orders,  this  organization  will  shortly  be  mustered  into  the  service. 

REPORT  OP  COLONEL  MCCLINTOCK. 

I  have  the  honor  to  report  to  you  the  service  of  the  First  R^ment  Infantry, 
National  Guard  of  Arizona,  for  the  period  between  the  dates  of  June  13  and  June  19, 
both  inclusive: 

On  the  date  first  mentioned  (and  since  the  afternoon  of  June  10)  the  r^ment  had 
been  under  arms  at  Morenci,  called  for  the  preservation  of  the  peace  of  Graham 
County.  Present  for  duty  were  6  companies,  with  initial  strength  of  199  officers  and 
men,  to  which  should  be  added  8  members  of  the  field  and  stiS. 

Digitized  by^OOQlC 


REPORT    OF    THE    GOVERNOR    OF    ARIZONA.  l7l 

The  work  of  the  regiment  between  and  inclusive  of  the  dates  of  June  13  and  June  17 
consisted  almost  wholly  of  guard  duty,  covering  the  main  outlying  properties  of  the 
Detroit  and  Arizona  Copper  Mining  companies.  The  command  was  divided  into 
two  provisional  battalions,  alternately  quartered  daily  in  Morenci,  with  night  guard 
over  a  couple  of  mines,  and  at  the  Longfellow  incline  and  mine,  where  a  temporary 
poet  was  established  under  immediate  command  of  Lieut.  Col.  George  Hochderffer. 
tjpon  the  battalion  at  Longfellow  was  put  the  major  part  of  the  guard  duty.  As 
much  time  as  could  be  devoted  to  it  was  spent  in  drilling  the  separate  organizations 
on  duty,  with  excellent  results.  Particularly  notable  advancement  was  made  toward 
perfection  in  guard  duty. 

Under  orders  from  your  oflSce  I  left  Morenci  June  18  at  6.30  a.  m.,  with  Companies 
B,  C,  and  E  and  First  Troop  Cavalry,  returning  to  their  home  stations.  Left  on  duty 
at  Morenci  were  Companies  A  and  H.  At  Lordsburg,  N.  Mex.,  a  long  delay,  causea 
by  the  lack  of  motive  power,  was  filled  in  with  battalion  drill  and  with  taiget'practice. 

The  First  Troop  reached  its  station,  Nogales,  June  18.  Company  B,  Phoenix; 
Company  C,  Tempe,  and  Company  E,  Mesa,  returned  to  their  respective  armories 
June  19. 

The  health  of  the  command  continued  generally  good  throughout  the  entire  term 
of  service  and  only  the  slightest  of  accidents  were  noted. 

I  desire  especially  to  commend  the  demeanor  and  services  of  the  officers  and  men 
under  my  command.  All  work,  however  hard,  put  upon  them  was  performed 
uncomplainingly  and  with  intelligence  and  vigor.  Situations  that  appeared  to 
involve  personal  danger  were  at  all  times  met  with  alacrity  and  spirit.  I  feel  that  I 
have  cause  for  pride  in  the  organization,  and  only  regret  that  the  entire  regiment 
could  not  have  been  summoned. 

Reference  is  made  to  repnort  of  acting  adjutant-general  forwarded  this  date  through 
your  office  to  commander  in  chief. 

CX>LONEL  M*CUNT0CK*8  RBPORT  AS  ACTING   A D.IUTA NT-GENERAL. 

I  have  the  honor  to  respectfully  submit  to  you  report  of  service  of  the  National 
Guard  of  Arizona  for  the  period  between  and  inclusive  of  the  dates  of  June  9  and 
June  12,  1903: 

June  9,  at  3  p.  m.,  receipt  was  had  of  executive  order  No.  5,  issued  by  Acting 
Governor  Stoddard,  advising  that  the  civil  authorities  of  Graham  County  were 
unable  to  preserve  the  peace  and  prevent  riot,  and  ordering  that  I  "immediately 
muster  all  available  forces  of  the  Territory  of  Arizona,  properly  equipped,  and  pro- 
ceed with  such  troops  to  Morenci,  there  and  in  that  vicinity,  unaer  the  proper 
direction  of  the  sheriff  of  Graham  County  aforesaid,  preserve  the  public  peace.** 

In  accordance  with  this  order  telegraghic  notifications  were  at  once  given  for  the 
ininiediate  assembly  and  concentration  of  the  following  commands  of  the  First  Regi- 
ment Infantry,  National  Guard  of  Arizona:  Company  B,  Phoenix,  Capt.  E.  M. 
Lamson;  C,  Tempe,  First  Lieut.  M.  H.  Meyer;  E,  Mesa,  Capt.  W.  J.  LeBaron;  H, 
Yuma,  Capt.  C.  B.  Donaldson;  A,  Thatcher,  First  Lieut.  John  Nash;  First  Troop 
Cavalry,  Nogales,  Capt.  Chas.  E.  Perkins.  Maj.  L.  W.  Quinland,  Flagstaff,  and 
Company  I,  Flagstaff,  Captain  Breen,  were  notified  to  be  in  readiness,  but  were  not 
called  for  owing  to  distance  from  the  seat  of  trouble  and  the  necessity  for  the  utmost 
haste. 

Lieut  Col.  George  Hochderffer,  Flagstaff,  was  ordered  to  report  for  duty  at 
Morenci.  Maj.  F.  §.  Ingalls,  Yuma,  and  Maj.  Chas.  H.  Jones,  surgeon,  Tempe, 
were  ordered  to  join  the  command  en  route. 

June  10,  at  1  a.  m.,  accompanied  by  Capt.  L.  W.  Coggins,  adjutant;  Capt.  Geoi^e 
Alkire,  quartermaster,  and  Chaplain  £ewis  Halsey,  I  started  from  Phoenix  by  special 
train  for  Morenci.  The  command  under  orders  reported  at  Phoenix  and  en  route 
in  the  strength  set  forth — 
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At  7  ^.  m.,  June  10,  the  command  entered  Morenci.  The  situation  was  found 
threatenins^.  I  immediately  reported,  as  per  orders,  to  Sheriff  James  Parks,  of  Graiiam 
County.  Under  his  guidance  a  heavy  guard  was  posted  at  once,  covering  the  dis- 
affected portion  and  protecting  the  mine,  works,  and  powder  marines.  The  next 
mornine  the  entire  command  was  under  arms  and  assisted  the  sheriff  and  Capt. 
Thos.  H.  Rynning,  of  the  Arizona  Rangers,  in  disarming  and  arresting  a  number  of 
the  more  prominent  rioters.  On  the  anemoon  of  June  11,  at  the  lime  pit,  was  held 
the  last  large  meeting  of  the  rioters.  This  meeting  was  broken  up  with  the  assistaoce 
of  several  companies  of  the  guard  and  the  attendants  warned  against  so  assembling 
in  the  future.  This  warning  was  observed  as  far  as  it  concerned  the  lime-jjit  meeting, 
but  several  less  numerously  attended  meetings  had  to  be  dispensed  later  in  the  day. 

About  9  p.  m.,  June  11,  five  troops  of  the  Fourteenth  Cavalry  went  into  camp  about 
a  mile  from  Morenci,  going  into  camp  in  Morenci  the  next  morning  about  9  a.  m. 
Colonel  Lebo,  commanding,  was  kind  enough  to  state  that  on  arrival  he  found  the 
National  Guard  in  full  control  and  Morenci  was  as  quiet  as  a  Sunday  school. 

The  arrival  of  the  Rc^lar  troops  greatly  eased  the  work  of  the  guard.  Thereto- 
fore the  men  of  the  Arizona  rc^ment  had  worked  almost  unremittingly,  several  of  the 
command  having  done  duty  in  the  rain  for  thirty  hours,  broken  only  by  a  few  four- 
hour  periods  of  rest.  Colonel  Lebo*s  command  thereafter,  till  its  departure,  per- 
formed guard  duty  within  Morenci,  the  Arizona  troops  covering  the  properti^  of 
the  Arizona  Copper  Company  and  the  Detroit  Copper  Mining  Company,  mainly 
located  to  the  eastward  of  >Iorenci,  including  the  Longfellow  and  West  Yankee 
properties  and  the  immense  concentrating  mills  of  the  two  corporations.  Thereafter 
a  battalion  of  three  companies  was  constantly  maintained  on  duty  at  and  near  the 
Longfellow  mine  and  concentrator. 

On  the  evening  of  June  12,  at  7  o'clock,  I  was  relieved  from  duty  as  acting 
adjutant-general  bv  Col.  B.  W.  Leavell,  adjutant-general,  who  had  resigned  the 
imexpired  part  of  his  leave  of  absence  and  had  theretofore  reported  for  duty  to  the 
commander  in  chief. 

ARIZONA   RANGERS. 

Arizona  now  has  one  of  the  finest  bodies  of  rangers  ever  recruited 
for  service  on  the  frontier.  They  are  picked  men  enlisted  from  the 
hundreds  of  fearless  cowboys  of  the  Territory,  who  are  skilled  in 
riding,  trailing,  and  shooting.  The  personnel  of  the  ranger  force  is 
not  known  to  the  general  public,  as  the  success  of  the  work  performed 
by  them  requires  secrecy,  and  the  presence  of  a  bod}-  of  rangers  in  a 
community  is  seldom  known  until  their  work  is  completed.  During 
the  past  year  notorious  outlaws  have  been  captured  ana  bands  of  cattle 
thieves  demoralized  and  driven  out  of  the  Territory.  Stockmen  to-day 
are  protected  on  every  hand,  whereas  a  few  years  ago  rustlers  threat- 
enea  ruin  and  bankruptcy  to  many  cattlemen  of  the  more  remote  sec- 
tions of  the  Territory. 

The  presence  of  a  force  of  rangers  has  intimidated  the  outlaws,  and 
the  effectiveness  of  this  body  of  men  is  now  appreciated  throughout 
the  Territory. 

By  an  act  of  the  legislature  of  1901  the  rangers  were  mustered  into 
service.  One  captain,  1  sergeant,  and  12  privates  comprised  the  force 
at  that  time.  The  legislature  in  March,  1903,  enacted  a  law  increas- 
ing the  force  to  1  captain,  1  lieutenant,  4  sergeants,  and  20  privates, 
and  the  report  of  Capt,  Thomas  H.  Rynning  shows  that  the  efficiency 
of  the  force  since  the  number  of  rangers  was  increased  has  been  more 
than  doubled. 

I  have  the  honor  to  submit  the  report  of  Captain  Rj^nning,  of  the 
Arizona  Rangers,  of  July  1,  1903,  which  shows  the  important  arrests 
made  by  the  rangers.  Weekly  reports  filed  in  the  office  of  the  gov- 
ernor show  the  detail  work  performed  by  the  rangei-s  throughout  the 
year.     Captain  Rynning's  report  follows: 

At  the  beginning  af  the  fiscal  year  Capt.  Burton  C.  Mossman  was  in  command  of 
the  company,  with  headquarters  at  Bisbee.  The  company  at  that  time  consisted  of 
1  captain,  1  sergeant,  and  12  privates.  .     r\r\nio 
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On  August  29,  1902,  I  was  commissioned  captain  of  the  Arizona  Ran]<ers  and  pro- 
ceeded at  once  to  Bisbee,  where  I  relieved  Captain  Mossman  and  receipted  to  nim 
for  all  Territorial  property  on  September  1,  1902. 

On  the  Ist  day  of  October,  1902, 1  transferred  headquarters  to  Douglas,  where  they 
have  since  remained 

From  July  1  until  I  took  command  the  most  important  arrests  were:  July  17, 
Bert  Wayne,  Walter  Hester,  and  John  Bowman,  arrested  in  the  Chiricahua  Moun- 
tains for  horse  stealing;  July  27,  Jesus  Valenzuela,  arrested  in  Santa  Cruz  County 
for  cattle  stealing;  August  13,  Perry  James,  arrested  in  Graham  County  for  house- 
breaking; August  25,  John  Kelley,  arrested  at  Fairbank,  Cochise  County,  for  forgery. 

About  the  time  of  Captain  Mossman's  retirement  he,  in  company  with  Ranger 
Stiles,  captured  Chacon,  the  notorious  Graham  County  outlaw,  who  was  convicted 
and  executed  at  Solomonville. 

The  most  important  arrests  made  in  September  were:  September  15,  Geoive  Cor- 
reyell,  Lee  Wnght,  and  one  John  Doe,  arrested  in  the  Swisshelm  Mountains  for  cat- 
tle stealing  and  the  unlawful  handling  of  cattle;  September  29,  Pancho  Gonzales, 
arrested  in  Cochise  County  for  murder;  Septemljer  30,  J.  Bargin,  arrested  in  Graham 
County  for  murder. 

During  the  month  of  October  the  most  important  arrests  made  were  those  of  two 
Mexicans  (names  unknown)  who  were  arrested  in  Santa  Cniz  County  for  cattle 
stealing. 

From  October  6  until  October  20  the  rangers  were  on  duty  in  Globe,  protecting 
property  and  keeping  peace  on  the  occasion  of  the  strike  of  the  miners  of  the  Old 
Dominion  Copper  Company.     We  succeeded  in  settling  the  trouble  amicably. 

For  the  month  of  November  the  most  important  arrests  made  were:  November  30, 
Bert  Sorrels,  Jose  Romero,  and  Jesus  Romero,  arrested  in  Santa  Cruz  County  for 
cattle  stealing;  November  17,  I-.ewis  Mark,  arrested  in  Cochise  County  for  robbery; 
November  18,  Porter  and  Cliff,  arrested  in  Pinal  Count v  for  grand  larceny;  Novem- 
ber 21,  one  Miller,  arrested  in  Pinal  County  for  horse  tfieft;  November  28,  unknown 
Mexican,  arrested  in  Graham  County,  a  fugitive  from  the  Territory  of  New  Mexico, 
wanted  in  Deming  for  burglary;  November  8,  assisted  Federal  authorities  in  Cochise 
County  in  the  arrest  of  two  diamond  smugglers,  names  unknown;  November  7,  Mike 
Dwyer,  arrested  in  Graham  County  for  selling  whisky  to  Indians. 

During  the  month  of  December  the  principal  arrests  were:  December  21,  Juan 
Moreno  and  Antonio  Gonzales,  arrested  m  Cochise  County  for  burglary  and  theft. 
The  most  important  work  for  the  month  was  the  keeping  of  the  peace  and  the  satis- 
factory settlement  of  the  trouble  between  the  cattlemen  and  the  settlers  in  the  Mule 
Mountains  in  Cochise  County. 

The  principal  arrests  for  January,  1903,  were:  January  16,  Edward  Renglis,  arrested 
at  Wilson  Wells  for  felony;  Januar^^  6,  John  Kelly,  arrested  at  Douglas  for  felony; 
January  10,  Dan  Thomas,  arrested  in  Cochise  County  for  assaulting  an  officer  with 
deadly  weapons. 

During  the  month  of  February  nothing  more  than  misdemeanor  arrests  were  made. 

In  the  month  of  March  the  important  arrests  were:  March  2,  Wm.  Elkharst,  A.  J. 
Mills,  and  A.  Johnson,  arrested  at  Bonita  for  violation  of  the  cattle  laws;  March  2, 
unknown  boj'  arrested  at  Safford  for  post-office  robbery;  March  6,  John  August, 
arrested  at  Globe  for  selling  arms  to  Indians;  March  13,  Ed.  Moody,  arrested  at 
Globe  for  burglary;  March  18,  Jesus  Cola,  arrested  on  Empire  range  for  unlawfully 
killing  cattle;  March  27,  Jim  Southerland,  arrested  in  the  Huachuca  Mountains  for 
unlawfully  killing  cattle;  March  28,  John  Davis  and  Chas.  Davis,  arrested  at  Fort 
Thomas  for  attempt  to  commit  murder;  March  23,  Jose  Yapis,  arrested  at  Mescal 
station  for  horse  theft. 

The  important  arrests  for  the  month  of  April  were:  April  8,  Ricardo  Sandoval, 
arrested  at  Douglas  for  robbery;  April  23,  John  Frye,  alias  **The  Stiff -Armed  Kid," 
arrested  at  Pleasant  V'alley  for  grand  larceny;  April  27,  Jess  Full  bright,  arrested  at 
Bonita  for  grand  larcenv;  April  28,  Wm.  Eckhart  and  Jim  Larsin,  arrested  in  Gra- 
ham County  for  grand  larceny. 

In  the  month  of  Mav  the  important  arrests  were:  May  4,  Sabrino  Estrada,  arrested 
in  Cochise  County,  a  fugitive  from  Ward  County,  Tex.,  wanted  for  horse  theft  and 
jail  breaking;  May  16,  You  Cang,  a  Chinaman,  arrested  at  Lochiel  for  violation  of 
the  cattle  laws;  May  10,  Ah  Ti  Cong,  a  Chinaman,  arrested  in  Santa  Cruz  County 
for  being  unlawfully  in  the  United  States. 

Almost  the  entire  month  of  June  the  company  was  at  Morenci  assisting  the  sheriff 
of  Graham  County  in  protecting  property  and  preserving  peace,  disarming  the  strik- 
ers, and  arresting  the  leaders  of  the  riot.  From  the  20th  to  the  24th  three  rangers 
assisted  the  local  officers  in  Pearce  in  preserving  the  peace,  and  guarding  the  jail. 
Court  was  in  session  in  the  several  counties  of  the  Territorv  during  June  and  required 
the  presence  of  many  of  the  men.  On  June  10  Walter  fe.  Mitchell  was  arrested  at 
Fairbank  for  felony.  .     r\r\ntr> 
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A  great  number  of  arrests  were  made  during  the  year  on  misdemeanor  charges.  1 
do  not  report  the  arrests  made  where  the  rangers  were  assisting  local  officers. 

From  April  1  until  the  close  of  the  fiscal  year,  with  the  exception  of  a  part  of  the 
month  of  June,  the  entire  force  has  been  working  with  the  officers  of  the  live-stock 
sanitary  board,  under  the  provisions  of  the  new  live-stock  laws.  I  have  had  men 
with  the  inspectors  and  attending  the  round-ups  constantly.  The  new  law  workfi 
very  satisfactorily,  and  through  the  cooperation  of  the  sanitary  board  we  have  been 
able,  in  a  great  measure,  to  put  a  stop  to  cattle  stealing.  We  have  also  been  able  to 
recover  a  large  amount  of  lost  and  stolen  stock,  principally  horses. 

The  legislature  in  March  enacted  a  law  increasing  the  company  to  1  captain,  1  lieu- 
tenant, 4  sergeants,  and  20  privates.  My  former  sergeant,  John  Foster,  was  com- 
missioned lieutenant  of  the  rangers,  under  the  new  law,  on  April  1,  1903.  This 
increase  in  force  has  more  than  doubled  the  effectiveness  of  our  work,  as  we  are  able 
to  cover  many  parts  of  the  Territory  that  were  practically  untouched  before  April 
1,  1903. 

INDIANS. 

Engaged  in  agriculture  and  stock  raising  the  Indians  within  the 
boundaries  of  Arizona  are  peaceable  and  industrious.  Training  schools 
in  different  sections  of  the  Territory  are  rapidly  bringing  the  younger 
generations  to  a  full  realization  of  their  responsibilities  and  rendering 
them  able  to  earn  a  livelihood.  On  the  reservations  the  Indians  have 
adopted  methods  of  industry  and  are  all  making  rapid  progress  in  civ- 
ilization. Herewith  are  submitted  a  number  of  reports  from  the  dif- 
ferent agents  which  will  show  the  progress  made  during  the  year: 

PHOENIX   INDIAN   SCHOOL. 

The  following  statement  of  the  advancement  made. by  the  Indians 
enrolled  in  the  Fhoenix  Indian  school  was  submitted  to  me  by  Mr.  C.  W. 
Goodman,  superintendent  of  this  school: 

The  Phoenix  Indian  School,  with  an  enrollment  of  1,825  and  an  average  attendance 
of  701,  representing  30  tribes,  is  one  of  the  three  largest  and  most  important  schools  in 
the  service.  Located  on  Central  avenue,  a  popular  driveway,  3  miles  north  of  the 
little  city  of  Phoenix,  it  is  the  garden  spot  of  the  far-famed  Salt  River  Valley.  Vis- 
itors from  many  parts  of  this  country  and  abroad  gaze  in  wonder  at  the  beauty  of 
this  reclaimed  desert  land—the  green  lawns  of  an  extensive  park  where  luxuriant 
hedges  of  pomegranates  and  palm  mark  the  well-laid  walks  and  wide  drives. 

Every  year  new  buildings  are  erected,  old  ones  improved  and  enlarged;  comfort, 
convenience,  and  sanitation  are  considered.  A  neat  brick  cottage,  with  all  modem 
improvements,  has  been  completed.  With  the  exception  of  bricklaying  and  plaster- 
ing the  work  was  done  by  the  school  force.  A  hand!some  new  hospital,  adaii^r  bam, 
addition  to  dining  hall,  and  large,  boys'  dormitory  will  be  ready  for  occupancy  by 
the  opening  of  school.  From  a  stately  new  flag  pole  in  the  center  of  the  campus 
floats  the  Stars  and  Stripes. 

The  entire  farm  consists  of  240  acres,  a  quarter  section  lying  under  the  Grand  canal. 
A  tract  of  80  acres,  1  mile  east  of  the  school,  is  the  new  farm,  which  carries  a  water 
right  in  the  Arizona  canal,  although  10  acres  of  it  lie  undv^r  the  Grand  canal  also. 
Here  the  soil  is  adapted  to  gardening.  Vegetables  and  melons  are  cultivated  with 
a  fair  measure  of  success. 

Eggs  and  milk,  with  160  tons  of  hay,  were  the  farm  products  of  the  year.  Recently 
special  attention  has  been  given  to  poultry. 

Health  and  deportment  of  an  Indian  school  require  eternal  vigilance.  Happily 
the  first  is  in  excellent  condition,  no  epidemic  having  invaded  the  premises.  While 
occiisional  misdemeanors  are  discovered  and  punished,  unremitting  care  has  resulted 
in  much-improved  conduct. 

From  the  common  school  department  four  boys  and  eight  girls,  representing  seven 
tribes,  were  graduated  with  honor. 

Following  the  wise  policy  outlined  by  the  Indian  Ofllce,  special  stress  is  given 
industrial  training. 

The  Indian  school  band,  which  we  believe  to  be  the  best  in  the  service,  has 
recently  made  a  tour  of  Arizona  and  California,  everywhere  receiving  complimentary 
press  notices  upon  their  gentlemanly  appearance  and  conduct  and  upon  the  style 
and  class  of  music  rendercS. 
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At  the  Boston  National  Educational  Association  the  school  was  represented  by  an 
interesting  exhibit  from  several  departments. 

It  is  earnestly  desired  that  every  department  shall  be  in  competent  hands.  The 
service  requires  strong  bodies  and  able  minds;  its  personnel  to-day  is  better  than  it 
ever  has  been,  representing  a  higher  standard  of  morals  and  manners. 

A  teachers'  institute  hem  in  December  was  the  occasion  of  many  pleasant  visits. 
The  school  has  been  particularly  favored  with  distinguished  guests,  official  and  unof- 
ficial, during  the  year.  Among  the  number  may  be  mentioned  President  Harper, 
of  the  University  of  Chicago;  Senator  Beveridge  with  others  of  the  Senate  Committee 
on  the  Territones;  Governor  Brodie,  Chief  Justice  Kent,  and  President  Adams  of 
the  Univereitv  of  Arizona. 

The  Hon.  W.  A.  Jones,  Commissioner  of  Indian  Affairs,  Special  Agent  Frank  M. 
Conser,  and  Supervisor  Charles,  visited  the  school. 

Of  the  appropriation  for  the  support  of  the  school  it  is  estimated  that  $50,000  is 
expended  in  the  city  of  Phoenix,  The  object  of  this  school,  its  raison  d'etre,  is  one 
of  peculiar  interest  to  this  Territory,  to  Salt  River  Valley,  to  the  city  of  Phoenix. 
Between  700  and  800  young  Indians,  largely  natives  of  Arizona,  are  in  our  hands  to 
be  brought  out  of  their  inherited  darkness  into  the  broad  light  of  civilization,  finally 
to  be  given  the  service,  the  priviliges  of  citizens.  Have  we  not  a  right  to  ask  the 
earnest  cooperation  of  the  people  of  this  Territory? 

INDIAN   TRAINING   SCHOOL   AT  TUCSON. 

The  Tucson  Indian  Training  School,  under  the  control  of  the 
Woman's  Board  of  Home  Missions  of  the  Presbyterian  Church,  was 
opened  January  3,  1888,  for  the  Pima  and  Papago  Indians.  The  rec- 
ords show  that  there  were  10  pupils  present  on  the  first  day,  and  by 
the  end  of  the  school  year  30  had  been  enrolled.  From  this  time  the 
growth  was  rapid.  The  buildings  allow  for  the  accommodation  of 
onlj'  130  pupils,  and  applicants  for  admission  are  turned  away  every 
year. 

The  principal  buildings  on  the  campus  are  the  girls'  home,  a  2-story 
frame  building;  the  boys'  home,  a  group  of  1-story  adobe  buildings; 
and  the  superintendent's  home.  The  farm  is  1  mile  west  from  the 
school. 

The  school  is  a  home.  The  girls  do  all  the  housework,  the  cooking 
and  the  washing  and  ironing,  and  they  make  and  mend  clothing  for 
themselves  and  the  boys.  Opportunity  to  work  in  every  department 
of  the  home  is  furnished  during  a  school  year.  Thus  if  a  girl  remains 
in  school  for  one  year  only  she  receives  training  which  usually  trans- 
forms her  chamcter  as  a  housekeeper.  Most  of  the  boys  become 
farmers  when  they  leave  school,  and  the}"  receive  practical  lessons  in 
agriculture  on  the  farm.  The  board  is  furnishing  a  large  pumping 
plant  for  the  farm,  and  gardening  will  take  an  important  place  in  the 
bovs'  training  in  the  future. 

in  this  school  the  Bible  is  the  principal  text-book.  The  literary 
course  is  similar  to  that  used  in  the  Government  schools  and  extends 
through  the  grammar  grade  of  the  public  school.  A  number  of  pupils 
receive  instruction  in  music. 

THE   FORT   MOHAVE  INDIAN  SCHOOL. 

This  is  a  flourishing  school  with  an  enrollment  of  200  pupils.  It  is 
situated  in  the  extreme  western  part  of  the  Territorv,  on  the  east  side 
of  the  Colorado  River,  at  a  point  nearly  opposite  the  most  southern 
point  of  Nevada.  The  school  site  has  been  admirably  selected,  and 
occupies  a  prominent  gravel  bluff  overlooking  the  magnificent  Colo- 
rado and  commanding  a  fine  view  of  the  surrounding  country.  The 
school  is  supplied  with  an  abundance  of  pure  water,  and  the  sewerage 
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system  is  all  that  could  be  desired.  These  conditions  make  it  a  beau- 
tiful and  healthy  location  for  an  Indian  school. 

The  buildings  are  of  two  classes,  the  old  fort  buildings  of  adobe  and 
the  newer  modern  structures,  which  are  mostly  f mme.  The  old  fort 
buildinffs  will  soon  be  entireh^  superseded  by  modem  building  better 
adapted  to  the  needs  of  an  Indian  school.  Fifteen  thousand  dollars 
have  been  appropriated  for  a  new  school  building,  and  $20,000  for  a 
new  kitchen  and  dining  hall.  These  are  much-needed  improvementa 
which  will  probably  be  furnished  within  a  few  months. 

A  school  of  250  pupils  should  be  maintained,  and  the  improvements 
above  mentioned  will  admit  of  the  increasing  of  the  enrollment  to  that 
number.  A  farm  of  about  50  acres  is  irrigated  by  means  of  a  centrif- 
ugal steam  pump.  This  land  produces  an  abundance  of  feed  for  the 
scnool  stock,  and  a  large  variety  of  vegetables  for  the  pupils.  The 
school  reserve  consists  of  about  20,000  acre^,  most  of  which  is  fine 
bottom  and  mesa  land. 

If  the  proposed  irrigation  works  are  established  by  the  Government 
at  Bulls  Head  the  lands  of  the  Foi-t  Mohave  School  Reserve  will  be 
very  valuable,  and  this  school  will  be  placed  upon  a  self-supporting 
basis  and  will  undoubtedly  become  one  of  the  leading  Indian  schools 
of  the  country. 

The  Fort  Mohave  School  was  established  August  22,  1890.  Mr.  S. 
M.  McCowan,  recently  of  Phoenix,  now  of  Chillocco,  was  its  first  super- 
intendent. After  nearly  six  years  of  service  he  waa  succeeded  by  Mr. 
Jno.  J.  McKoin,  who  was  in  charge,  nearly  seven  years,  when  he  wad 
relieved  by  Supt.  Duncan  D.  McArthur,  who  is  now  in  charge.  Mr. 
McArthur  is  avSsisted  in  his  work  bj^  a  corps  of  about  20  employes, 
including  literary  teachers  and  the  industrial  force. 

PIMA   AGENCY. 

I  am  indebted  to  Agent  J.  B.  Alexander  for  the  following  report  of 
the  Pima  Agency: 

Pima  Agency  is  located  at  Sacaton,  16  niilee  north  of  Casa  Grande,  on  the  Southern 
Pacific  Railway.  Casa  Grande  is  the  railway  and  telegraph  station,  and  is  connected 
with  Sacaton  oy  daily  stage,  carrying  the  mail  every  day  except  Sunday.  ^  ^ 

The  jurisdiction  of  this  agency  extends  over  three  distinct  reservations—Oila  River, 
Salt  River,  and  Gila  Bend;  and  peopled  by  three  tribes  of  Indians — Pima,  Maricopa, 
and  Papago. 

The  (liia  River  Reservation,  the  laivest,  extends  about  70  miles  west  of  Sacaton 
and  contains  good  irrigable  land,  but  lacking  the  chief  essential,  water,  to  make  it 
productive.  The  Pimas  are  naturally  an  agricultural  people,  and  those  living  on 
this  reservation  in  the  days  of  suflicient  water  were  not  only  self-supporting  but 
prosperous  farmers  owning  good  homes,  well-cultivated  farms,  with  plenty  of  horses 
and  cattle.  The  supply  o?  water  became  less  and  less  each  year;  still  they  mana^:ed 
to  live  until  a  few  years  ago,  when,  as  the  result  of  continuous  drought,  starvation 
drove  them  to  seek  aid  from  the  Government.  And  in  this  pitiable,  dependent  con- 
dition they  must  remain  until  water  again  flows  in  the  canals  and  ditches  so  long  dry. 

After  taking  char^  of  this  agency  I  immediately  took  up  the  proposition  of  aevel- 
oping  water.  In  this  we  have  been  fairly  successful.  A  canal  was  constructed  at 
Black  water,  developing  150  miner's  inches,  the  work  being  done  by  the  Indians,  and 
quite  a  good  stream  was  secured,  proving  beneficial  to  the  early  wheat  crop. 

A  pumping  plant  is  in  the  course  of  erection  at  Sacaton  which  will  irrigate. a  large 
surface,  and  if  successful,  several  other  plants  should  be  installed  in  various  parts  of 
the  reservation .  Investigation  shows  that  there  is  an  immense  stratum  of  water  under- 
lying the  entire  reservation,  which  by  means  of  pumping  plants  will  give  an  inex- 
Haustible  supply  of  water  for  irrigation.  This  method  of  securing  water  is  recom- 
mended if  it  can  not  be  obtained  from  the  Tonto  Basin  reservoir^  or  the  San  Carlos 
dam  is  not  an  event  of  the  near  future.     At  Maricopa  we  appropriated  150  inches  of 
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water  and  constructed  a  ditch  and  dam  from  the  **  Ivy  Slough'*  to  the  Indian  canal 
on  the  Salt  River,  utilizing  Indian  labor.  As  a  result,  the  Maricopa  have  raised 
1,000,000  pounds  of  wheat,  their  first  crop  this  year.  We  will  continue  to  use  every 
means  in  our  power  to  develop  water  for  the  production  of  the  all-sustaining  wheat. 

The  Pima  are  a  deserving  people,  always  the  white  man's  friends  in  peace  and  in 
war,  even  when  they  were  being  robbed  of  the  means  of  livelihood  by  those  whom 
they  befriended.  They  are  industrious  and  willing  to  work;  we  give  them  nothing; 
they  earn  evervthing  from  a  wagon  to  an  ax  handle.  The  men  cut  wood,  hire  out 
as  laborers  on  the  adjacent  farms,  and  are  in  great  demand  on  the  railroad,  where  they 
are  preferred  as  the  most  capable  help  to  be  found  in  that  line.  The  women  make 
gooa  domestics,  but  unfortunately  are  tied  down  to  families  and  can  not  take  perma- 
nent situations  in  town,  but  work  by  the  day,  and  no  better  laundresses  can  be  found 
than  these  Pima  women,  who  are  well  aware  of  their  own  worth  and  charge  for 
their  services  accordingly. 

The  returned  students  do  not  go  back  to  the  old  life  on  the  reservation,  but  when 
their  health  will  permit  they  work  in  town.  Those  on  the  reservation  are  sent  back 
from  northern  and  eastern  schools,  usually  in  the  last  stages  of  consumption.  Too  ill 
to  work,  not  wanted  in  town,  their  only  refuge  is  the  reservation. 

The  Pima  can  not  live  in  the  colder  climates,  and  it  is  simply  murder  to  send  the 
children  to  the  northern  and  eastern  schools.  More  than  once  in  the  short  time  I 
have  been  here  I  have  been  requested  to  send  a  mattress  to  Casa  Grande  to  convey 
a  dying  pupil  to  her  home.  These  people  are  very  affectionate  and  especially  kind 
to  the  aged.  They  will  share  their  last  handful  of  wheat  with  the  needy.  The  boys 
and  girls  who  work  in  town  send  money  and  clothes  to  their  parents. 

This  valley  presents  an  excellent  field  for  outing  pupils.  The  boys  secure  good 
wages  on  the  farms,  while  the  girls  are  in  great  demand  as  domestics.  While  there 
are  many  people  in  Phoenix  who  care  for  these  girls  only  so  far  as  their  work  is  con- 
cerned, there  are  many  good,  charitable  people  desirous  of  helping  them  to  a  higher 
life,  and  it  is  with  such  families  the  ^irls  are  placed,  as  there  they  are  surrounded  by 
home  influences  and  taught  all  that  is  useful  and  good. 

In  spite  of  their  many  Hardships  the  Pima  have  improved  steadily,  not  only  mor- 
ally and  mentally,  but  physically.  The  Indian  dance  has  disappeared,  the  medicine 
man  is  laughed  at,  and  a  painted  Indian  is  a  thing  of  the  past.  The  men  wear  their 
hair  short,  have  adopted  the  white  man's  apparel,  and  usually  present  a  neat,  clean 
appearance. 

Some  trouble  is  experienced  in  getting  the  old  men  to  marry  according  to  law  and 
live  with  one  wife,  but  the  younger  men  do  so  voluntarily,  and  as  a  rule  take  good 
care  of  their  families. 

The  Pima  desire  to  live  better,  to  have  better  homes.  The  houses  show  a  decided 
improvement.  The  dugout  has  entirely  passed  away,  and  everywhere  can  l)e  seen 
good  adobe  houses  with  brick  chimneys,  some  of  them  neatly  furnished,  and  in 
many  we  can  find  sewing  machines  and  modern  cooking  utensils. 

During  the  last  four  months  miles  and  miles  of  road  have  been  built,  new  canals 
and  ditches  cut,  ground  leveled,  freight  hauled,  a  new  farm  laid  out,  etc.,  all  the 
labor  performed  by  the  In<lians,  thus  earning  the  money  so  generously  expended  by 
the  Indian  Office. 

The  agency  and  boarding  school  buildings  are  located  at  Sacaton,  and  six  day 
schools  in  different  parts  of  the  reservation,  with  a  mission  school  at  Gila  Crossing. 
Through  neglect  these  buildings  are  in  bad  repair,  most  of  them  needing  new 
floors,  etc. 

The  boarding  school  at  Sacaton  should  be  built  up  and  accommodations  furnished 
for  not  less  than  300  pupils.  As  I  have  said  before,  it  is  death  to  these  children  to 
be  taken  out  of  the  Southwest.  Most  of  the  consumption  on  the  reservation  has 
been  brought  here  by  children  returned  from  colder  climates  in  a  hopeless  condition. 
The  record  is  appalling.  Of  22  who  went  to  a  distant  school,  9  were  returned  in  less 
than  two  years,  whereas  they  would  have  been  healthv,  happy  children  if  etlucated 
nearer  home.  The  tribe  is  increasing  in  numbers,  and  if  allowed  to  remain  in  this 
climate  will  improve  physically.  Then,  again,  when  water  is  provided  and  the  land 
allotted,  they  will  soon  l>ecome  independent  farmers,  as  their  people  before  them 
proved  to  be.  Therefore  they  should  be  trained  in  Arizona  methods  of  farming, 
which  are  vastly  different  from  those  of  the  East.  The  Pima,  Maricopa,  and  Papago 
should  be  trained  in  the  Southwest.  There  are  enough  children  on  this  reservation 
to  fill  the  day  schools — Sacaton,  Phoenix,  and  Riverside — the  only  schools  where;  in 
the  name  of  humanity,  they  should  be  sent. 

The  pumping  plant  will  enable  us  to  have  a  good  farm  in  the  future,  and  the  boya 
can  be  trained  in  that  industry,  while  the  adult  Indians  can  learn  from  observation 
what  a  well-kept  farm  should'  be.     The  boys  are  already  rei  aiving  good  training  in 
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car|>entrv,  blaek^mitbing,  harness  makinpr,  etc.,  while  the  girls  are  taught  oookinic, 
sewing,  housekeeping — ^all  that  is  necessary  to  fit  them  for  a  future  independence. 
The  literary  ket^ps  pace  with  the  industrial;  8acaton  should  be  built  up. 

The  day  schools  and  the  mission  school  are  doing  good  work,  and  tneir  influence 
is  noticeable  in  their  lo<!ality. 

The  Presbyterian  and  Catholic  missionaries  have  aone  a  great  deal  toward  civiliz- 
ing the  Indians. 

The  Indian  court  is  composed  of  three  full-blood  Pima.  They  are  intelligent  and 
profi^essive  and  render  just,  honest  decisions  in  everv'  case. 

The  police  are  full-blood,  most  of  them  cap>able,  honestly  performing  their  duty. 
Coover,  the  captain,  is  an  exceptional  man,  bent  on  keeping  law  and  order  in  the 
community. 

Clerk  of  United  States  district  court  of  Pinal  County  reports  as  follows:  '*No 
Indians  from  your  reservation  fined  or  imprisoned  and  no  whites  convicted  of  selling 
liquor  to  Indians  during  the  year  ending  June  30,  1903." 

A  superintendent  of  irrigation  and  two  additional  farmers  were  appointed  to  help 
the  Indians  prepare  and  care  for  their  farms  and  the  proper  use  and  application  of 
the  irrigating  water. 

Mr.  M.  M.  Murphy,  superintendent  of  irrigation,  has  direct  chai^  of  the  Mari- 
copa, who  are  ^  ilder  and  harder  to  manage  than  the  Pima.     He  reports  as  follows: 

*'lt  has  become  a  custom  among  the  Maricopa  to  call  in  all  one's  friends  to  assist 
in  sowing  wheat.  The  man  would  l)e  expected  to  give  a  feast  of  freeh  beef,  sweet 
potatoes,  etc.;  he  also  had  to  provide  forage  for  the  horses.  Last  vear  I  saw  men 
feed  20  horses  and  three  times  as  many  people  to  get  a  5-acre  field  {>lanted.  In 
order  to  prolonj:  the  feasting  they  prolonged  the  see<ling  through  six  or  seven 
months.  Ljist  fall  a  new  system  was  introducetl  that  did  away  with  most  of  the 
feasting,  and  all  of  the  land'was  planted  in  less  than  six  weeks'.  Their  old  way  of 
irrigating  a  few  hours  in  the  middle  of  the  day  and  letting  the  water  go  to  waste  was 
stopped,  and  they  have  been  required  to  use  the  water  day  and  night,  summer  and 
winter.  The  Imiians  have  kept  their  ditches  in  much  better  condition  than  those 
of  their  white  neigh l)ors.  No  water  was  allowed  to  run  in  a  foul  ditch.  As  a  result 
of  these  reforms  the  Maricopa  raised  the  l>est  crop  of  wheat  this  year  ever  known. 
Of  late  years  they  have  neglected  to  plant  a  summer  crop,  ext^ept  a  few  little  patches. 
They  preferred  to  sell  woo<l  and  buy  what  they  wante<i,  hiring  Mexicans  or  Papago 
to  cut  the  wood.  Your  instructions  that  the  Indians  must  stop  cutting  wood  and 
devote  their  time  to  their  farms  are  being  vigorously  enforced.  We  expect  to  plant 
about  600  acres  in  corn  and  l)eans  and  have  already  made  a  fair  start." 

The  Pima  on  Salt  River  Reservation  have  some  water,  not  near  enough,  but  are 
in  better  condition  than  those  on  the  Gi!a  River  Reservation.  Mr.  O.  C.  May,  addi- 
tional farmer  statione<i  there,  reports  as  follows: 

"The  Indians  under  the  Arizona  canal  have  500  inches  of  water  and  have  2,748 
acres  of  land  un<ler  cultivation.  That  amount  of  water  will  only  properly  irrigate 
1,500  acres  of  land.  The  Indians  have  distributed  this  water  over  too  much  land, 
and  the  result  is  that  the  wheat  does  not  yield  more  than  5  sacks  per  acre  on  an 
average,  where  it  should  yield  12  to  15  sacks  per  acre. 

"Conditions  are  not  so  bad  under  the  Utah  canal  at  Lehi,  but  the  Indians  are  not 
getting  their  lawful  share  under  that  canal,  caused  by  existing  conditions,  which  I 
will  explain  to  you  i)ersonally,  after  I  have  made  further  investigation. 

"The  crops  at  Lehi  are  about  the  same  as  here,  5  sacks  to  the  acre. 

"  The  Indian  wheat  is  not  bringing  the  price  it  should,  owing  to  the  fact  that  they 
have  no  mills  to  properlj^  clean  it;  tnerefore  it  is  ** docked"  from  15  to  20  per  cent 
at  the  mills.  Thrashing  it  on  the  ground  and  cleaning  the  wheat  by  throwing  it  up 
in  the  air  is  very  unsatisfactory;  it  is  like  plowing  witn  a  forked  stick.  This  places 
the  Indian  at  jarrent  disadvantage  in  competing  with  the  white  farmers. 

"These  Indians  are  industrious,  law-abiding,  and  desirous  of  extending  their  farm- 
ing lands." 

The  field  matron,  working  among  the  Pima  at  Salt  River,  reports: 

"  I  find  the  iKiople  very  free  to  send  the  children  to  school,  except  in  Catholic 
families,  and  they  doubtless  are  only  waiting  until  the  parochial  schools  can  provide 
for  them.  For  a  hot  country  like  this  the  Indian  people  work  well,  even  reaching 
out  beyonil  their  possibilities,  for  they  have  now  three  times  as  much  land  under 
cultivation  as  when  the  water  was  assigned  them  and  much  more  than  the  water 
will  irrigate.     As  a  result  some  croi)s  are  a  failure  each  year. 

"The  j)eople  here  have  little  wood  to  sell,  but  those  who  talk  English  are  in  great 
demand  as  workers  on  the  farms  and  in  the  towns  adjacent  to  the  re8er\-e.  The 
Indian  women  wash  for  white  i>eople  and  make  considerable  money  raising  chickens, 
for  which  they  have  a  good  market. 
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"The  money  they  make  from  their  baskets  is  a  great  help,  but  the  pay  is  very 
inadequate  to  the  time  employed. 

"Young  girls,  returned  students,  make  very  acceptable  domestic  servants.  One 
girl  who  worked  for  me  could  do  more  work  in  less  time  and  do  it  better  than  any- 
one I  ever  knew.  A  boy  who  has  only  one  arm  receives  more  orders  than  he  can 
fill  for  sketches  of  the  Presbyterian  Mission  Church  at  50  cents  apiece.  We  are 
encouraging  the  Indians  to  join  the  building  and  loan  association  in  order  to  obtain  for 
them  better  homes  in  the  future. 

**  For  six  weeks  the  women,  as  well  as  the  men,  have  been  toiling  in  the  harvest 
fields  under  a  burning  sun.  This  is  necessary  because  of  the  length  of  time  that  it 
takes  to  cut  the  wheat  heads  off  with  sickles,  tramp  it  out  with  horses,  and  winnow 
it  by  tossing  it  in  the  air. 

**  Our  agent  furnishes  the  Indians  with  work  rather  than  give  them  things  outright, 
and  this  is  best  for  them. 

**  The  Indians  have  adopted  the  marriage  laws  perforce;  but  they  have  also  adopted 
the  Christian  and  civilized  burial.  There  is  but  one  new  grave  m  the  old  heathen 
graveyard,  and  only  the  family  were  present  because  the  remainder  of  the  Indians 
do  not  like  the  old  form  of  burial. 

"The  Indians  observe  Christmas,  Thanksgiving,  and  the  Fourth  of  July  with  a 
creditable  appi-eciation  of  their  meaning.  Most  of  the  people  are  members  of  some 
church. 

"We  visit  their  homes,  give  them  lessons  in  cooking  in  their  own  houses,  and  take 
pleasure  in  distributing  literature  among  them.  One  oi  the  pleasantest  features  of  the 
work  is  the  monthly  social  for  all  returned  students,  who  enjoy  games,  music,  etc." 

In  conclusion  I  would  say  that  the  Indians  on  the  Pima  Reservation  have  made 
wonderful  progress,  considering  what  they  have  to  contend  with — the  ditficfulties  to 
overcome.  Many  a  white  man  would  give  up  where  they  plod  patiently  on,  gaining 
but  little  result  from  their  labor. 

I  wish  to  thank  the  Indian  Ofiice  for  its  hearty  cooperation  in  caring  for  the  Pima. 
The  employment  given  them  has  kept  the  Indians  from  starvation  this  last  winter, 
and  many  should  have  saved  enough  money  to  support  them  until  next  har\'est, 
which  I  hope  will  be  a  good  one. 

W^e  are  indebted  to  Hon.  Frederick  S.  Nave,  United  States  district  attorney,  for 
his  interest  in  these  Indians  and  his  able  handling  of  the  water  question,  by  which 
he  has  recovered  to  the  Maricopa  sufiicient  water  for  their  land. 

MOQUI   THAINING   SCHOOL   AT   KBAMS   CANYON. 

This  school  is  located  85  miles  north  of  Holbrook,  which  is  the 
nearest  railroad  station.  The  United  States  mail  is  carried  three  times 
a  week,  part  of  the  time  by  stage  and  part  of  the  time  by  an  Indian  on 
horseback. 

The  attendance  has  been  excellent,  averaging  175  for  the  year. 
Three  classes,  numbering  21,  have  been  transferred  to  nonreservation 
schools — one  to  Phoenix,  one  to  Santa  Fe,  and  one  to  Grand  Junction. 

A  new  and  beautiful  school  plant  with  all  the  modern  comforts  of 
steam  heat  and  electric  lights,  costing  over  $100,000,  is  now  ready  for 
operation.     The  water  suppl}^  is  excellent  and  almost  unlimited. 

Supt.  Charles  E.  Burton  says  that  better  school  work  from  all 
departments  is  expected  in  the  new  quarters.  The  old  plant,  with  its 
mud  walls  and  roof,  with  its  unsanitary  and  crowded  quarters,  will 
be  forgotten.  However,  the  work  of  the  school  has  been  good  in 
spite  of  the  above  conditions.  The  course  of  study  has  been  followed 
as  far  as  local  conditions  admitted.  Not  a  child  has  been  seriously  ill 
during  the  year,  although  nearly  twice  the  conventional  number  of 
pupils  was  carried. 

jPolacca  Day  School ,—T\i\^  school  was  managed  till  Christmas  by 
Mr.  John  L.  Ballenger  and  his  wife.  At  that  time  they  were  pro- 
moted to  the  positions  of  principal  teacher  and  housekeeper  at  the 
Oraibi  Day  School,  the  largest  school  of  its  class  in  the  United  States. 
The  enrollment  at  Polacca  is  only  47,  averaging  45  for  the  j^ear.     Most 
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excellent  work  is  done  at  this  school.  Every  child  of  school  age  is  in 
attendance  from  the  three  villages  supporting  the  school.  After  Christ- 
mas Mr.  and  Mrs.  (Jlen  C.  Lawrence,  of  Rosebud  A^enc},  took  charge, 
and  the  good  work  done  by  them  has  kept  up  the  high  standard  of  the 
school. 

SecoTid  Meiia  Day  School, — This  school,  located  20  miles  west  of 
Keams  Canyon,  is  the  second  largest  school  of  its  class  in  the  United 
States.  The  attendance  is  remarkable,  averaging  99  per  cent  of  its 
enrollment  for  the  entire  3"ear.  The  work  of  the  school  has  been  good. 
An  addition  to  the  laundry  has  been  made,  which  is  the  only  permanent 
improvement  except  the  setting  out  of  shade  trees,  which  are  looked 
after  with  jealous  care  by  the  principal  teacher,  Mr.  A.  H.  Viets.  The 
school  has,  besides  the  principal  teacher,  two  assistant  teachers,  an 
assistant  matron,  and  a  cook  and  Indian  assistant. 

Oraihi  Day  School, — This  school  is  35  miles  west  of  Keams  Canyon. 
Three  years  ago  it  had  an  irregular  attendance  of  23.  Now  it  heads 
the  list  of  day  schools  of  the  Ufnited  States  with  an  attendance  of  175. 
A  tine  new  building,  costing  over  $3,000,  has  been  built,  which  ade- 
quately^ cares  for  the  children  as  far  as  schoolroom  and  eating  puiposes 
are  concerned.  Another  building  is  needed  for  bathing  and  store- 
room purposes,  and  a  small  additional  cottage  is  needed  for  employees. 

The  children,  a  large  number  of  whom  belong  to  the  so-called  hos- 
tile faction  of  the  Oi*aibis,  had  to  be  brought  into  school  by  pressure. 
The  children  were  glad  to  be  in  school,  but  the  parents  were  so  fool- 
ishly stubborn  that  they  would  not  allow  the  children  to  come.  Firm 
pressure  was  brought  to  bear,  and  after  several  encounters  the 
employees  succeeded  in  placing  every  child  of  school  age  in  the  school. 
The  children,  after  once  being  placed  in  school,  bathed,  and  clothed, 
never  miss  a  day,  and  by  7  o'clock  in  the  morning  a  long  stream  of 
children  may  be  seen  descending  the  mesa  from  the  village.  This 
speaks  volumes  for  the  progress  of  the  Moquis.  The  schoolroom 
work  has  been  above  the  average.  The  employees  have  been  faithful, 
and  good  work  is  the  result. 

The  great  need  of  the  school  is  an  adequate  water  supply.  Water 
is  hauled  in  a  tank  1^  miles  for  175  children,  who  must  l>e  bathed, 
have  their  clothing  laundered,  and  fed,  all  of  w^hich  requires  a  large 
amount  of  water.  Supervisors  Charles  and  Pringle  and  Inspector 
Nesler  have  all  visited  this  school  and  have  reported  upon  this  pliase 
of  the  situation. 

Below  is  given  a  comparative  statement  of  the  attendance  of  the 
various  schools  for  the  year  ending  June  30,  1903,  as  compared  with 
the  attendance  during  1899,  when  Superintendent  Burton  assumed 
charge  of  them. 


School. 


Moqni  Training.., 

Polrtcca  Dny 

Second  Mesa  Day. 
Oraibi  Day 

Total , 


1  Average, 
1       1899. 

Attend- 
ance. 1903. 

175 
4i) 
96 

175 

Increase. 

...1                83 

Percent. 
Ill 

...}                 24 

90 

19 

405 

23 

660 

149 

492 

230 

Indian  court. — ^This  Indian  tribunal  has  done  a  great  amount  of 
good,  preventing  as  well  as  punishing  crime.  No  serious  crimes  have 
been  committed  during  the  year.     Some  horses^a^n^^c^tJl^^jmye  been 
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killed  illegally  and  eaten  by  hungry  Indians.  This  has  been  dealt  with 
leniently,  as  it  is  hard  to  punish  people  who  steal  from  hunger. 

MiHslonury  vjork, — The  Woman's  Baptist  Home  Mission  Society 
maintains  two  missions  on  the  reservation,  one  at  the  First  Mesa,  in 
charge  of  Misses  Schofield  and  Johnson,  and  one  at  Second  Mesa,  under 
charge  of  Miss  Mary  McLean  and  Miss  Williams.  These  ladies  have 
rendered  efficient  aia  in  the  civilization  of  the  Moquis.  Much  clothing 
and  provisions  have  been  judiciously  distributed  to  the  needy  and  help- 
less Indians. 

The  Mennonite  Mission  Board  maintains  a  mission  at  Oraibi  in  charge 
of  Rev.  J.  B.  Epp  and  his  sister. 

Indian  traders, — The  policy  begun  two  years  ago  of  encouraging 
young  Indians  to  start  up  little  stores  has  been  continued.  To-day 
the  Moquis  are  perfectly  independent  of  the  whites  in  a  commercial 
way.  There  are  seven  stores  conducted  by  young  Indian  men  on  the 
reservation.  There  are  also  four  stores  run  by  white  men,  but  all 
report  a  steady  decline  in  business,  which  speaks  a  ^ood  deal  for  the 
young  Indians.  One  young  Indian  storekeeper  furnished  all  the  beads 
used  by  500  school  children  for  over  two  years.     ' 

Field  matrons, — These  devoted  women  have  done  much  good  this 

Jrear,  aiding  the  old  and  helpless  and  the  children.  The  Moqui  vil- 
ages  respond  quickly  to  the  efforts  of  the  field  matrons,  as  the  people 
live  in  villages  and  a  matron  can  visit  many  families  in  a  day.  Three 
field  matrons  are  employed,  one  at  First  Mesa  and  two  at  Oraibi. 

Drought,— Th^  Moquis  have  raised  little  for  several  years,  owing  to 
a  scarcity  of  rainfall.  The  past  season  was  extremely  poor,  as  no  rain 
fell,  so  that  some  of  the  people  could  not  plant  at  all.  Many  have 
been  shoil  of  provisions,  but  nothing  like  famine  came.  Work  on 
roads  was  furnished  them  at  %\  per  day,  and  the  missionaries  found 
the  means  to  furnish  considerable  food  for  them,  and  the  worst  is  now 
over.  The  rains  this  year  have  caused  an  abundance  of  vegetation  to 
spring  up,  which  fattens  the  beef  and  mutton  and  also  furnishes  unlim- 
ited greens  for  them. 

Earnings  hy  Indians, — Sale  of  wood,  $1,540;  sale  of  coal,  $852.50; 
sale  of  beef,  $2,629.55;  freighting, $2,207. 94;  irregular  labor,  $1,475.58; 
total,  $8,205.57. 

This  statement,  however,  does  not  include  the  freighting  done  for 
contractor's  and  others  who  secured  contracts  for  delivering  nay,  grain, 
etc.,  to  the  schools.  Many  thousands  of  dollars  were  earnea  in  this 
way.  The  building  of  the  new  plant  has  furnished  labor  and  freight- 
ing for  all  who  cared  to  work  tor  nearly  an  entire  year.  This  work 
alone  has  saved  many  people  from  going  hungr}'. 

NAVAJO   INDIANS. 

I  have  the  honor  to  submit  herewith  a  statement  presented  to  me 
by  U.  S.  Indian  Agent  G.  W.  Hayzlett,  which  shows  the  condition  of 
the  Navajo  Indians  in  this  Territory  and  the  progress  made  during 
the  year: 

Navajo  Agency  is  located  at  Fort  Defiance,  Ariz.,  30  miles  northwest  of  the  town 
of  Gallup,  N.  Mex.,  which  is  our  nearest  railroad  and  telegraphic  station.  There  is 
a  daily  stage,  except  Sundays,  carrying  the  mails  and  any  passengers. 

General  conditions, — The  progress  of  the  Navajo  Indians  tor  the  past  year  has  been 
steady  and  of  a  lasting  nature.  Their  material  advancement  and  progress  could  not 
be  seen  so  readily,  perhaps,  by  a  person  making  only  a  short  stay  among  these 
Indians  or  traveling  over  their  reservation,  but  it  can  easily  be  observed  by  one  who 
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has  been  with  them  ^xe  years  and  been  in  close  touch  with  them  and  watched  their 
interest  as  he  would  that  of  a  brother  and  directed  their  well-meant  efforts  and  strug- 
gles for  Helf-support.  As  a  rule,  I  believe  the  Navajo  does  not  readily  adopt  the 
white  man's  mode  of  education  as  gleaned  from  books.  He  likes  the  free  and 
untrammeled  life  of  the  children  of  the  plains;  but  he  is  a  skillful  workman  and 
is  able  to  learn  any  of  the  mei-hanical  arts.  Their  work  as  blanket  weavers  and 
silversmiths  i.s  well  known  throughout  the  country.  These  arts  they  have  taken  up 
themselves.  Almost  any  Navajo  could  be  taught  blacksmithing,  carpentry,  maj^nr}', 
and  the  like,  and  thev  would  excel  in  these  Tines.  There  are  some  excellent  stone 
masons  among  these  Indians  who  have  been  self-taught  only.  Almost  any  of  these 
Indians  are  able  to  do  any  kind  of  unskilled  labor,  such  as  railroading,  cultivation  of 
the  sugar  beet,  and  all  kinds  of  farm  labor.  They  are  all  good  and  willing  workers. 
When  1  have  had  any  irregular  labor  for  the  Indians,  I  have  had  no  trouble  in  secur- 
ing more  of  them  to  work  than  I  could  use. 

The  greater  extent  of  this  large  reservation  is  fit  for  grazing  only,  and  during  the 
past  year,  on  account  of  continued  drought,  it  has  been  little  more  than  a  barren  desert 
There  are  cjuite  a  number  of  small  farms  scattered  over  the  reservation,  but,  on  ac- 
count of  lack  of  seasonable  rains,  some  were  not  even  planted,  and  the  production 
was  very  small.  Notwithstanding  these  unfavorable  conditions,  they  have  managed 
to  live,  and  that  without  any  apparent  suffering  and  with  little  help  from  the  Gov- 
ernment in  the  way  of  issuinj?  rations  to  them. 

The  rainfall  on  tliis  reservation  during  the  last  spring  and  early  summer  was  greater 
than  ha*  been  known  for  the  past  eighteen  years.  The  crops  at  present  look  promis- 
ing indeed.  The  grass  on  the  mountains  and  in  the  valleys  is  abundant.  The  sheep, 
cattle,  and  other  stock  are  doing  well.  Some  of  the  Indians  have  cut  and  put  up 
a  good  quantity  of  native  hay,  some  of  which  they  have  sold  to  the  Government, 
triwiers,  and  missionaries.  They  would  doubtless  have  put  up  more  hay  than  they 
did,  but  only  a  few  of  them  had  scythes  and  small  sickles. 

These  Indians  are,  as  a  rule,  peaceable  and  law  abiding,  yet  some  of  them  are  con- 
tinually in  trouble  with  each  other  relative  to  their  lands,  fields,  water,  stock,  etc. 
There  are  also  a  great  many  cases  of  trouble  between  husband  and  wife.  These  peo- 
ple seem  to  be  unable  to  settle  difficulties  among  themselves,  but  must  brimij  their 
troubles  to  me.  After  I  hear  both  sides  and  give  a  decision,  there  is  no  further 
trouble  in  the  matter.    They  usually  accept  the  decision  without  murmur  and  as  final. 

Earnings. — It  has  been  my  policy  to  induce  all  able-bodied  Indians,  those  who 
have  no  fixed  homes  and  those  who  are  not  needed  at  their  homes,  to  plant  and 
attend  their  crops,  look  after  their  stock,  and  take  care  of  families,  to  secure  work  off 
the  reservation.  During  the  past  year  about  three  hundred  Indians  have  had  work 
off  the  reservation,  principally  with  the  Santa  Fe  Pacific  Railroad  Company,  and 
have  earned  about  $1.10  per  day.  I  tried  to  induce  more  to  seek  employment,  but 
as  there  was  abundant  rain  during  the  early  spring  many  who  otherwise  would  have 
gone  desired  to  stay  at  home  and  plant  crops. 

From  the  time  I  t<»ok  charge  of  this  agency,  five  years  ago,  I  have  advised  them  to 
not  sell  their  wool,  but  to  manufacture  it  into  blankets,  showing  them  that  as  an 
average  price  they  would  receive  for  their  wool  on  the  market  $2  for  20  pounds  of 
wool,  but  when  manufactured  into  a  blanket  il  would  bring  them  from  $8  to  $12, 
thus  creating  labor,  the  most  natural  and  successful  civilizer  the  world  has  ever 
known. 

The  following  amounts  have  been  earned  by  the  Indians  and  paid  them  by  the 
Government: 

Hauling  Government  supplies  for  agency  and  schools $2, 670. 97 

For  irregular  labor 7, 674.  75 

For  furnishing  wood  for  agency  and  Little  Water  School 529. 82 

For  furnishing  and  delivering  beef  for  agency,  police,  and  schools 5, 446. 33 

Total 16,323.87 

The  receipts  from  sale  of  blankets,  wool,  and  stock  must  ^gregate  at  least  $500,000. 

The  stock  increase,  so  far  as  sheep  are  concerned,  has  been  at  least  30  per  cent.  I 
know  of  one  Indian  who  saved  1,900  lambs  this  spring;  in  fact,  they  all  report  a  good 
lamb  crop,  with  but  little  loss.  I  attribute  this  result  largely  to  my  efforts  from  the 
time  I  took  charge  of  these  people.  Their  custom  was  to  allow  their  bucks  to  be 
herded  with  the  general  flocks,  tnus  bringing  the  lambs  at  a  very  unseasonable  time 
of  year,  often  in  winter,  in  deep  snows  or  bad  weather  in  early  spring,  causing  heavy 
loss.  They  are  fast  changing  their  former  custom,  which  now  brings  the  young 
lambs  in  May  and  early  June. 
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Some  of  these  people  are  quite  wealthy,  owning  flocks  of  sheep  numbering  all  the 
way  from  a  few  dozen  up  to  many  thousands.  I  dare  say  there  are  some  Navajo 
who  are  worth  from  $3,000  to  $8,000.  Many  are  poor  and  always  will  be,  but  none 
of  them  have  ever  been  known  to  starve.  I^ast  fall  there  was  much  said  in  the  news- 
papers about  the  "starving  Navajo,"  but  to  the  present  time  I  know  of  none  of 
them  having  star>^ed. 

I  have  known  from  the  time  I  arrived  here  that  the  tribe  ha<l  a  great  many  worth- 
leee  horses  and  used  my  best  endeavors  to  have  them  disposed  of,  but  it  seemed 
impossible  for  the  Indians  to  sell  them.  These  Indians  have  always  used  horseflesh 
more  or  less  insteatl  of  beef  or  mutton.  Late  last  fall  and  in  the  early  winter  I  sent 
out  an  order  to  those  who  claimed  to  be  hungry  to  go  into  the  herds  of  horses,  where 
they  were  wild  and  unbroken,  and  kill  and  eat  without  reference  to  whom  they 
belonged.  In  doing  this  I  expected  more  or  less  trouble,  but  felt  fully  competent  to 
manage  the  Indians  in  a  kind  manner  by  explaining  all  the  features  connected  with 
their  hungry  brethren  and  their  overstock  of  worthless  animals.  After  the  order 
was  issued  (it  was  about  two  weeks  afterwards)  an  Indian  came  in  and  complained 
that  some  Navajo  had  killed  one  of  his  horses.  I  inquired  whether  it  was  a  broncho 
or  work  horse.  He  said  it  was  not  a  work  horse.  I  then  asked  if  the  horse  was  of 
any  use  to  him.  He  said,  "No."  I  asked,  "Why  did  the  fellow  kill  your  horse?" 
He  said,  "To  eat."  I  remarked,  "He  must  have  been  very  hungry,"  and  he  said, 
"Maybe."  After  explaining  to  him  the  great  disadvantages  and  loss  of  goo<l  time 
in  caring  for  such  worthless  horses,  the  large  amount  of  grass  they  consumed,  the 
erazing  which  their  sheep  and  goats  would  otherwise  have,  and  the  necei-sity  which 
forced  this  Navajo  on  account  of  hunger  to  kill  his  horse  for  food,  he  finally  con- 
cluded that  probably  no  great  wrong  had  been  done.  From  that  on  there  were  but 
very  few  complaints  along  that  line,  and  those  who  did  complain  were  very  readily 
convinced  that  my  plan  was  for  the  best  interest  of  the  entire  tribe.  They  are  very 
philanthropic  when  it  comes  to  a  matter  of  hunger.  No  one  has  so  little  food  but 
that  he  will  divide  with  his  hungry  fellow-men.  Their  custom  while  partaking  of  a 
meal  is  that  no  matter  which  of  their  tribe  should  come  in  he  helps  himself  without 
any  formal  invitation  or  ceremony.  Such  hospitality  does  not  stop  with  their  own 
people.  If  a  white  person  called  at  their  hogan  and  made  them  understand  that  he 
was  hungry,  in  case  they  had  nothing  to  eat  they  would  soon  slaughter  a  sheep  or 
goat  and  broil  a  piece  for  the  hungry  caller. 

Improvements. — During  the  past  year  we  have  improved  the  water  system  at  the 
agentry  and  school  by  putting  down  a  4-inch  spiral-riveted  pipe  from  the  soring  to 
the  plant,  a  distance  of  about  1 J  miles,  and  connecting  the  same  with  the  different 
school  buildings.  For  this  we  were  allowed  $3, 100  for  labor,  and  the  work  was  mostly 
done  by  Indians. 

We  have  also  constructed  a  fine  stone  laundry,  30  by  60  feet.  This  labor  was  also 
performed  by  Indians  under  supervision  of  one  white  man  as  foreman. 

There  has  also,  under  contract,  been  installed  at  the  school  a  fine  steam  engine  for 
pumping  purposes,  a  large  cistern  built  near  the  laundrv  to  receive  the  water  from 
the  main  line,  which  by  the  aid  of  theeUgine  is  pumped  into  a  large  tank  built  under 
the  same  contract  on  the  side  of  the  mountain  at  an  elevation  of  84  feet  above  the 
base  of  the  school  buildings.  This  tank  is  inclosed  in  a  good,  8ul)stantial  house,  well 
painted.  This  makes  our  water  system  quite  complete  and  affords  good  pressure 
from  the  tank,  which  is  only  intended  for  fire  protection,  the  gravity  system  from 
the  spring  being  suflScient  for  ordinary  purposes. 

For  the  overflow  from  the  cistern  we  have  a  4-inch  pipe  laid  underground  to  the 
school  garden,  thus  furnishing  a  good  supplv  for  irrigating  it. 

At  Little  Water  School. — At  this  school  we  have  put  down  a  new  well,  37  feet  deep, 
walled  with  stone,  being  10  feet  in  diameter  in  the  clear.  Over  this  we  have  erected 
a  good,  substantial  pump  house  and  installed  a  4-horsepower  Fairbanks,  Morse  & 
Company  gasoline  engine  for  pumping  the  water  into  a  tank  some  300  feet  distant 
and  located  near  the  school  buildings. 

We  also  have  in  course  of  erection  a  new  school  building  which  will  give  us  a  school- 
room with  capacity  for  30  pupils,  dining  room  and  kitchen  with  capacity  for  140 
pupils,  sewing  room,  recreation  room,  and  two  large  rooms  for  employees'  quarters. 
with  a  basement  under  part  of  the  building  sutficient  to  store  all  the  vegetables  needed 
for  the  school  and  employees.  This  building  will  have  a  belt  measurement  of  about 
350  feet.  We  will  also  make  two  additions  to  the  girls'  dormitory  for  sick  room  and 
mess  kitchen  for  employees.     This  building  will  cost  about  $6,000  complete. 

During  the  year  we  have  made  considerable  new  road,  improved  some  of  the  old, 
built  three  new  bridges,  and  kept  all  others  in  good  repair. 

Work  in  the  San  Juan  River  country, — The  Government  has  built  one  irrigation  ditch 
under  the  supervision  of  S.  E.  Shoemaker,  supervisor  of  constructed  ditches,  who  is 
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located  opposite  the  little  town  of  Fruitland,  N.  Mex.,  on  the  south  side  of  the  river, 
near  the  north  line  of  this  reservation.  The  ditch  built  is  some  35  miles  down  the 
river  on  the  south  side  thereof.  This  ditch  is  about  4i  miles  in  length  and  issuscej)- 
tible  of  irrigating  about  600  acres  of  land. 

Mr.  Shoemaker  is  now  at  work  on  another  ditch  some  distance  l)elow^  this,  which 
will  l)e  about  4  miles  in  length  when  completed  and  will  irrigate  about  500  acres. 
This  work  is  l)eing  done  largely  by  Indian  labor.  There  are  oUier  Iwations  farther 
down  the  river  which  should  have  ditches,  and  no  doubt  they  will  be  made  if  the 
Department  authorizes  them  and  allows  money  for  their  construction. 

FORT   APACHE   INDIAN   AGENCY. 

Mr.  C.  \V.  Grouse,  superintendent  of  the  Fort  Apache  Indian 
Agency  and  training  school,  gives  the  following  description  of  the 
Apache  Indians  under  his  care: 

It  is  difficult  to  measure  spiritual  progress,  yet  sufficient  is  manifest  to  be  certain 
that  these  Indians  have  made  some  advancement.  Very  few  of  their  number  feel 
that  the  Government  should  feed,  clothe,  and  shelter  them,  and  they  are  willing  to 
work  if  intelligently  directed,  and  provided  they  can  see  the  **pay**  in  it  for  the 
labor.  When  given  an  opportunity  they  furnish  all  the  forage  supplies  for  the  mili- 
tary at  Fort  Apache,  and  in  so  doing  they  earn  from  $12,000  to  $15,0(X).  Last  year 
they  earned  with  their  own  hands  $30,000  from  com,  barley,  hay,  wood,  and  char- 
coal; this  year  they  did  not  make  as  good  a  showing  because  they  did  not  have  the 
opportunity,  for  about  two-thirds  of  the  contracts  for  hay  forage  were  given  to  the 
whites,  and  contrary  to  regulations  made  by  the  Secretary  of  War.  I  think,  however, 
that  this  error  will  not  be  made  again. 

Since  January  last  they  have  earned  several  thousand  dollars  in  clearing  and  fencing 
farm  land  and  in  the  making  of  public  roads.  With  practically  no  assistance  they 
have  made  a  wagon  road  from  this  agency  to  the  Cibecue  Valley.  This  road  is  about 
50  miles  long.  They  have  also  assisted  in  making  the  road  leading  sooth  to  San 
Carlos;  they  have  sold  wood  to  this  agency  and  school  and  to  the  military,  in  amount 
1  200  cords,  for  which  they  received  $3,300*;  and  they  did  the  most  of  the  work  in  the 
making  of  the  power  canal  here  at  the  agency.  This  canal  conveys  water  to  a  tur- 
bine that  propels  both  pump  and  dynamo  to'  furnish  both  agency  and  school  with 
water  and  light.  We  have  the  only  complete  water  and  sewer  system  and  the  only 
electric-light  plant  in  the  county. 

The  three-story  stone  building  recently  finished  for  the  school  is  very  complete  in 
appointments;  in  fact,  it  has  nothing  superior  in  the  service.  It  is  the  intention  of 
the  Department  to  have  four  other  buildings  of  the  same  quality  and  character  for 
the  pro|>er  training  of  Apache  children.  We  have  500  children  of  school  ace  on  this 
reservation,  but  about  150  of  them  are  not  physically  fit  to  be  placed  in  ecnool  anv- 
where.  The  prevailing  ailment  indicates  tuberculosis.  Hence  there  are  at  least  3§0 
Indian  children  here  that  are  physically  able,  and  accommodations  for  not  more  than 
150  of  them. 

It  is  sometimes  ui^d  that  this  reservation  should  be  alloted  to  the  Indians  of  the 
reserve,  giving  each  person  160  acres,  then  throw  open  the  parts  remaining  to  settle- 
ment by  the  whites.  Such  talk  is  absolutely  foolish  when  the  fact  is  known  that 
no  white  man  would  even  attempt  to  settle  in  such  a  mountainous  country  with  a 
family.  Such  argument  is  usually  made  by  stockmen  who  want  this  rough  land  for 
no  other  purpose  than  to  graze  it  or  to  come  into  possession  of  the  timber.  The  2,000 
Indians  of  this  reservation  will  eventually  need  ever>'  foot  of  it  in  the  herding  industry, 
for  that  is  their  material  salvation.  No  Indian  can  make  a  living  on  1  acre  of  farm 
land,  and  that  is  the  amount  of  such  land  here  for  each  Indian.  I  am  yet  unable  to 
see  how  either  this  or  the  San  Carlos  Reservation  can  be  allotted,  as  well  as  other 
Indian  lands  of  the  same  character.  An  Indian  might  be  alloteti  1,000  acres  and 
yet  be  unable  to  make  a  living,  for  the  reason  that  that  thousand  acres  may  have  no 
water.  There  is  as  much  as  50,000  acres  in  a  body  here  and  not  any  water  on  it  except 
during  the  so-called  rainy  season — July  and  August. 

The  superintendent  (formerly  agent)  has  collected  about  $12,000  from  permittees 
for  grazing  privileges  during  the  past  two  years.  He  is  investing  this  money  for  cattle 
for  the  Indians,  and  he  believes  that  within  the  ensuing  three  years  these  Indians  will 
be  wholly  self-supporting  from  this  industry  mainly. 

The  wealth  of  this  reservation  is  mainly  in  its  grazing  and  timl>er.  The  timber  has 
no  value  to  the  Indian,  for  the  law  forbids' his  selling  it;  hence  none  of  this  timber  has 
been  used  except  by  this  agency  and  the  military  at  Fort  Apache  in  the  construction 
of  the  necessary  buildings. 
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As  long  as  the  grazing  here  is  limited  to  ten  or  twelve  thousand  head  of  cattle  or 
horses  there  is  no  danger  of  destruction  of  forest  or  vegetation  of  any  kind,  for  there 
is  at  leai?t  200  acres  for  each  animal.  In  the  effort  to  establish  the  stock  industry 
here  great  difficulty  is  experienced  because  of  the  fact  that  the  Indians  do  not  give 
the  stock  proper  care  and  attention.  The  superintendent  appoints  a  few  of  them  as 
herders;  thev  soon  grow  tired  of  looking  at  the  cattle  and  staying  in  one  place,  and 
(juit  the  herd  for  the  trail  of  deer;  the  cattle  soon  become  lost  in  the  mountains,  and 
it  is  then  difficult  to  find  them;  or  if  left  to  watch  a  flock  of  sheep  they  soon  get  hun- 
gry and  have  a  mutton.  These  facts  make  it  evident  that  the  mcrease  in  the  herd 
and  flock  must  be  slower  than  with  people  who  have  the  sense  of  care  and  responsi- 
bility. But  this  is  training,  and  it  requires  time,  patience,  and  a  great  stock  of  for- 
bearance; yet  it  can  and  will  surely  be  accomplished. 

It  is  doubtful  if  there  be  much  precious  metals  on  this  reservation.  The  United 
States  law  should  be  so  modified  as  to  permit  miners  to  prospect  this  land  to  deter- 
mine if  there  is  any  valuable  minei*al  in  these  mountains.  There  are  millions  of  tons 
of  fine  building  stone  here,  but  it  has  no  value  until  it  can  be  reached  by  a  railroad. 

OTHER  ARIZONA   INDIANS. 

Moijui  Indians, — ^The  Moqui,  or  Hopi,  Indians  are  not  reservation 
Indians.  They  live  in  pueblos  similar  to  those  of  the  Pueblo  Indians 
of  New  Mexico.  Their  reservation  embraces  an  area  of  about  65  miles 
east  and  west  and  65  miles  north  and  south.  The  water  supply  is  verv 
limited,  and  irrigation  is  carried  on  in  the  primitive  Indian  method. 
The  Moqui  are  provident  and  self-supporting.  They  have  been  known 
to  have  a  supplv  of  corn  and  dried  peaches  on  hand  from  two  to  four 
years.  The  principal  crop  is  corn,  of  which  they  i-aise  nearly  as  much 
as  the  other  tribes  of  the  Territor}^  combined.  Other  products  are 
sweet  corn,  squashes,  beans,  and  melons.  The  majority  of  faruLs  are 
patches  of  from  3  to  20  acres,  a  few  having  as  high  as  30  acres  under 
cultivation.  Thev  also  possess  large  flocks  of  sheep  and  goats.  The 
Moqui  are  the  only  Indians  reporting  orchard  products  to  any  extent. 
Peach  trees  to  the  number  of  l^;^^!  are  reported  as  owned  by  them. 

Oth/rado  River  Rei<ein'>atkm. — The  Colorado  JJiver  Reservation,  the 
home  of  650  Mohave,  extends  for  60  miles  along  the  Colorado  River 
and  contains  about  240,000  acres.  A  portion  is  subject  to  the  annual 
overflow  of  the  Colorado  River,  but  the  larger  part  requires  irrigation 
to  raise  a  crop.  It  is  estimated  that  nearly  the  entire  valley  could  be 
irrigated  with  an  inexhaustible  supply  of  water  at  a  nominal  expense. 
The  land  thus  inngated  could  support  nearly  all  the  Indians  of  Arizona. 

The  resources  of  the  reservation  are  very  great.  The  soil  is  as  fer- 
tile as  any  in  Arizona,  and  crops  will  grow  the  year  around.  All 
fruit  trees  indigenous  to  southern  California  thrive  here. 

Wheat  is  the  most  successful  crop  of  the  Mohave,  but  barley  and 
corn  do  well.  The  vegetables  usually  grown  are  beans,  melons,  and 
pumpkins.  A  centrifugal  pump  recently  installed  irrigates  about  500 
acres. 

Papago  Indiaiw. — The  Papago,  or  San  Xavier,  Reservation  embraces 
an  area  of  105  square  miles.  The  chief  occupation  of  the  Indians  is 
agriculture,  in  wnich  they  are  making  steady  progress,  although  they 
have  experienced  many  drawbacks.  They  are  industrious  and  eco- 
nomical, spending  the  money  received  from  their  crops  on  improved 
machinery  and  in  building  new  homes. 

PUBLIC   BUILDINGS. 

The  public  buildings  of  Arizona  are  the  capitol,  located  at  Phoenix; 
the  University  of  Arizona,  at  Tucson;  the  Territorial  prison,  at  Yuma; 
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the  Territorial  asjluni  for  the  insane,  at  Phoenix;  the  Northern  Ari- 
zona Normal  School,  at  Fla^taff ;  the  Tempe  Normal  School,  at  Tempe, 
and  the  Territorial  Industrial  School,  at  Benson. 

The  capitol  building,  constructed  at  a  cost  of  about  $130,0iM»,  is  one 
of  the  finest  public  buildings  possessed  by  any  Territory,  and  would 
be  a  credit  to  many  wealthy  States.  The  building  is  184  by  84  feet, 
and  four  stories  in  height.  Accommodations  are  provided  in  the 
building  for  the  various  Territorial  officials,  the  legislature,  and  the 
survey or-geneml.  The  capitol  grounds  are  extensive,  comprising  10 
acres,  the  capitol  building  commanding  a  central  location  and  facing 
the  main  street  of  the  city  of  Phoenix,  which  leads  to  the  capitol 
grounds.  The  grounds  are  well  cared  for,  and  contain  numbers  of 
deciduous  trees,  palms,  roses,  shinibs,  and  cactuses. 

The  rotunda  of  the  capitol  is  44  feet  in  diameter  and  extends  from 
the  ground  floor  through  all  the  stories  of  the  building  to  a  height  of 
78  feet,  being  surmounted  by  a  dome  which  is  crowned  by  a  statue  of 
Liberty  16  feet  in  height.  The  dimensions  of  the  halls  provided  for 
the  legislative  bodies  are  38  by  36  feet,  and  sj^ecial  attention  has  been 
given  to  the  acoustic  properties  of  these  halls  and  to  their  ventilation. 
The  gallery  space  in  each  hall  has  a  seating  capacity  of  between  20() 
and  300,  and  in  the  surrounding  halls  are  the  committee  and  other 
rooms  required  for  the  accommodation  of  the  assembly.  Spacious 
offices  are  also  provided  for  the  governor  and  other  Territorial  officers. 

The  Territorial  prison  buildings  are  inclosed  with  a  wall,  the  front 
and  rear  lengths  of  which  are  290  feet,  the  sides  being  321  feet  long. 
This  does  not  include  the  woman's  department  at  the  southwest  corner, 
which  is  about  30  by  30  feet.  The  walls  are  20  feet  high,  8  feet  thick 
at  the  bottom  and  5  feet  at  the  top,  surmounted  by  a  cement  cap  and 
coping.  Inside  of  the  walls  is  the  cell  house,  134  feet  long  by  66  feet 
wide,  built  of  rock  and  iron.  A  building  of  adobe,  167  feet  long 
bv  34  feet  in  width,  contains  the  engine  room,  boiler  room,  tailor  and 
sfioe  shops,  laundry  and  bath  house,  and  library;  and  the  kitchen  and 
dining-room  building  is  also  of  adobe,  110  by  21  feet.  The  dining 
room  is  75  feet  long  and  18  feet  wide  inside.  Outside  the  walls  ai-e 
the  office  of  the  superintendent — the  same  building — one  storj^  in  height 
and  38  by  38  feet  m  size,  being  also  used  as  a  storehouse,  anH  a  2-story 
building  for  the  sleeping  accommodations  of  the  guards. 

The  insane  asylum  consists  of  a  main  central  building  of  brick,  two 
wings  of  two  stories,  and  basements.  The  main  building  is  100  feet 
long  and  50  feet  wide.  A  hall  of  12  feet  in  width  runs  the  entire  length 
of  the  building.  On  each  side  of  the  central  structure  there  is  a  wmg 
100  feet  long  and  40  feet  in  width,  separated  from  the  main  building 
by  a  vestibule  16  feet  wide.  The  outbuildings  consist  of  a  general  din- 
ing room,  100  feet  b\'  40  feet,  with  two  wings  each  16  by  20  feet.  A 
building  containing  the  engines,  boilers,  dynamos,  and  pumping  plant, 
and  the  stables,  carpenter  shop,  blacksmith  and  paint  shops  comprise 
the  other  buildings  of  importance.  The  ornamental  grounds  in  front 
of  the  asylum  contain  4  acres,  tastefully  stocked  with  trees,  semitrop- 
ical  flowers,  plants,  and  palms.  The  asylum  is  situated  2  miles  east  of 
the  business  section  of  Phoenix. 

The  normal  school  building  at  Tempe  is  a  commodious  structure,  136 
feet  long,  80  feet  wide,  and  three  stories  high.  The  lower  story  is  of 
brown  sandstone,  and  the  other  two  of  pressed  brick  with  sandstone 
trimmings.     This  edifice  is  beautiful  in  architectural  design,  convenient 

Digitized  by  V^OOQ  IC 


REPORT    OF    THE    GOVERNOR    OF    ARIZONA.  187 

in  arrangement,  and  substantial  in  construction.  All  things  consid- 
ered, the  building  is  excellently  equipped  for  the  purposes  of  normal 
school  work.  During  the  year  the  construction  of  a  dormitory  was 
begun,  and  will  be  in  readiness  when  the  fall  term  of  school  opens. 

The  Northern  Arizona  Normal  School  is  located  at  Flagstaff,  in 
Coconino  County,  and  is  an  important  addition  to  the  educational  sys- 
tem of  the  Territory.  The  building  is  of  stone,  commodious,  and  con- 
venient in  its  appointments.  It  is  the  finest  public  building  in  Ari- 
zona so  far  constructed  except  the  capitol.  The  improvements  made 
during  the  year  will  be  found  under  tne  subject  of  education  in  the 
report  of  the  president  of  the  normal. 

A  description  of  the  University  of  Arizona  will  be  found  under  the 
subject  of  education  in  the  report  of  the  acting  president  of  the 
university. 

The  Territorial  Industrial  School  was  completed  during  the  present 
year,  and  preparations  made  for  opening  the  school  in  October. 
Many  improvements  were  made  during  the  present  year  in  complet- 
ing the  building  for  occupancy.  It  is  one  or  the  most  substantial  and 
imposing  structures  in  tne  Territory.  The  building  is  120  feet  in 
length  and  54  feet  6  inches  in  depth,  being  two  stories  in  height,  with 
a  basement  50  by  35  feet  under  each  of  the  two  wings  of  the  building. 
White  tufa  stone  is  used  throughout  the  building,  and  the  inside  facing 
is  of  brick. 

HUNTING   AND   FISHING. 

Mr.  W.  L.  Pinney,  member  of  the  Territorial  fish  and  game  com- 
mission, submits  the  following  statement,  which  will  show  the  condi- 
tion of  the  wild  game,  large  and  small,  in  Arizona  and  the  seasons  when 
they  may  be  killed: 

The  open  game  season  in  Arizona  for  the  years  1903,  1904,  and  1905  is  as  follows: 
Antelope,  killing  prohibited  until  January  1,  1903;  quail,  bobwhite,  partridge,  pheas- 
ant, snipe,  rail,  grouse,  October  15  to  March  1;  ducks,  geese,  brant,  doves,  open  all  the 
year;  trout,  not  less  than  6  inches  long,  June  1  to  September  1;  black  bass,  strawberry 
bass,  crappie,  September  1  to  December  1. 

Limit. — Three  male  deer  in  one  season;  25  ducks  and  25  quail  in  one  day.  Fishing 
with  hook  and  line  only  permitted.    Sale  of  any  of  the  above  game  prohibited. 

At  the  solicitation  of  the  sportsmen  of  the  Territory  the  legislature  of  1903  made 
some  changes  in  the  game  laws,  making  the  deer  season  earlier  in  the  fall  and  two 
weeks  longer,  and  making  the  season  for  killing  ducks,  geese,  and  brant  open  all  the 
year.  It  was  formerly  the  same  as  the  quail  season.  Ducks  do  not  breed  m  the  Ter- 
ritory, are  never  here  late  in  the  spring,  but  are  sometimes  found  in  great  numbers 
late  in  the  summer  or  early  in  the  fall,  before  the  season  opened  under  the  old  law. 

The  killing  of  antelope  has  been  prohibited  since  1901,  and  the  small,  scattered 
bands  then  in  the  Territory  are  reported  to  have  multiplied  rapidly.  Very  few  have 
been  killed  except  by  the  Indians,  and  prosecutions  have  been  made  for  violations  of 
the  antelope  law  wherever  found.  The  several  varieties  of  deer  in  the  Territory  are 
becoming  more  numerous,  and  they  may  be  easily  found  in  any  of  the  mountainous 
sections. 

Quail  are  abundant  all  over  Arizona,  and  it  is  not  difficult  to  kill  the  "limit"  any 
day  of  the  open  season.  Doves  in  the  winter  and  white-winged  pigeons  in  the  sum- 
mer are  more  numerous  than  any  other  game  birds  we  have,  and  are  hunted  exten- 
sively. The  building  of  the  Tonto  reservoir  and  other  irrigation  works  for  storing 
water  will  bring  large  numbers  of  waterfowl  here  to  winter,  and  it  is  believed  will 
make  Arizona  one  oithe  best  shooting  grounds  for  ducks  and  geese  in  the  country. 

In  the  mountain  regions  bear  and  mountain  lions  are  still  quite  plentiful.  The 
boards  of  supervisors  of  the  different  counties  offer  liberal  rewards  for  scalps  of  wild 
animals  ($20  for  lion,  $10  for  bear,  and  $1  for  wild  cat  or  coyote),  which  results  in 
several  hundred  being  killed  each  year. 

Several  of  the  mountain  streams  abound  in  trout  and  bass.  Black  bass,  crappie, 
and  catfish  have  been  placed  in  the  rivers  of  central  Arizona,  and  are  doing  well. 
Carp,  suckers,  and  other  fish  peculiar  to  this  section  are  very  plentiful. 
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NATURAL  SCENERY. 

The  Grand  Canyon  of  the  Colorado  River  in  northern  Arizona 
stands  preeminent  among  the  natural  wonders  of  this  Territory.  Dur- 
ing the  past  year  the  travel  to  the  canyon  has  increased  wonderf uUv, 
owing  to  the  railroad  facilities  and  the  establishment  of  hotels  for  tfee 
accommodation  of  guests.  The  great  gorge  is  now  reached  without 
any  of  the  discomforts  of  frontier  travel,  and  many  tourists  stop  off  at 
Williams  and  take  the  train  for  a  day's  stay  at  the  Grand  Canyon. 

Among  the  distinguished  visitors  this  year  was  President  Roosevelt 
and  party,  and  the  impression  which  comes  to  all  who  visit  the  pla<^ 
is  best  described  by  the  words  of  the  President  in  his  address  to  the 
Arizona  people  who  gathered  on  the  rim  of  the  canyon  to  greet  the 
Chief  Executive  of  our  nation  on  May  6, 1903.     The  President  said: 

I  have  come  here  to  see  the  Grand  Canyon  of  Arizona,  because  in  that  canyon 
Arizona  has  a  natural  wonder  which,  so  far  as  I  know,  is  in  kind  absolutely  unpar 
alleled  through  the  rest  of  the  world.  I  shall  not  attempt  to  describe  it,  because  1 
can  not.  I  could  not  choose  words  that  would  convey  or  that  could  convey  to  anv 
outsider  what  that  canyon  is.  I  want  to  ask  you  to  do  one  thing  in  connection  with 
it  in  your  own  interest  and  in  the  interest  of  the  country — to  keep  this  great  wonder 
of  nature  as  it  now  is.  I  was  delighted  to  learn  of  the  wisdom  of  the  Santa  Fe  Rail- 
road people  in  deciding  not  to  build  their  hotel  on  the  brink  of  the  canyon.  I  hope 
you  will  not  have  a  building  of  any  kind,  not  a  summer  cottage,  a  hotel,  or  anything 
else  to  mar  the  wonderful  grandeur,  the  sublimity,  the  great  loneliness  and  beauty 
of  the  canyon.  Leave  it  as  it  is.  Man  can  not  improve  on  it — not  a  bit.  The  ^:ee 
have  been  at  work  on  it,  and  man  can  only  mar  it.  What  you  can  do  is  to  keep  it 
for  your  children  and  your  children's  children  and  for  all  who  come  after  you  as  one 
of  the  great  sights  which  every  American,  if  he  can  travel  at  all,  should  see. 

The  natural  bridge, — This  bridge  spans  Pine  Creek,  one  of  the  trib- 
utaries of  the  upper  Verde  River,  in  Gila  County,  in  the  extreme 
northwest  corner  of  Tonto  Basin,  and  about  4  miles  from  the  town 
of  Pine.  This  remarkable  natural  formation  of  rock,  spanning  a  deep 
chasm  and  forming  a  perfect  bridge,  is  one  of  the  wonders  of  the  world 
and  far  exceeds  the  Natural  Bridge  of  Virginia  in  extent  and  grandeur. 
The  span  of  this  bridge  is  80  feet,  and  the  width  up  and  down  the 
creek  is  150  yards.  The  arch  is  perfect  in  form,  ana  gi-eat  limestone 
walls  on  either  side  curve  to  meet  and  sustain  the  arcn  presenting  a 
scene  of  gro^t  attractiveness  and  wonder.  The  stream  which  runs 
beneath  the  bridge  and  winds  among  the  bowlders  forms  pools  of 
unknown  depths. 

There  are  numerous  caves,  many  of  which  have  been  explored,  and 
little  streams  of  water  run  through  the  crevices  of  the  rocks  and  trickle 
from  the  roofs  of  the  caves.  Any  article,  whether  of  wood  or  soft 
substance,  becomes  petrified  if  placed  in  a  position  where  the  dripping 
water  will  saturate  it.  There  is  a  hole  in  the  bridge  through  wnieh 
one  can  look  down  to  the  creek  below,  126  feet. 

Tourists  reach  this  great  wonder  by  means  of  saddle  horses  and 
burros,  and  the  place  is  a  favorite  one  for  campers  and  hunters. 

The  petrljied  fore^st, — Probably  one  of  the  most  interesting  curiosi- 
ties in  the  Territory  is  the  large  petrified  forest  in  Navajo  Countv, 
which  extends  over  many  miles,  (rreat  trees,  petrified  to  solid  rock, 
and  limbs  and  branches  are  found  throughout  tne  area  covered  bj"  the 
forest.  The  texture  of  the  dead  trees  is  distinctly  shown,  and  beauti- 
ful specimens  from  this  forest  are  found  on  every  hand.  Fossils  of 
animals  of  extinct  species  are  found  among  the  trunks  of  trees.  Mon- 
archs  of  a  once  mighty  forest  are  here  strewn  about  for  miles,  and 
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every  liber  preserved  in  shapely  forms  of  stone.  This  remarkable 
scene  is  but  a  few  miles  northeast  from  Holbrook,  on  the  Atlantic  and 
Pacific  Railroad,  and  is  visited  by  many  tourists  during  the  vear. 

Other poinU  of  interest, — The  cliff  dwellings  in  Yavapai  an(f  Coconino 
counties,  Montezuma's  well  and  castle  in  Yavapai  County,  the  ice  caves 
of  the  San  Francisco  Mountains,  numerous  not  springs  in  different 
parts  of  the  Territory,  and  the  ancient  ruins  of  prehistoric  interest  are 
interesting  to  the  tourist  who  travels  in  this  Territorv. 

Mmmtain  ranges.  — The  mountains  of  Arizona  provide  natural  scener^^ 
unsurpassed  in  any  mountain  regions. 

There  are  many  streams  where  fishing  attracts  people  from  the  val- 
le3^s  and  plains  during  the  summer  montns,  and  beautiful  natural  parks 
are  found  in  the  mountains,  where  escape  from  the  heat  of  the  valleys 
is  provided.  The  altitude  of  the  principal  mountain  ranges  above  sea 
level  is  as  follows: 

^  Feet. 

San  Francisco  Peak 12, 561 

Sierra  Blanca 11, 496 

Mount  Graham 10, 516 

OldBaldy  (Santa  Rita  Mountains) 10,315 

Santa  Catalmas 9,950 

Mount  Kendrick 9,800 

Mount  Turnbull 9,500 

Mount  Sitgreaves 9, 087 

Bill  Williams 9,080 

Chiricahua 9,000 

Mount  Union  (Sierra  Pri eta) 9,000 

Four  Peaks  (Mazatzal  Range) 8, 600 

Wallapai  Mountain 8,000 

Superstition  Mountain 8, 000 

Baboquivari 7, 000 

THE   PRESS. 

All  cities  and  towns  of  importance  in  the  Territory  are  supplied 
with  newspapers  which  are  devoted  to  setting  forth  the  resources  of 
their  sections  and  bringing  to  the  attention  of  the  outride  world  the 
material  and  social  progress.  The  newspapers  are  generously  patron- 
ized and  duly  appreciated  as  an  invaluable  agency  in  the  upbuilding 
of  the  TeiTitory.  They  are  well  edited,  public  spirited,  and  coura- 
geous.    Several  newspapers  were  established  during  the  year. 

The  various  daily  and  weekly  publications  in  the  Territory  are  given  as 
follows:  The  Arizona  Star,  Tucson  (d.);  The  Tucson  Citizen,  Tucson  (d.); 
The  Tucson  Post,  Tucson  (w.);  Alianza,  Tucson  (w.J;  El  Fronterizo, 
Tucson  (w.);  The  Arizona  Silver  Belt,  Globe  (w.);  The  Globe  Times, 
Globe  (w.);  The  Pima  Paragon,  Pima  (w.j;  The  Safford  Guardian,  Saf- 
ford(w.);  Solomonville  Bulletin,  Solomonville  (w.);  Clifton  Era,  Clif- 
ton (w.);  Morenci  Standard,  Morenci  (w.);  The  Oasis,  Nogales(w.);  The 
Border  Vidette,  Nogales  (w.);  The  Daily  Times,  Nogalea,  (d.);  Tomb- 
stone Prospector,  Tombstone  (d.);  Bisbee  Review,  Bisbee  (d.);  Bisbee 
Miner,  Bisbee(d.);  Douglas  Dispatch,  Douglas  (d.);  University  Monthly, 
Tucson  (m.);  Native  American, Phoenix(w.);  Holbrook  Argus,  Holbrook 
(w.);  Winslow  Mail,  Winslow  (w.);  St.  Johns  Herald,  St.  Johns  (w.); 
Snips,  St.  Johns  (w.);  Coconino  Sun,  Flagstaff  (w.);  Williams  News, 
Williams  (w.);  Mohave  Miner,  Kingman  (w.);  Our  Mineral  Wealth, 
Kingman  (w.);  The  Arizona  Arrow,  Chloride  (w.);  Prescott  Courier 
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Prescott(d.);  Arizona  Journal-Miner,  Prescott(d.);  The  Hemld,  Pres- 
cott  (d.);  Jerome  Mining  News,  Jerome  (w.);  Jerome  Reporter,  Jerome 
(w.);  News-Herald,  Martinez  (w.);  The  Arizona  Republican,  Phoenix 
(d.);  The  Arizona  Gazette,  Phoenix  (d.);  The  Phoenix  Entei"prise, 
Phoenix  fd.);  Southwestern  Stockman,  Tucson  (w.);  Saturday  Review, 
Phoenix  (w.);  The  Arizona  and  New^  Mexico  Workman,  Phoenix  (m.); 
El  Mensajero,  Phoenix  (w.);  Tempe  News,  Tempe  (d.);  Mesa  Free 
Press,  Mesa  (d.);  Yuma  Sun,  Yuma  (w.);  The  Arizona  Sentinel,  Yuma 
(w.);  The  Florence  Blade,  Florence  (w.);  Range  News,  Willcox  (w.); 
Press,  Benson  (w.);  The  International  American,  Douglas  (d.);  The  Cat- 
tleman and  Miner,  Tucson  (w.);  The  Arizona  Cattleman,  Phoenix  (w.). 

LABOR  SUPPLY. 

The  supply  of  labor  in  Arizona  is  almost  always  equal  to  the  demand. 
Skilled  labor  receives  good  compensation  throughout  the  Territory, 
and  even  the  unskilled  laborei's  receive  fairly  good  daily  wages. 

Labor  is  organized  in  most  all  branches,  and  a  Territorial  organiza- 
tion embodying  all  labor  organizations  is  in  existence,  and  its  efforts 
are  directed  toward  improving  the  condition  of  the  laboring  men. 
Among  the  workmen  in  the  trades  there  are  many  intelligent,  skilled, 
and  industrious  men,  the  great  majority  of  them  being  property  holders 
and  substantial  citizens  of  the  Territory. 

There  was  a  contention  at  Morenci  during  the  year  when  the  eight- 
hour  law  went  into  effect,  and  a  foreign  element  among  the  miners  made 
it  necessary  to  call  out  the  Territorial  troops  to  protect  the  property 
of  the  mine  owners.  The  trouble  subsided  and  the  miners  returned  to 
work  after  being  out  but  a  short  time. 

NEW   LEGISLATION. 

The  twenty-second  legislative  assembly  of  the  Territory  convened 
on  January  19, 1903,  and  the  session  continued  until  March  19.  Up)on 
the  organization  of  both  branches  of  the  legislature  the  following  mes- 
sage was  read  by  the  Governor: 


GOVERNOR'S  MESSAGE  TO  THE  TWENTY-SECOND  LEGISLATIVE 
ASSEMBLY  OF  THE  TERRITORY  OF  ARIZONA. 

To  the  gentlemen  of  the  council  and  the  house  of  representatives  of  the  twenty-second 
legislative  assembly  of  Ariiona: 

In  obedience  to  the  statutes  of  Arizona,  which  make  it  the  duty  of  the  governor  to 
give  to  the  legislature,  at  the  commencement  of  each  session  thereof,  information  by 
message  of  the  condition  of  the  Territory  and  recommend  such  measures  as  he  deemV 
expedient,  I  have  the  honor  to  submit  for  your  consideration  the  following  statement 
of  Territorial  affairs,  with  the  accompanying  recommendations: 

During  the  past  two  years  the  Territory  has  matie  a  most  creditable  advancement 
in  the  development  of  her  natural  resources. 

Mining  still  easily  leads  as  the  main  industry  of  the  Territory,  the  development  of 
which  has  and  doe?  add  in  a  greater  degree  than  all  other  industries  to  her  material 
resources.  Closely  following  come  the  cattle  and  sheep  industries,  which,  despite 
the  drought  of  the  past  several  years,  continue  as  second  in  importance;  and,  in  the 
face  of  adverse  conditions  created  by  the  drought  and  the  consequent  shorta^  of 
the  water  supply  for  puri>ose8  of  irrigation,  the  agricultural  interests  of  the  Territory 
increase  in  value  yearly. 
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Taking  all  facte  into  consideration,  Arizona  is  to  be  congratulated  upon  the  material 
and  manifest  increase  in  thie  development  of  her  resources,  upon  the  peace  and  good 
order  which  prevail  within  her  borders,  and  upon  the  public  spirit  and  patriotism 
that  animate  her  citizens. 

As  the  law-making  body  of  the  Territorial  government,  a  great  responsibility  reste 
upon  YOU  to  pass  such  enactments  as  shall  be  for  the  general  ^vancement  and  welfare 
or  the'people  of  the  Territory.  Upon  the  coordinate  branches  of  the  government — the 
executive  and  legislative — equal  responsibility  reste  for  the  proper  conduct  of  affairs, 
and  surely  they  should  work  together  in  a  conscientious  and  harmonious  manner  for 
theproper  upbuilding  of  the  common  country. 

Financial  condition  of  the  Territory. — The  financial  condition  of  the  Territory  is  most 
encouraging,  while  her  standing  and  credit  in  the  financial  world  are  above  reproach. 
Nothing  shows  this  more  conclusively  than  bids  received  for  sale  of  bonds  during  the 
past  year.  The  highest  bid  for  $30,000  five  per  cent  World's  Fair  bonds  in  the  late 
spring  of  1902  was  1.07,  while  in  the  fall  of  the  same  year  a  bid  of  1.09  -f-  was  received 
for  $25,000  of  20-year  five  per  cent  university  bonds,  showing  the  material  and  rapid 
gain  in  Territorial  credit. 

The  reports  of  the  Territorial  auditor  and  Territorial  treasurer  of  June  30,  1902, 
submitted  herewith,  will  show  in  all  detail  the  receipts  and  expenditures  for  the  last 
two  years,  the  measures  taken  for  the  care  and  distribution  of  the  public  funds,  and 
the  aroounte  expended  for  the  maintenance  of  the  different  public  institutions. 

I  cordially  concur  in  the  recommendations  of  these  officials,  and  solicit  from  your 
honorable  oodies  a  careful  perusal  and  thorough  examination  of  these  reporte. 

In  mldition  I  submit  herewith  a  supplemental  report  of  the  Territorial  treasurer 
from  June  30  to  December  31,  1902,  which  will  show  you  the  amount  of  cash  on  hand 
in  the  treasury'  at  that  date  and  where  placed  for  safe-keeping. 

Under  other  heads  I  shall  take  up  the  subject  of  an  increase  of  the  revenues  and 
make  suggestions  for  your  consideration. 

Below,  from  the  report  of  the  board  of  equalization,  is  given  the^assessed  taxable 
property  of  the  Territory,  by  counties,  for  the  year  1902: 

Apache $870,747.57 

Cochise 4,050,484.77 

Coconino 4,456,475.86 

Gila 1,508,090.00 

Graham 3,388,775.82 

Maricopa 9,636,450.00 

Mohave 999,151.23 

Navajo 1,092,905.14 

Pima 3,725,551.59 

Pinal 1,680,956.17 

Santa  Cruz 1,303,511.39 

Yavapai 5,220,735.91 

Yuma 1,059,342.12 

Total  valuation  for  1902 39,083,177.57 

Total  valuation  for  1901 38,853,831.37 

Net  gain  over  1901 229,346.20 

The  average  valuation  for  the  year  1902  is  as  follows: 

Land,  cultivate<i  and  uncultivated,  per  acre $7. 20 

Land  grante  and  railroad  land,  per  acre .90 

Horses,  per  head 19. 08 

Mules,  per  head 28.87 

A^es,  pier  head 7. 22 

Cattle,  per  head 10. 64 

Sheep,  per  head 2.00 

Goate,  per  head • 2.00 

Swine,  per  head 3. 14 

Railroads,  standard  gauge,  per  mile 4, 824. 21 

Railroads,  narrow  gauge,  per  mile 3, 583. 33 

Railroads,  logging  roads,  per  mile 1, 034. 48 

If  the  Santa  Fe  Pacific  is  excluded  from  the  alx)ve  figures  the  average  valuation  of 
standard-gauge  railroads  per  mile  would  be  $6,277.77. 
The  rate  of  taxation  for  Territorial  purposes  is  $1,137  on  each  $100  valuation. 
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Following:  is  a  statement  of  the  bonded  and  floating  indebtedness  of  the  Territory 
on  June  SO,  1902: 

Date  TiUe.  \JiSs).      ^^^'         Amount. 


Percent. 

Julyl,  18S5..    Insane  aflvlum  bonds 20                7  1  ^O.dOO.OO 

Jan.l5,lHK8..   Territorial  funding  bonds '         25                6'  14O.0OO.00 

July  15,1892..    Territorial  funding  bonds 1         50                5  2,000.000.00 

Jan.l5,lH96..    Territorial  funding  bonds [         50                5  300.000.00 

Julyl.  1892..    World's  Fair  bonds 20                5  30,000.00 

June  1,1898...  Capitol  building  bonds i         50  i              6,  100.000.00 

Total 2,610.000.00 

Deduct  county  and  city  Indebtedness 1, 634, 027. 57 

Bonded  debt  account  of  Territory I  975. 972. 43 

Floating  debt  ( general-fund  warrants) 119, 839. 02 

Total 1,095,  Ml.  45 

Cash  in  hands  of  the  treasurer  available  for  the  redemption  of  the  above  Territorial  " 

indebt  eduess '  30.  S49. 5& 

Net  indebted neas  account  of  Territor>' i  1, 065, 461 .  90 

A  statement  of  county  and  city  funded  indebtedness  on  June  30, 1902,  is  as  follows: 


Apache  (^>unty 

CiX'onino  County 

Graham  County 

Gila  County  

Maricopa  ('ounty 

Mohave  County 

Pima  Count V 

Pinal  County 

Yavapai  County 

Yuma  County 

Total  counties 

Prescott  city 

Tucson  city 

Tombstone  city 

Total  counties  and  cities  . 


Annual 
iniert^jii. 


$43,743.50  f2,173.67 

159,000.99  7.950.05 

147,3(>4.70  7.3*;h2S 

44,781.36  2.239.07 

267.636.43  13,aM.S> 

105. 363. 29  5, 268. 16 

210,240.05  10. 51 -2, 00 

136. 138. 08  6.  >»06. 90 

310, 163. 78  15. 50v.  19 

88,791.11  4.439.55 


1,512,953.29  75.«7.W 

91,261.90  4,56:1.10 

16, 000. 00  f*00. 00 

18,812.38  690.62 


1,634,027.57    M.  701. 36 


From  the  above  statements  it  will  be  seen  that  the  net  Territorial  indebtedness  is 
$1,065,461.90. 

I  desire  here  to  call  attention  to  the  transfer  of  $52,788.48  from  the  general  fund  to 
the  interest  fund,  to  Ije  returned  tothe  j?eneral  fund  when  the  interest  fund  will  permit. 

This  transfer  of  funds  has  arisen  from  the  fact  that  the  interest  on  funding  l»onds 
exchanged  for  Yavapai  County  P.  and  A.  C.  railroad  bonds  had  to  be  cared  for,  and 
the  failure  of  Yavapai  County  to  levy  a  tax  during  the  time  the  validity  of  said  rail- 
road bonds  was  being  litigated.  That  litigation  having  ended,  Y'avajxai  County  is 
now  in  process  of  reimbursing  this  sum  to  the  Territory. 

The  outstanding  bonded  indebtedness  drawing  a  higher  rate  of  interest  than  5  j>er 
cent  could  easily  be  funde<l  into  50-year  5  per  cent  funding  bonds.  iStill,  I  should 
hardly  deem  this  advisable  in  view' of  the  high  premium  offered  for  20-year  5  jter 
cent  university  bonds.  I  should  judge  that  these  bonds,  when  mature,  could  l>e 
redeemed  by  the  sale  of  50-year  bonds  at  par,  drawing  a  rate  of  interest  a«  low  as  3 
per  cent,  or  perhaps  even  lower.  The  latter  method  would  be  the  business-like  way 
of  caring  for  these  bonds  shdhid  it  not  be  advisable  to  pay  them  off  at  maturity. 

Taxation  and  ret^mne. — Investment  of  money  by  capitalists  in  the  development  of 
industries  in  all  new  countries  is  retarded  to  a  great  extent  by  the  high  rate  of  taxa- 
tion which  comes  with  the  establishment  of  public  institutions  and  otner  enterprises 
incident  to  the  opening  of  a  new  country  to  settlement,  civilization,  and  the  l)enefi- 
(rent  influences  of  a  more  modem  life. 

The  time  is  now  ripe,  I  believe,  in  the  history  of  Arizona  when  the  matter  of  the 
reiiuction  of  the  rate  of  taxation  should  be  taken  up  by  the  l^^lature  of  the  Terri- 
tory in  a  spirit  of  fairness,  and  ways  and  means  devised  by  which  the  result  so  much 
to  be  desired  may  be  realized. 
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Great  wealth  has  for  many  years  been  taken  from  the  mines  in  this  Territory  and 
distributed  as  dividends  in  other  sections  of  the  world.  Assessments  have  been 
made  of,  and  taxes  levied  on,  the  surface  ground  and  reduction  plants  at  these  mines. 
This  has  been  done,  apparently,  without  taking  into  consideration  the  value  of  the 
indi\ddual  property  as  a  revenue  producer. 

I  believe,  in  justice  and  fairness,  that  owners  of  producing  mines  in  this  Territory 
would  willingly  pay  a  tax  on  the  output  of  their  mines,  such  tax  to  be  a  just  and 
proportionate  one  as  compared  with  other  Territorial  taxes,  and  to  be  applied,  as 
other  income  from  taxes  are,  to  the  support  of  the  government  under  whose  juris- 
diction their  mining  operations  are  conducted  and  from  whose  territory  their  reve- 
nues are  derived,  such  a  tax  should  be  made  so  that  in  no  sense  would  it  become  a 
detriment  to  the  development  of  new  mines  and  prospects. 

A  tax  such  as  this,  imposed  upon  the  output  of  producing  mines,  would  add 
materially  to  the  revenue  of  the  Territory,  would  greatly  reduce  the  rate  of  taxa- 
tion, and  would  allay  the  feeling  of  those  engaged  in  other  pursuits  than  mining  that 
they  are  bearing  more  than  their  share  of  the  expense  of  maintaining  the  govern- 
ment under  which  they  pursue  their  different  vocations  in  an  endeavor  to  better 
their  condition. 

I  most  respectfully  and  earnestly  recommend  this  subject  of  the  taxation  of  the 
product  of  mines  to  your  careful  consideration. 

I  desire  to  call  the  attention  of  the  l^islature  to  the  fact  that  our  liberal  corpora- 
tion laws  have  been  the  means  of  bringing  about  the  organization  in  our  Territory  of 
a  large  number  of  corporations  during  the  past  several  years.  At  least  one  of  the 
States  in  the  Union,  which  has  not  as  liberal  laws  as  our  own  in  respect  to  the 
organization  of  corporations,  is  deriving  sufficient  revenue  from  fees  collected  from 
corporations  organized  within  its  jurisdiction  to  cover,  or  nearly  so,  the  expense  of 
the  State  government;  therefore  there  is  no  reason  why,  with  a  fair  and  just  fee 
charged  by  our  Territory  to  the  corporations  which  take  advantage  of  our  laws  and 
organize  in  Arizona,  sufficient  revenue  should  not  be  derived  by  the  Territory  to 
assist  in  defraying  its  current  expenses. 

I  eam^tly  recommend  that  tne  legislature  enact  a  law  that  will  require  all  cor- 
porations organizing  under  our  laws  to  file  their  articles  of  incorporation  with  the 
Territorial  auditor  before  they  are  permitted  to  do  business,  and  that  the  auditor 
shall  have  the  same  recorded  in  the  office  of  the  secretary  of  the  Territory;  and  that 
a  reasonable  fee  for  filing  such  articles  with  the  auditor  shall  be  established,  and  in 
addition  thereto  the  amount  necessary  to  cover  the  cost  of  recording  such  articles. 

I  would  also  recommend  that,  whenever  a  corporation,  by  its  articles,  is  authorized 
to  have  its  office  or  offices  outside  of  the  Territory,  the  Territorial  auditor  shall  be 
made  the  resident  agent  of  such  corporation,  upon  whom  may  be  served  all  processes 
with  like  effect  as  if  served  upon  the  proper  officers  of  the  corporation  within  the 
Territory,  and  that,  for  the  services  of  the  auditor  as  such  agent,  a  reasonable  vearly 
fee  shall  be  charged  to  each  of  such  corporations;  that  the  moneys  received  t)y  the 
auditor  for  filing  the  articles  and  acting  as  agent  shall  be  turned  into  the  Territorial 
treasury  without  any  expense  to  the  Territory. 

As  nearly  all  the  corporations  which  have  been  organized  within  the  last  few  years 
in  Arizona  have  been  formed  by  nonresidents  for  the  purpjose  of  operating  outside  oi 
the  Territory,  the  burden  of  the  expense  for  the  organization  of  corporations  under 
such  a  law  as  recommended  herein  would  not  fall  upon  our  own  people,  but  upon 
citizens  of  other  States  and  Territories  who  avail  themselves  of  our  liberal  laws  to  do 
business  elsewhere. 

I  would  further  recommend  that  the  articles  of  incorporation  of  all  foreign  insur- 
ance companies,  which  are  now  required  to  be  filed  with  the  secretary  of  the  Terri- 
tory, under  title  13,  chapter  4,  Revised  Statutes,  be  filed  in  the  office  of  the  Territorial 
auaitor;  and  that  a  reasonable  fee  be  charged  by  the  auditor  for  filing  such  articles; 
and  that  the  auditor  be  made  the  resident  agent  of  the  companies  filing  such  articles, 
upon  whom  all  notices  and  processes  inav  be  t<erved  in  respect  of  said  insurance  cor- 
porations; and  that  a  reasonable  yearly  fee  be  charged  each  of  the  corporations  for 
the  services  of  the  auditor  as  their  agent;  and  that  the  statements  now  required  of 
such  insurance  companies  to  be  filed  with  the  secretary  of  the  Territory  be  filed  with 
the  Territorial  auditor;  and  that  all  the  duties  of  the  secretary  to  be  j)erformed  in 
respect  to  said  msurance  corporations  under  the  provisions  of  the  said  chapter  be 
performeil  by  the  Territorial  auditor,  and  the  fees  required  to  be  paid  in  connection 
therewith  be  paid  to  the  auditor;  and  that  upon  receipt  of  the  same  they  shall  be 
paid  over  into  the  Territorial  treajjury,  without  any  expense  to  the  Territory. 

I  believe  it  to  be  just  and  proper  that  the  Territorial  auditor,  who  is,  in  a  sense, 
under  our  laws  the  financial  and  accounting  officer  of  the  Territory,  should  have 
charge  of  all  matters  concerning  the  collection  of  the  revenues  of  the  Territory  as 
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much  under  hie  control  as  possible,  and  he,  being  now  a  salaried  officer,  cmi  perform 
all  duties  connected  therewith  without  further  expense  to  the  Territory;  the  amount 
of  the  fee,  as  specified  to  be  charged  in  each  instance,  to  be  established  by  legislative 
enactment. 

The  method  I  have  suggested  above  of  deriving  an  income  for  the  Territory  from 
a  tax  upon  corporations  desiring  to  take  advantage  of  our  liberal  corporation  laws, 
same  to  be  done  without  conflict  with  either  the  organic  act  of  the  Territorj-  or 
what  is  known  as  the  Harrison  act,  is  not  suggested  as  the  most  correct  or  only 
method,  but  as  one  of  the  favorable  ones;  at  any  rate,  I  recommend  that  some 
means  be  devised  by  which  an  income  can  be  derived  from  corporations  taking 
advantage  of  our  laws,  and  the  benefit  to  be  derived  therefrom  be  made  to  accrue  to 
the  Territory. 

It  might  not  be  amiss  here  to  call  the  attention  of  your  honorable  bodies  to  the 
increase,  with  the  growth  of  the  Territory,  of  business  in  the  auditor's  office,  and  the 
needed  provision  for  care  of  records  and'documents. 

I  would  recommend  that  all  canceled  bonds,  bonds  exchanged  for  funding  bonds 
and  other  evidences  of  indebtedness  of  the  various  counties  to  the  Territory  be  depos- 
ited in  the  office  of  the  auditor,  to  the  end  that  all  such  records  may  be  in  one  place; 
that  proper  arrangements  be  made  for  their  safe-keeping,  and  that  necessary  clerical 
force  be  allowed  the  auditor,  that  proper  books  and  records  may  be  kept. 

A  complete  listing  of  all  propertv  in  the  Territory  subject  to  taxation,  in  conjunc- 
tion with  the  means  above  outlined  for  an  increase  m  the  revenue,  will,  to  my  mind, 
secure  to  the  Territory  at  a  greatly  reduced  rate  of  taxation  an  amount  neceseary  to 
cover  all  legitimate  expenses  of  government  and  do  away  for  all  time  to  come  with  a 
floating  debt,  and  in  addition  provide  means  for  the  redemption  of  our  bonded  indebt- 
edness without  manifest  burden  to  the  taxpayers  of  the  Territory. 

While  upon  the  subject  of  taxation  and  revenue  it  will  not  be  amiss  that  I  suggest 
to  the  legislature  the  necessitv  of  establishing  some  unfailing  method  of  collecting  the 
tax  known  as  the  poll  tax,  tlie  full  amount  of  which  collection  goes  to  the  support 
and  maintenance  of  the  public-school  system  of  the  Territory. 

Nothing  can  be  more  laudable  than  that  proper  support  be  given  to  the  schools 
which  will  graduate  the  future  citizens  of  Arizona,  and  this  tax — solely  for  the  sup- 
port of  our  common  schools— should  be  gladly  and  willingly  paid  by  every  public- 
spirited  citizen,  and  special  effort  should  Ije  made  for  its  collection. 

In  1901  there  was  collected  as  a  poll  tax  and  turned  into  the  school  fund  the  sum 
of  $46,553,64,  while  in  1902  there  was  collected  as  a  poll  tax  and  turned  into  the  school 
fund  only  $28,942.51,  a  most  notable  decrease  in  the  revenues  from  this  source,  to 
which  your  attention  is  most  earnestly  invited,  remembering  that  this  method  of 
taxation  reaches  many  citizens  who  would  otherwise  aid  in  no  way  in  the  support  of 
the  Territorial  government. 

There  are  two  other  recommendations  I  wish  to  make  for  your  consideration: 
More  in  the  line  of  economical  administration,  \mt  equal  in  benefit  to  securing  an 
increase  of  revenue,  I  most  heartily  recommend  that  the  office  of  sheriff  in  the 
several  counties  and  justice  of  the  peace  and  constable  in  the  several  precincts  of 
counties  in  the  Territory  be  made  salaried  offices,  and  that  all  fees  l)e  paid  into  the 
county  treasury  to  the  credit  of  the  general  fund.  These  salaries  can  be  made  com- 
mensurate with  the  duties  performed  in  each  case,  and  I  firmly  believe  that  such  a 
system  inaugurated  in  Arizona  will  result  in  lasting  good  in  each  instance  to  the 
county  treasury.  Making?  the  office  of  sheriff  a  salaried  instead  of  a  fee  office  will, 
in  addition  to  the  aid  given  to  the  county  in  the  increased  revenues,  tend  much 
toward  purifying  elections. 

All  offices  in  this  Territory,  where  possible,  both  Territorial  and  county,  should 
be  made  salaried,  and  all  fees'  turned  into  the  Territorial  or  county  treasury,  as  the 
case  may  be. 

Asse^iiir. — Along  this  same  line  I  earnestly  recommend  that  the  office  of  assessor  in 
each  county  in  the  Territory  be  made  elective  instead  of  appointive,  in  order  that 
each  assessor  shall  be  resixjnsible  to  the  electors  of  his  county  for  the  proper  per- 
fonnanee  of  his  duty. 

JJiviswn  of  counlies  into  diMrictj^. — In  order  to  further  a  more  equitable  and  just 
administration  of  public  affairs,  the  purification  of  elections,  and  a  more  correct 
representation  in  the  house  of  representatives,  I  cordially  recommend  the  division 
of  counties  into  sui>er\'isorial  districts  for  the  election  of  members  of  the  board  of 
supervisors  (a  member  to  l)e  elec^ted  from  the  district  in  which  a  vacancy  is  to  exist) 
into  representative  districts,  in  order  that  where  a  county  is  to  be  represented  in  the 
lower  house  of  the  legL«lature  by  more  than  one  member,  said  members  shall  be 
electeil  in  their  respective  districts;  and  into  voting  precincts,  distinctly  described 
as  to  boundaries,  in  order  that  the  election  law  now  upon  the  statute  books  may  l>e 
Drooerlv  enforced. 
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Judickd  districts. — It  has  been  intimated  to  me  that  the  greater  number  of  cases 
coming  before  the  courts  in  this  Territory  are  brought  in  the  judicial  district  com- 
prised in  the  border  counties  of  the  Territory,  viz:  Cochise,  Pima,  and  Santa  Cruz, 
forming  the  first  judicial  district. 

If  such,  upon  examination,  is  found  to  be  a  fact,  I  would  suggest  as  a  remedy  that 
a  redistrictin^  take  place;  that  the  counties  of  Pima,  Santa  Cruz,  and  Pinal  form  one 
judicial  district,  and  that  Cochise,  Graham,  and  Gila  form  another,  thus  dividing 
between  the  two  districts  in  an  equitable  way  the  border  sections  of  our  Territory. 

The  above  suggestion  is  made  in  the  interest  of  the  cause  of  securing  prompt 
administration  of  justice. 

Primary  election  law. — I  recommend  that  a  primary  elet^tion  law  be  enacted  by  this 
legislature,  and  suggest  that  such  a  law  should  prescribe  that  the  primaries  of  all 
political  parties  in  the  Territory  desiring  to  place  candidates  in  the  field  at  any  elec- 
tion shall  be  held  at  the  same  place  and  on  the  same  day.  The  benefits  to  come 
from  such  a  law  can  easily  be  seen. 

S(jh  of  relics  of  prehistoric  races. — Largely  in  this  Territory  are  found  relics  of  a  pre- 
historic race  by  which  this  section  of  our  country  was  once  inhabited.  The  greater 
number  of  these  relics  of  great  historic  value  have  been  gathered  and  sold  in  other 
sections  of  the  country,  until  now  it  is  almost  impossible  to  secure  a  particularly  repre- 
sentative collection  or  the  ancient  pottery  and  stone  implements  so  much  admired 
and  desired  by  all. 

I  would  suggest  that  this  is  an  appropriate  time  for  the  Territory  to  make  such  a 
collection,  by  purchase  or  otherwise,  for  deposit  and  exhibition,  either  in  the  Terri- 
torial library  or  university.  In  a  few  years  it  will  be  impossible  to  make  a  collection 
of  evidences  of  this  ancient  race. 

Irrigation. — Could  the  full  benefit  of  the  irrigation  law  known  as  the  Newlands- 
Hansbrough  Act  for  the  reclamation  of  the  arid  lands  of  the  West  be  secured  to  Arizona 
in  the  immediate  future,  great  strides  would  be  made  in  this  Territorv  in  the  develop- 
ment of  the  agricultural  resources,  and  in  conformity  therewith  all  other  resources 
will  be  benefited. 

I  took  up  this  subject  to  some  considerable  length  in  my  annual  report  to  the  hon- 
orable Secretary  of  the  Interior,  who  has  charge  of  the  operation  of  the  law,  calling 
his  attention  to  the  assured  success  of  any  enterprise  inaugurated  within  the  limits  of 
this  Territory.  Any  effort  the  legislature  may  see  fit  to  put  forth  in  the  endeavor 
to  secure  to  Arizona  the  first  application  of  this  law  will,  I  am  sure,  be  fully  recog- 
nized and  appreciated. 

AUowing  United  States  Geological  Siireey  entrance  over  private  lands. — At  the  request 
of  the  honorable  Secretary  of  the  Interior  I  recommend  the  enactment  of  a  law 
allowing  the  employees  and  officials  of  the  United  States  Geological  Survey  entrance 
on  private  lands  in  this  Territory  in  furtherance  of  Government  work  of  interest  and 
value  to  all  citizens  of  Arizona,  and  I  suggest  the  following  as  the  proper  form  for 
such  enactment: 

"  An  act  authorizing  any  person  employed  under  and  by  nrtue  of  an  act  of  Con- 
gress of  the  United  States  relating  to  the  surveys  of  the'  Geological  Survey  of  the 
United  States. 

**  For  the  purpose  of  making  the  surveys  required  of  the  Federal  Geological  Survey 
by  acts  of  the  United  States  Congress,  it  shall  be  lawful  for  the  persons  employed  in 
making  the  same  to  enter  upon  the  lands  within  the  boundaries  of  this  Territory; 
but  this  act  shall  not  be  construed  as  authorizing  any  unnecessary  interference  with 
private  rights." 

IHoneer  Historical  Society. — There  is  in  this  Territory  a  most  worthy  society  known 
as  the  Pioneer  Historical  Society,  and  which  I  commend  to  you  for  support  in  its 
desire  to  preserve  the  historical  data  of  early  days  and  the  early  civilization  of 
Arizona. 

With  the  passing  away  of  the  pioneers  much  of  historical  interest  will  be  hard  or 
impoa*<ible  to  obtain,  and  which  will  as  years  sro  by  become  of  more  and  more  value 
5ina  interest. 

Now  is  the  appropriate  time  to  secure  such  material  for  preservation,  and  from 
which  will  be  made  a  great  part  of  the  history  of  our  Territory. 

I  cordially  concur  in  the  recommendations  made  in  the  report  of  the  society  sub- 
mitted herewith,  and  to  which  J  invite  your  careful  attention. 

Eijfld'honr  lau\ — In  all  probability  at  this  session  of  the  legislature  the  (luestion  of 
an  eight-hour  labor  law  will  come  up  for  consideration  and  discussion,  and  I  would 
respectfullv  surest  that  a  fair  and  impartial  view  of  the  subject  be  taken;  that  con- 
sideration "be  given  to  the  effect  of  the  same  upon  the  mining  industry  of  the  Terri- 
tory as  well  as  upon  the  labor  interests,  rememljering  that  such  laws  are  sometimes 
two-edged,  and  may  if  improperly  framed  or  made  too  far-reaching  in  effect  do  dam- 
age instead  of  good  to  the  interests  of  those  for  whose  benefit  they  have  been  framed 
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and  passed.  A  careful  study  of  the  effect  of  law8  of  similar  import  where  found  in 
operation  in  other  States  anil  Territories  is  cordially  recommende<l  should  such  mat- 
ter of  legislation  come  before  your  honorable  bodies. 

Governor^ s  office. — With  the' continued  and  extensive  prrowth  of  the  Territory  have 
grown  the  duties  of  the  governor  until  to-dav,  as  much  is  required  of  the  governor  of 
Arizona  as  of  the  governor  of  almost  any  otter  subdivision  of  our  common  countr>', 
and  for  which  but  inadequate  allowance  is  made  for  clerical  assistance  and  contih- 

fent  expenses  of  the  office  hy  the  Territory;  that  an  entirely  too  small  a  salary* — 
1,500 — is  now  allowed  the  pnvate  secretary  to  the  governor.  To  properly  perform 
the  duties  of  his  office  the  private  secretary  to  the  governor  must  be  an  expert  ste- 
nographer and  typewriter  of  the  best  claas/an  expert  file  as  well  as  a  trusted  confi- 
dential clerk,  and  such  men  throughout  the  country  receive  a  much  higher  salary 
than  that  allowed  here;  and  I  would  therefore  recommend  that  the  salary  of  said 
private  secretary  be  increased  to  the  sum  of  $1,800  per  annum,  and  that  projjer  filing 
cases  be  provide<l  for  use  in  the  office  of  the  governor  to  aid  the  secretary  in  his 
work. 

On  assuming  the  duties  of  governor  on  July  1  last  I  found  by  act  89,  laws  of  1901, 
the  governor  was  allowed  to  draw  $750  for  each  of  the  years  from  July  1,  1901,  to 
July  1,  190JJ,  on  his  own  receipt,  and  for  which  no  voucher  was  required  to  be 
returned. 

As  I  am  a  firm  believer  in  the  rule  that  appropriations  should  be  made  for  si>eoific 
purposes,  and  that  proper  vouchers  should  be  required  and  returned  in  all  cs^es 
where  public  funds  are  distributed  by  public  oflicials,  I  have  since  my  induction 
into  office  left  this  appropriation  untouched  in  the  Territorial  treasury. 

I  firmly  believe  it  to  be  a  bad  pret^edent  to  establish  that  any  Territorial  official 
shall  be  allowed  the  handling  of  public  funds  without  appropriation  for  a  distinct 
purpose  and  the  return  of  proper  vouchers  therefor. 

The  salary  of  the  governor  of  this  Territory,  as  appropriated  by  the  Congress,  is 
inadequate  for  the  services  required  of  him;  and  while  the  organic  act  prohibits  anv 
legislation  to  increase  this  salary,  the  failure  of  the  Congress  to  appropriate  the  full 
amount  allowed  bv  law  works  in  his  case  a  hardship. 

I  would  respectfully  request  that  I  be  allowed  the  services  of  an  extra  clerk  or 
secretary;  also  a  messenger  or  page  during  the  session  of  this  legislature,  compen- 
sation in  each  case  to  be  fixed  by  legislative  enactment. 

Territorial  officials. — The  officials  of  the  Territory— its  public  servants — are  per- 
forming their  duties  in  a  most  satisfactory  and  painstaking  way.  Their  work  and 
responsibility  have  grown  with  the  advancement  of  the  Territorv,  and  I  bespeak 
from  this  legislature  cordial  support  in  any  measures  where  needed  for  aid  to  these 
public  servants  in  the  conduct  oi  public  offices. 

The  auditor. — From  the  report  of  the  auditor  submitted  herewith  can  be  judged 
the  amount  of  work  connected  with  this  office,  and  which  becomes  greater  as  the 
business  of  the  Territory  grows. 

I  recommend  that  proper  clerical  assistance  be  allowed  the  auditor  as  the  duties  of 
his  office  increase. 

The  treasurer. — ixjually  also  with  the  expansion  of  Territorial  enterprises  does  the 
labor  and  resfwnsibilities  of  the  treasurer's  office  expand,  and  for  which  responsibil- 
ity and  lal)or  a  lamentably  small  salary  is  now  allowed  by  law.  Some  years  ago  the 
treasurer  was  allowed  the  fees  collected  from  foreign  insurance  companies  doing 
business  in  this  Territory,  and  which,  in  conjunction  with  the  salary  of  $1,000  allowed 
by  statute,  would  be  something  nearly  commensurate  with  the  duties  and  responsibili- 
ties of  the  office.  Later,  by  legislative  enactment,  the  duties  of  insurance  commis- 
sioner, and  the  fees  connected  therewith,  were  taken  from  the  treasurer,  transferred 
and  made  a  part  of  the  duties  and  fees  of  the  office  of  secretary  of  the  Territory. 

In  line  with  a  recommendation  previously  ma<le  in  this  message,  that  such  insur- 
ance  business  be  transacted  by  the  Territorial  auditor  and  the  fees  received  from 
such  insurance  companies  turned  into  the  Territorial  treasury,  I  now  take  pleasure 
in  recommending  that  a  proper  and  e(]uitable  salary  be  paid  the  treasurer. 

While  discussing  this  subject  I  desire  to  call  the  attention  of  the  lej^islature  to  the 
fact  that  there  can  be  retjuired  of  the  Territorial  treasurer  a  bond  in  the  sum  of 
$40,000  only;  whereas  there  are  at  times  in  the  treasury  of  the  Territory  a  sum  far 
in  excess  of  this  amount. 

As  a  matter  of  fact,  and  under  the  provisions  of  the  statutes,  the  funds  of  the  Terri- 
torial treasury  have  been  dej>osited  in  several  separate  banks  in  the  Territory  for 
safe-k(H'ping.  b.  bond  being  furnished  the  treasurer  from  each  bank  so  selected  in 
excels  of  the  Territorial  funds  <leposited  therein. 

I  consistently  believe  the  present  to  l>e  the  propter  time  for  a  correction  of  the 
fee  system,  now  to  some  extent  in  vogue  in  the  Territory,  and  a  readjustment  of  the 
.salaries  paid  Territorial  officials. 
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Superintendent  of  public  instruction, — The  rejKjrt  of  the  superintendent  of  public 
instruction  submitted  herewith  presents  a  most  elaborate  exhibit  of  the  operation  of 
the  tx)mmon  school  system  of  the  Territory  for  the  past  two  years,  and  I  cordially 
invite  your  attention  thereto.  While  the  law  directs  that  this  report  l>e  submitted 
in  a  printed  form,  them  is  no  direct  appropriation  allowed  for  the  printing  thereof, 
and  I  respectfully  request  that  an  appropriation  of  $320  be  made  at  your  earliest 
convenience  to  cover  this  bill  already  contracted. 

The  only  discrepancy  apparently  existing'in  the  school  system  of  Arizona  is  the 
lack  of  a  sufficient  number  of  high  schools.  They  are  the  steppinsr-stones  which 
lead  to  the  normal  schools  and  the  university,  and  their  growth  should  be  substan- 
tially encouraged. 

The  sui>erintendent  of  public  instruction  suggests  some  small  changes  he  desires 
made  in  the  law  covering  the  duties  of  said  superintendent,  and  which  by  him  will 
be  shown  to  be  of  benefit  to  the*  cause  of  education. 

Boiird  of  educntion. — At  meetings  of  the  Territorial  board  of  education  certain  mem- 
bers of  the  board,  viz,  the  president  of  the  university  and  the  principals  of  the  two 
normal  schools  are  required  to  come  from  the  outside  and  from  some  distance  to 
attend  said  meetings,  and  that  without  allowance  for  expense  account  and  per  diem. 
I  recommend  that  this  injustice  be  rectified  during  the  present  session  of  the  legis- 
lature. 

Attorney-aeneral. — The  duties  of  this  oflBce  are  being  faithfully  and  (*arefully  exe- 
cuted by  this  official,  the  status  of  official  matters  connected  therewith  being  fully 
set  forth  in  his  report  to  the  governor,  submitted  herewith  for  your  consideration. 

Board  of  equalization.— Th^  result  of  the  action  of  the  board  of  equaHzation  for  the 
last  two  years  is  to  be  found  in  the  report  of  the  Territorial  auditor. 

There  being  apparently  some  ambiguity  in  the  law  as  to  what  district  the  Terri- 
torial auditor  shall  represent  as  a  member  of  this  board,  I  have  interpreted  the  word 
•*  residence,"  as  referred  to  in  the  law  in  this  case,  to  mean  his  legal  and  not  his  offi- 
cial residence,  and  I  have  therefore  left  him  to  represent  as  a  member  of  this  board 
the  section  or  district  in  which  he  permanently  resides  and  of  the  value  of  property 
in  which  he  has  the  more  intimate  knowledge. 

Whether  right  or  wron^  in  my  interpretation  of  the  law  in  this  r^^ard,  I  suggest 
and  request  that  the  ambiguity  be  eliminated  from  the  statutes,  and  that  it  be  dis- 
tinctly stated  by  amendment  exactly  which  judicial  district  the  auditor  shall  repre- 
sent as  a  member  of  the  Territorial  board  of  equalization. 

I  also  wish  to  call  your  attention  to  the  fact  that  the  allowance  of  time  l)etween 
the  date  when  the  l)dard  of  equalization  shall  certify  to  the  board  of  supervisors  of 
each  county  the  rate  of  Territorial  tax,  and  the  meeting  of  said  board  of  supervisors  as  a 
county  board  of  ec^ualization  is  too  short  for  a  sure  and  unfailing  transnussion  of  said 
notification  by  mail,  and  I  would  respectfully  suggest  that  the  same  be  changed  by 
amendment  to  meet  the  necessities  of  the  case. 

Bofird  of  control.— The  board  of  control  as  constitute<l  has  proven  in  the  past  a  sat- 
isfactory solution  of  the  problem  of  management  of  the  Territorial  institutions  placed 
in  its  charge,  and  is  perhaps  the  most  economical  and  best  metho<l  yet  found  for  the 
management  of  public  institutions.  The  report  of  the  board,  submitted  herewith, 
shows  in  detail  tne  duties  performed  by  it. 

In  the  recommendations  of  the  board  I  most  cordially  concur  and  respectfully  call 
to  your  attention. 

With  the  report  of  the  board  of  control  is  found  the  report  of  the  superintendent  of 
the  insane  asylum. 

Lire  stork  sanitary  board. — Herewith  is  8ubmitte<l  for  the  information  and  consid- 
eration of  your  honorable  Ixxiies  the  report  of  the  live  stock  sanitary  board,  which 
contains  sundry  rectotnmendations  for  changes  in  the  law  governing  the  actions  of  the 
board,  in  which  I  cordially  concur  and  re8()ectfullv  call  to  your  attention. 

This  board  is  probably  the  most  imiK)rtant  of  all  Territorial  boards,  as  it  has  in 
charge  the  protection  of  the  live-stock  interests  of  the  whole  Territory — second  in 
importance  of  all  the  varied  industries. 

I  l^espeak  from  this  legislature  cordial  support  of  the  boartl  in  its  endeavor  to  be 
of  greater  use  and  benefit  to  the  sto{»kmen  of  the  Territory. 

Veterinary  surgeon. — The  rej)ort  of  the  veterinary  surgeon  is  submitted  herewith 
for  your  information.  This  official  is  properly  and  capably  performing  the  duties  of 
his  offi(«,  and  to  the  manifest  interest  of  the  stockmen  of  the  Territory. 

Board  of  medical  ejajninen*. — This  lx)ani  has  in  charge  the  examination  of  medical 
practitioners  in  Arizona,  and  in  general  the  prevention  of  fraud  in  the  practice  of 
medicine  within  the  limits  of  the  Territory,  and  its  efforts  should  l)e  cordially 
supported. 

Board  of  registration  in  dentistrg.-^Thia  board  has  in  charge  the  matter  of  the  prac- 
tice of  dentistry  within  our  Territory,  and  was  organized  for  the  better  protection  of 
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the  public  from  practice  by  quacks.  As  its  effect  is  the  betterment  of  the  practice 
of  the  profession  and  protection  afforded  the  ^trons  of  practicing  dentists,  I  bespeak 
for  this  board  your  support  in  furtherance  of  its  aims. 

Xatiorud  Guard. — The  report  of  the  adjutant-general,  submitted  July  1,  1902,  is 
presented  herewith;  also  supplemental  report,  with  recommendations  to  secure  fur- 
ther efficiency  in  the  force  or  disbandment. 

I  heartily  concur  in  his  suggestions,  and  recommend  that  the  rank  of  the  adjutant- 
general  be  "by  legislative  enactment  reduced  from  that  of  brigadier-general  to  colonel, 
as  being  a  rank  more  proportionate  to  the  strength  of  the  National  Guard  of  the 
Territory. 

The  rangers, — This  force,  consisting  of  12  privates,  1  sergeant,  and  1  captain,  has 
been  a  most  valuable  one  to  the  Territory  ever  since  its  organization,  and  has  mo^t 
materially  aided  in  the  preservation  of  law  and  order  and  in  the  apprehension  of 
criminals,  the  only  complaint  being  that  the  force  is*  too  small  for  the  immense  area 
of  country  in  which  it  is  called  to  operate. 

Through  the  weekly  reports  required  to  be  submitted  to  the  governor  since  July  1 
of  the  present  year,  and  by  the  report  of  the  former  captain.  Burton  C.  Mossman,  the 
value  of  this  organization  "in  the  Territory  tan  easily  be  seen. 

In  the  operation  of  such  a  forc»e  it  is  inadvisable  and  unsafe  to  divide  into  souads 
smaller  than  two  men,  and  it  is  therefore  at  once  understood  that  six  squads  ol  two 
men  each  are  hardly  capable  of  covering  the  whole  extent  of  a  Territorj-  as  large  as 
Arizona.  I  would  suggest  that  authority  be  granted  the  executive  to  double  the 
number  of  enlisted  men  in  the  force  and  authorize  the  purchase  of  four  more  good 
pack  animals  with  equipment.  This  force  has  had  and  will  have  a  good  moral  effect 
upon  lawbreakers. 

Board  of  World^s  Fair  CommisMoverSy  Louimana  Purchase  Exposition,  190S. — The  last 
legislature  passed  an  act  authorizing  a  loan  of  $30,000,  upon  the  faith  and  credit  of 
the  Territory,  for  the  purpose  of  placing  upon  exhibition  at  the  Louisiana  Purchase 
Exposition  at  St.  Louis  in  1903  an  exhibit  of  the  products  of  Arizona,  and  author- 
ized the  appointment  of  four  commissioners  to  secure  the  exhibit  and  represent  the 
Territory. 

The  commissioners  were  appointed,  bids  advertised  to  be  received  for  the  bonds, 
and  the  bid  of  the  Bisbee  bauk,  being  the  highest,  was  accepted.  So  far  the  bonds 
have  not  been  delivered,  no  agreement  having  been  reached  as  to  the  form  of  the 
bond,  there  being  a  discrepancy  between  the  act  and  the  form  of  the  bond  given  in 
the  act.  An  agreement  will  no  doubt  be  reached  shortly,  when  the  bonds  will  be 
issued  and  the  law  carried  into  effect. 

The  exposition  having  been  postponed  until  1904,  gives  ample  time,  even  after  the 
adjournment  of  this  legislature,  in  which  to  gather  a  representative  exhibit  of  the 
resources  of  the  Territory,  label  and  place  the  same  on  exhibition  in  St.  Louis  in 
time  for  the  opening  of  the  exposition. 

PUBLIC   INSTITUTIONS. 

It  now  becomes  my  duty  to  refer  in  their  order  to  the  public  institutions  of  the 
Territory,  and  first  1  shall  call  your  attention  to  the  Territorial  prison  at  Yuma. 

Territonal  prison. — This  institution  is  most  ably  managed,  is  kept  in  a  clean  and 
orderly  manner,  and  the  prisoners  confined  therein  are  kept  at  steady  employment, 
the  work  con8i.«iting  of  grading  for  new  yards  and  prison  grounds,  the  manufacture 
of  adobes  for  sale,  and  such  other  work  as  can  conveniently  be  found. 

The  support  of  the  penitentiary  is  a  heavy  burden  upon  the  taxpavers  of  the  Ter- 
ritory, and  1  can  see  no  way  in  which  it  can  bfe  made  self-supporting.  The  land  known 
as  the  prison  farm  is  subject  to  overflow,  and  can  not  be  aiked  and  made  available 
for  cultivation  for  the  reason  that  the  soil  is  a  quicksand  through  which  the  water 
bubbles  from  underneath;  besides,  at  this  point,  the  river  is  constantly  changing. 
The  only  crop  that  could  be  grown  on  this  soil  would  be  hemp.  I  saw  this  growing 
on  the  overflowed  land  below,  and  understand  a  shipment  had  been  made  East  for 
trial.  There  might  be  a  possibility  of  the  utilization  of  the  land  and  prison  labor  in 
the  production  and  handling  of  such  a  crop  as  this,  but  only  after  a  considerable  out- 
lay for  machinery  and  buildings. 

There  is  one  other  manner  in  which  this  prison  labor  could  be  utilized,  and  that 
without  interference  to  any  great  extent  with  the  free  labor  of  the  Territory,  and  that 
would  be  in  the  repair  of  roads  throughout  the  different  counties,  and  then  only  in 
case  the  boards  of  supervisors  of  the  separate  counties  would  apply  for  the  8ervit*e  of 
the  prisonen^  and  take  them  under  county  care  during  the  performance  of  the  work. 

At  the  prison  there  will  be  work  for  the  convicts  for  a  period  of  one  or  two  years, 
after  which  time  other  work  will  have  to  be  foiuid  for  them,  as  constant  employment 
is  not  only  for  the  benefit  of  their  health  but  is  also  conducive  to  good  discipline. 
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« 

I  recomcQend  this  subject  of  future  employment  of  convicts  to  your  careful  consid- 
eration. 

There  are  repairs  necessary  to  be  made  on  old  and  new  buildines  constructed  out- 
side the  prison  walls  at  Yuma,  yet  until  such  time  as  the  title  to  all  the  ground  upon 
which  the  prison  is  located  shall  pass  to  the  Territory  I  hardly  deem  it  wise  to  make 
such  a  recommendation.  The  title  to  part  of  the  prison  yard,  as  well  as  the  ground 
upon  which  is  located  some  of  the  offices  and  quarters,  is  still  vested  in  the  city  of 
\uma. 

For  some  time  negotiations  have  been  in  progress  to  secure  to  the  Territory  a  good 
and  complete  title  to  all  the  ground  now  in  use  for  the  Territorial  prison,  and  I  am 
in  hopes  that  the  same  will  soon  be  brought  to  a  succest*ful  conclusion. 

I  belie\'e  it,  however,  to  be  my  duty  to  call  your  attention  to  the  fact  that  the  title 
to  all  ground  upon  which  is  located  the  Territorial  prison— or  any  Territorial  institu- 
tion— should  be  vested  in  the  Territory. 

I  desire  also  to  call  your  attention  to  the  congregate  plan  by  which  persons  of  all 
degrees  of  criminality,  old  and  youne,  first  offenders  and  hardened  criminals,  are 
mingled,  and  which  is  the  only  possible  plan  to  follow  at  our  Territorial  prison  as 
constructed  at  the  present  time.  This  exercises  a  disastrous  influence  against  the 
success  of  reformative  measures. 

The  biennial  report  of  the  superintendent  of  the  Territorial  prison  is  submitted 
herewith. 

Reform  school  for  juvenik  offenders. — The  building  known  as  the  reform  school, 
located  at  Benson,  on  the  Southern  Pacific,  and  established  by  legislative  enactment, 
has  been  completed  by  the  contractors  and  turned  over  to  the  board  of  trustees.  It 
is  a  very  complete  and  spacious  building,  well  fitted  for  the  purposes  for  which  it  is 
intended,  ana  if  the  Territory  is  fortunate  enough  to  cause  a  few  youths  to  reform 
and  become  law-abiding  through  its  influence,  the  Territory  will  be  amply  repaid 
for  its  outlay. 

It  now  rests  with  the  l^slature  to  provide  an  appropriation  to  equip  by  furnish- 
ing and  other  means  the  building  ana  grounds  and  place  and  school  in  operation 
and  which  I  most  heartily  recommend  it  do.  I  also  recommend  that  the  name  be 
changed  by  enactment  from  a  reform  school  to  that  of  an  industrial  school  in  order 
that  less  stigma  may  attach  to  those  sentenced  there  and  who  reform.  I  also  suggest 
that  trades  oe  taught  therein. 

There  are  at  present  in  the  Territorial  prison  at  Yuma  30  convicts  of  21  years  of 
age  and  under  and  23  convicts  serving  but  a  short  term,  and  I  would  advise  and 
recommend  that  a  law  be  enacted  providing  for  the  employment  of  these  young  and 
short-term  convicts  at  the  reform  school  at  Benson  in  the  construction  of  walls  and 
yards  and  in  such  other  work  as  they  may  be  able  to  do. 

University  of  Arizona. — The  report  of  the  board  of  regents  of  the  University  of 
Arizona,  supplemented  by  the  report  of  the  director  of  the  agricultural  experiment 
station  submitted  herewith,  show  in  an  exhaustive  manner  the  condition  of  this 
institution,  and  to  both  your  attention  is  cordially  invited. 

A  library  building  will  be  erected  at  the  university  during  the  coming  year  which,  in 
addition  to  contaimng  the  library  books,  will  also  be  used  as  a  museum,  thus  relieving 
to  some  extent  the  congestion  now  so  apparent  and  so  obstructive  in  the  present  main 
building. 

It  is  but  right  and  just  that  I  should  call  your  attention  to  the  generosity  of  various 
members  of  the  Copper  Queen  Mining  Company,  as  shown  by  the  gift  to  the  univer- 
sity, through  the  hands  of  Prof.  James  Douglas,  president  of  the  company,  of  the  sum 
of  $5,000  for  the  construction  of  a  gymnasium  hall  for  use  of  the  students,  which  I 
learn  is  now  available;  as  well  as  to  their  former  gift  of  a  like  amount  for  the  con- 
struction of  a  hall  of  mechanic  arts,  and  to  suggest  the  propriety  of  the  passage  of  an 
appropriate  resolution  of  thanks,  these  gifts  being  for  the  benefit  of  students  from  all 
portions  of  the  Territory. 

In  the  recommendations  of  the  board  of  regent*^  and  of  the  director  of  the  agricul- 
tural experiment  station,  as  set  forth  in  their  reports.  I  most  cordially  concur. 

Normal  school  of  Arizona. — This  s<*hool,  located  at  Tempe,  is  in  a  most  flourishing 
and  successful  condition  and  in  every  way  creditable  to  the  Territory,  it  being  well 
equipped  and  in  operation. 

The  report  of  tne  board  of  education  of  the  Tempe  normal  school  shows  the 
financial  standing  and  the  needs  of  the  institution,  and  I  l)e8peak  at  your  hands  not 
only  consideration,  but  moral  and  financial  support. 

Northern  Arizona  normal  school. — This  is  another  of  the  creditable  institutions  of  the 
Territory,  well  equipped  and  in  successful  operation.  The  location  of  this  institution 
in  the  northern  portion  of  the  Territory  is  a  most  convenient  and  useful  one,  and  is 
perhaps  the  most  desirable  point  in  Arizona  for  school  instruction  during  the  summer 
months. 
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1  recommend  that  the  tax  of  one  mill,  which  has  been  a  temporary  tax  allowed 
this  normal  school  for  the  past  vear,  be  made  a  |)ermanent  one,  in  addition  to  the  tax 
already  allowed,  all  to  be  used  for  the  proper  maintenance  and  conduct  of  the  school. 

The  report  of  the  board  of  education  of  the  northern  Arizona  normal  school  is  sub- 
mitted herewith,  and  vour  attention  is  invited  thereto. 

Territorial  library. — 'The  Territorial  library  needs  the  support  of  the  legislature  in 
order  that  the  books  now  comprised  therein  may  be  made  of  use  and  b^efit  Old 
and  out-of-date  Territorial  statutes  should  l)e  allowed  to  be  destroyed,  proper  shelv- 
ing should  be  furnished  for  all  books  now  comprised  in  the  library,  and  a  small  appro- 
priation be  made  available  for  the  payment  of  freight  bills  and  the  procuring  of  books 
to  complete  files. 

Your  attention  is  invited  to  the  report  of  the  board  of  curators  of  the  Territorial 
library,  submitted  herewith. 

Insane  asyluvi. — Your  careful  consideration  is  invited  to  the  report  of  the  board  of 
control  submitted  herewith,  and  which  includes  the  report  of  the  superintendent  of 
the  insane  asylum. 

Many  improvements  have  been  nuule  at  this  institution  daring  the  past  two  ye«T8 
of  a  permanent  character;  still  there  are  many  thinpis  yet  to  be  done  in  order  that  it 
be  placed  in  excellent  working  order.  E*roper  housmg  should  be  supplied  the  attend- 
ants now  housed  in  rooms  which  should  be  used  for  storage  purposes.  This  can  be 
remedied  to  some  extent,  if  not  fully,  by  the  construction  of  a  cx)ttage  for  the  use  of 
the  superintendent,  which  would  make  vacant  for  the  use  of  other  employees  four  or 
five  rooms  in  the  main  building.  There  should  be  a  ward  constructed  for  the  use  of 
the  epileptics  and  helpless  inmates,  as  well  as  a  ward  for  use  as  a  hospital. 

There  is  opportunity  for  imj^rovement  in  the  method  of  commitment  and  the 
manner  of  disposing  of  cases  which  belong  in  county  hospitals  rather  than  in  institu- 
tions for  the  insane. 

Good  service  of  the  officials  of  a  humane  institution  of  this  kind  can  be  best 
insurer!  by  making  security  of  tenure,  certainty  of  promotion,  and  inci'ease  of  pay  the 
reward  of  faithful  work  and  effort  for  improvement.  Appointment  and  removal  for 
political  reasons  should  not  under  any  circumstances  l)e  made  in  an  asylum  for  the 
insane. 

I  earnestly  urge  that  as  soon  as  convenient  a  legislative  committee  be  appointed 
to  visit  and  examine  the  different  Territorial  institutions,  to  the  end  that  the  con- 
dition and  wants  of  each  will  be  more  thoroughly  umlerstood  before  action  is  taken 
by  the  legislature  on  the  different  recommendations  made  in  each  case;  and  further, 
I  ui*ge  that  these  examinations  and  inspections  be  directed  to  be  of  the  most  thor- 
ough and  exhaustive  manner. 

Ijoan  commimion  of  Arizona. — As  the  loan  commission  has  been  in  session  at  <iiffer- 
ent  times  during  the  jiast  year,  under  a  delusion  of  the  Supreme  Court  of  the  United 
States  that  it  is  still  in  existence,  a  report  of  tne  proceedings  of  said  commission  is 
submitted  herewith  as  required  by  law. 

Statehood. — The  issue  of  statehood  for  the  three  Territories  is  to  be  decideti  bv  the 
Congress  of  the  United  States  now  in  session,  and  should  our  desire  be  granted  and 
statehood  become  an  assured  fact,  the  present  session  of  the  l^slature  of  Arizona 
will  l)e  the  moj^t  iniportant  ever  held  in  the  Territorv,  as  upon  its  shoulders  will 
devolve  the  neccKsity  of  establishing  such  laws  as  will  lead  to  the  new  c(mdition  of 
affairs. 

Ihilnjitir  phKjne. — A  foothold  having  lieen  gained  in  the  Republic  of  Mexico  bj^this 
drea<i  disease,  it  is  most  important  that  its  ai)pearanc^  and  ravages  in  this  Territory 
be  prevent^^d  by  timely  quarantine,  should  necessity  for  such  action  j)resent  itself. 

The  chief  executive  of  the  Territory  is  helpless,* the  safety  of  the  inhabitants  ol 
the  Territory  in  such  cases  depending' upon  the  action  taken  by  the  officials  of  the 
border  counties  in  establishing  and  mamtaining  a  strict  and  efficient  «|Uaraniiue; 
and  I  therefore  suggest  that  authority  be  granted  the  governor  to  use  the  National 
Guard  and  the  force  of  rangers  in  the  maintenance  of  quarantine  when  established 
against  such  epidemics  and  when  urgency  exists. 

Lii<t  of  reports. — Following  is  a  recapitulation  of  reports  of  various  officials  sub- 
mitted to  your  honorable  bodies  for  consideration,  and  in  compliance  with  the  terms 
of  the  law  re<^uiring  the  same: 

{ 1 )   Biennial  report  of  the  superintendent  of  the  Territorial  prison. 
(2)  Biennial  report  of  the  Territorial  auditor. 
(li)  Biennial  and  supplemental  refMirt  of  the  Territorial  treasurer. 
(4)   Report  of  the  himorahle  attorney-general  of  the  Territory. 
(o)    Biennial  report  of  the  8uperinten<lent  of  public  instruction. 

(6)  Biennial  report  of  the  boar<l  of  regents  of  the  University  of  Arizona. 

(7)  Rei>ort  of  the  director  of  the  experiment  station. 
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(cS)  Biennial  report  of  the  northern  Arizona  normal  school. 

(9)  Biennial  report  of  the  Tempe  normal  school. 

( 10)  Biennial  report  of  the  board  of  curators  of  the  Territorial  library. 

(11 )  Biennial  report  of  the  live  stock  sanitary  board. 

(12)  Biennial  report  of  the  adjutant-general. 

(18)  Biennial  report  of  the  captain  of  the  Arizona  rangers. 

(14)  Biennial  report  of  the  board  of  directors  of  the  Pioneer  Historical  Society. 

(15)  Report  of  the  board  of  managers  for  Arizona  of  the  St.  Louis  Purchase  Expo- 
sition, St.  l^mis,  1903. 

(16)  Report  of  the  loan  commission  of  Arizona. 

(17)  Report  of  the  Territorial  veterinarian  surgeon. 

(18)  Report  of  the  trustees  of  the  reform  school. 

RequisitionSj  etc. — Attached  hereto  as  an  appendix  is  given  a  list  of  requisitions 
made  and  granted,  pardons,  paroles,  and  commutations  of  sentence  of  prisoners  for 
the  past  two  years;  also  list  of  proclamations  issued  by  the  governor. 

Feeling  assured  that  cordial  relations  will  exist  at  all  times  between  the  executive 
and  the  legislature,  and  firmly  believing  that  great  good  will  result  to  Arizona  from 
the  present  session,  I  have  the  honor  to  be,  gentlemen, 
^'ery  respectfully,  your  obedient  servant, 

Alexander  O.  Brodie, 

Governor  of  ATizona, 


NEW  LAWS  ENACTED. 

The  excellent  character  of  the  laws  oassed  by  the  legislative  bodies  show  the  high 
order  of  intelligence,  patriotism,  and  courage  which  dominated  the  law-making 
body.  ConserN'^atism,  retrenchment,  and  reform,  combined  with  a  high  sense  of 
liberality  in  promoting  the  best  interests  of  Territorial  institutions,  characterized  the 
legislature  throughout  the  session  and  impressed  the  people  of  the  Territory  with 
the  earnestness  and  public-spirited  endeavor  which  was  being  made  to  advance 
every  interest  of  our  Commonwealth. 

Tile  most  important  laws  enacted  were  as  follows: 

Providing  that  all  articles  of  incorporation,  or  certified  copies  thereof,  of  corpora- 
tions organized  under  the  laws  of  this  Territory  and  foreign  corporations  transacting 
business  in  this  Territory,  and  all  appointments  of  statutory  agents  of  such  corpora- 
tions, and  all  aflidavits  of  the  publication  of  articles  of  incorporation  of  such  cor- 
porations heretofore  required  to  be  filed  or  recorded  in  the  office  of  the  secretary  of 
the  Territory,  shall  be  filed  in  the  office  of  the  Territorial  auditor;  and  that  all  acts 
heretofore  m^uired  to  be  performed  by  the  secretary  of  the  Territor}^  relating  to 
the  organization  of  coqwrations  or  the  transaction  by  them  of  business  in  the  Terri- 
tory' shall  ^ye  performed  by  the  Territorial  auditor;  that  the  fees  thus  collected  by 
the  auditor  be  deposited  in  the  office  of  the  Territorial  treasurer  and  by  the  treas- 
urer placed  in  the  general  fund  of  the  Territory.  All  persons  holding' Territorial 
offices  are  ]>rohibited  by  this  act  from  acting  as  statutory  or  resident  agents  of  cor- 
porations. The  amount  of  fees  collected  under  the  operation  of  this  law  will  be 
found  in  the  report  of  the  Territorial  auditor,  which  is  presented  in  the  preceding 
pages  of  this  report. 

Providing  for  the  greater  protection  of  the  live  stock  industry  in  the  Territory. 
(A  statement  of  the  importance  of  this  act  and  the  operation  of  tHe  law  is  prenented 
in  the  report  of  the  live  stock  sanitary  board). 

Requiring  the  registration  of  all  voters  voting  at  special  elections;  and  providing 
that  no  person  shall  be  allowed  to  vote  at  such  special  election  unless  he  shall  own 
property  which  appears  on  the  tax  list  of  the  municipal  corporation. 

Providing  that  each  male  inhabitant  in  the  Territory,  whether  a  citizen  of  the 
Unite<l  States  or  an  alien,  over  21  and  under  60  years  of  age,  except  members  of  vol- 
unteer tire  departments,  National  Guard,  Arizona  rangers,  paupers,  insane  persons, 
and  Indians,  shall  pay  a  school  tax  of  $2.50  each  year  upon  demand  of  the  tax 
collector. 

Providing  for  the  appointment,  bv  the  governor,  of  commissioners  for  the  promo- 
tion of  uniformity  of  legislation  in  tfie  United  States. 

Provi<ling  that  justices  of  the  i)eace  shall  have  the  jurisdiction  of  coroners  and 
shall  act  as  such;  provided,  that  in  precincts  having  two  justices  of  the  peace,  the 
justice  receiving  the  largest  number  of  votes  at  the  last  general  election  snail  have 
the  juri«liction  of  coroner  and  shall  act  as  such. 
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Providing  that  the  period  of  employment  of  workingmen  in  all  underground  mines 
or  workings  shall  be  eight  hours  per  day.    This  act  took  effect  on  June  1,  1903. 

Granting  to  incorporated  cities  and  towns  cetain  powers  and  privil^es  in  addition 
to  those  already  vested  in  them  by  charter  or  general  laws  of  the  Territory. 

Defining  the  judicial  districts  and  fixing  the  tiihes  of  holding  courts  therein. 

Providing  for  the  purchase,  by  school  districts,  and  the  display  of  the  United  States 
flag  upon  schoolhouses,  and  the  saluting  of  the  flag  by  pupils. 

An  act  to  encourage  the  development  and  storage  of  water  for  the  purpose  of  gen- 
erating and  transmitting  electric  power  within  the  Territory  of  Arizona. 

Regulating  the  practice  of  dentistry  in  order  to  insure  the  better  education  of  prac- 
titioners of  dental  surgery  in  the  Territory. 

Relating  to  trust  companies. 

An  act  to  induce  and  encourage  the  construction  and  operation  of  beet-eugar 
factories  and  beet-sugar  refineries  within  the  limits  of  the  Territory. 

Amending  the  divorce  law  of  the  Territory. 

To  protect  the  traveling  public  and  railway  employees. 

Providing  for  the  encouragement  of  the  construction  of  railroads. 

Authorizing  and  requesting  the  governor  to  appoint  honorary  members  of  the 
board  of  managers  for  Arizona  at  the  St.  Louis  International  Exposition,  1903. 

To  provide  revenues  for  the  maintenance  of  the  Tempe  Normal  School,  and  for 
construction,  remodeling,  repairing,  and  the  equipment  of  buildings  for  the  same. 

Amending  the  law  relating  to  high  schools. 

Providing  for  the  furnishing  of  the  new  library  building  and  finishing  and  equip- 
ping the  gymnasium  at  the  University  of  Arizona,  and  for  the  purchase  of  necessary 
grounds  required  by  the  university. 

Providing  for  the  incorporation  of  churches  and  religious  societies. 

Amending  the  game  law. 

Authorizing  the  boards  of  supervisors  of  the  different  counties  to  lay  off  road 
districts. 

Authorizing  cities  having  a  population  of  3,000  people  or  more  to  own  and  noaln- 
tain  public  or  private  driveways  or  boulevards  extending  beyond  the  limits  of  the  city. 

Relating  to  drawing  and  music  in  schools. 

Providing  for  the  improvement  of  the  Agricultural  Experiment  Station,  and  for 
holding  farmers'  institutes  throughout  the  Territory. 

Revising  the  military  code  of  Arizona. 

Prohibiting  the  use  of  coupons,  scrip,  punch  outs,  and  store  orders  in  the  payment 
of  laborers. 

Regulating  the  practice  of  medicine  and  establishing  aboard  of  medical  examiners. 

Increasing  the  Arizona  rangers  to  26  in  number,  including  officers,  in  order  to  pro- 
tect the  frontier  regions  of  the  Territory  where  settlers  are  harrassed  b^  cattle  rustlers. 

An  act  providing  for  the  protection  of  public  health,  and  authorizing  the  appoint- 
ment by  the  governor  of  a  superintendent  of  public  health. 

Making  an  appropriation  for  the  maintenance  of  the  northern  Arizona  normal 
school. 

Changing  the  name  of  the  reform  school  located  at  Benson  to  the  Territorial  Indus- 
trial Sthool. 

To  regulate  the  practice  of  pharmacy  and  sale  of  poisons  in  the  Territory,  and 
establishing  a  board  of  pharmacy. 

To  prohibit  the  sale  of  spirituous,  malt,  and  vinous  liquors  near  public  works  and 
grading  camps  of  railroads. 

To  restrict  the  granting  of  franchises  for  public  utilities  in  municipal  corporations. 

Concerning  the  dissolution  of  corporations. 

Memorials  to  Congress  were  adopted  as  follows: 

Protesting  against  the  annexation  to  the  State  of  Utah  of  all  that  portion  of  Ari- 
zona lying  north  and  west  of  the  Colorado  River. 

Calling  attention  to  the  necessity  of  Government  aid  in  the  construction  of  a  levee 
from  the  town  of  Yuma  along  the  east  bank  of  the  Colorado  River  to  the  Mexican 
boundary  line. 

Asking  that  the  Government  grant  relief  to  the  counties  of  Pima  and  Santa  Cruz 
by  appropriating  sufficient  money  to  cover  the  total  indebtedness  of  these  counti^ 
caused  by  the  refunding  of  the  Pima  County  Narrow  Gauge  Railroad  bonds  by  the 
loan  commission  of  the  Territory;  said  narrow-gauge  bonds  having  been  legalizeci  by 
an  act  of  the  Forty-fourth  Congress,  the  railroad  for  which  the  bonds  were  issnea 
never  having  l)een  constructed. 

Urging  the  propriety  and  justice  of  passing  such  curative  and  remedial  legislation 
as  will  protect  the  holders  of  all  bonds  issued  under  the  authority  of  acts  of  the  legis- 
lative assembly  of  this  Territory,  the  validity  of  w^hich  has  heretofore  been  acknowl- 
edged, but  which  of  late  have  been  questioned  under  the  organic  law  of  the  Terri- 
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tory,  leading  to  a  movement  to  repudiate  the  indebtedness  created  under  and  by  virtue 
of  such  acts. 

Urging  upon  the  Senate  and  House  of  Representatives  of  the  United  States  to  pass 
such  legislation  as  will  exclude  from  the  provisions  of  the  act  of  Con^ret-s  of  June  6, 
1896,  and  from  any  and  all  other  legislation  bv  Congress,  the  bonds  issued  by  Puna 
County  to  the  Arizona  Narrow  (tauge  Railroad  Company,  so  that  neither  the  said  act 
of  June  6,  1896,  or  any  other  act  wfil  be  construed  so  as  to  validate  the  said  Iwnds 
issued  by  Pima  County. 

The  following  bills  were  passed,  but  failed  to  receive  the  signature  of  the  governor: 

An  act  to  amend  paragraph  3875  of  the  Revised  Statutes  of  Arizona,  1901,  provid- 
ing that  any  person,  firm,  or  corporation  who  is  dissatisfied  with  the  amount  of  his, 
their,  or  its  assessment  as  fixed  by  the  board  of  ecjualization,  may  appeal  from  the 
action  of  said  board  to  the  district  court  of  the  county  in  which  said  board  holds  its 
sessions,  on  or  before  the  20th  day  of  September  following  the  adjournment  of  said 
board. 

An  act  to  establish  a  preparatory  and  manual  training  school  in  Graham  County. 

An  act  to  amend  section  1,  paragraph  2638,  section  41  of  the  Revised  Statutes  of 
Arizona,  providing  that  county  recorders  in  each  county  shall  receive  and  retain  as 
part  compensation  for  their  services  as  recorder  such  fees  as  are  paid  them  for  pre- 
paring and  certifying  to  any  abstract  of  title,  where  such  abstracts  are  prepared  and 
certified  to  without  expense  to  the  county. 

An  act  to  repeal  chapter  19  of  title  17  of  the  Revised  Statutes  of  Arizona,  and 
substituting  therefor  new  provisions  as  to  what  constitutes  the  record  in  cases  before 
the  court,  etc. 

An  act  to  provide  revenue  to  maintain  and  encourage  the  organization  of  volunteer 
and  other  fire  companies. 

An  act  to  amend  paragraph  3928  of  the  Revised  Statutes  of  Arizona  relatins  to  the 
collection  of  delinquent  taxes. 

Veto  of  the  mmian^s  svffraqe  bill. — There  was  but  one  bill  vetoed  by  the  governor, 
that  being  the  woman's  suffrage  bill,  providing  the  right  of  suffrage  to  women  in 
this  Territory.  The  message  of  the  governor  stating  his  reasons  for  vetoing  this  bill 
8  as  follows: 

vbto  of  the  woman*s  suffrage  bill. 

March  19,  1903. 
To  the  honorable  the  hoxiae  of  representatives^  tweniy-second  legislative  assenihly  of  Arizona, 

Gbntlemen:  I  have  the  honor  to  return  you  herewith  house  bill  No.  81  without 
my  signature. 

As  a  reason  therefor  I  wish  to  briefly  state  that  in  my  judgment  the  subject  of  the 
bill  is  not  one  within  the  powers  of  the  legislature  to  legislate  upon. 

Paragraph  15  (section  1851)  of  the  organic  law  of  Arizona  defines  the  legislative 
power  of  tne  Territory  as  extending  to  all  rightful  subjects  of  legislation  not  inconsist- 
ent with  the  Constitution  and  laws  of  the  United  States.  The  question  therefore  to 
be  determined  is:  Is  the  subject-matter  of  house  bill  No.  81,  giving  the  suffrage  to 
females — measured  by  the  Constitution  and  laws  of  the  United  States — a  rightful  sub- 
ject of  legislation  not  mconsistent  with  the  Constitution  and  laws  of  the  Uniteil  States? 

As  the  question  presents  itself  to  my  mind,  when  the  Territorial  legislature  does  or 
attempts  to  legislate  upon  a  subject  not  directlv  pointed  out  or  contemplated  by  the 
Constitution  or  laws  of  the  United  States,  it  is  legislating  upon  a  subject  which  fs  not 
consistent  therewith. 

The  organic  act  of  the  Territory  furnishes  a  Constitutional  limitation  beyond  which 
the  legislature  of  the  Territory  can  not  rightfully  proceed.  Congress  created  Terri- 
torial governments  and  fumitshed  the  nile  of  conduct  by  which  the  government  is  to 
exist  and  provided  a  limitation  to  each  branch  thereof.  Legislation,  of  course,  must 
not  be  in  conflict  with  the  laws  of  Congress  under  and  by  which  it  is  organized, 
and  the  power  to  legislate  is  granted  and  the  rules  enacted  by  Congre.^s  limit  the 
power  of  the  legislature  to  make  laws. 

Paragragh  25  (section  1859)  of  the  organic  law  of  Arizona  reads  as  follows: 

"  Every  male  citizen  above  the  age  of  twenty-one  ♦  ♦  *  who  are  actual  resi- 
dents of  such  Territory  at  the  time  of  the  organization  shall  be  entitled  to  vote  at 
the  first  election  in  such  Territory"  *  ♦  ♦  etc.,  "subject  to  the  limitation  in 
section  I860." 

Paragraph  26  (section  1860)  provides  that  at  all  subsequent  elections  the  qualifica- 
tion of  voters  shall  be  such  as  are  prescribed  by  the  legislative  assembly  of  the  Terri- 
tory, subjei't  to  certain  restrictions  on  the  power  of  the  legislative  assembly  mentioned 
in  said  section,  the  first  of  which  is: 

"The  right  of  suffrage  *  *  ♦  shall  be  exercised  only  by  citizens  of  the  United 
States  above  the  age  of  twenty-one  years."     2d.  **  There  shall  be  no  genial  p^.  the 


204  REPORT   OF   THE    GOVERNOR    OF    ARIZONA. 

elective  francliise  to  a  citizen  on  account  of  race,  color,  or  previous  condition  of 
servitude." 

The  Territorial  legislature  is  therefore  restricted  to  confer  the  elective  franchise 
only  upon  citizens,  or  those  who  have  declared  their  intention  to  become  citizens. 
The  privilege  of  voting  is  not  a  natural  right,  but  a  privilege  conferreil  by  law. 

Who  are  ''citizens'*  within  the  intention  and  contemplation  of  the  organic  act? 

It  evidently  wivs  in  the  mind  of  Congress  at  the  enactment  of  sections  1859  and 
1860  that  it  was  dealing  with  the  subject  of  male  citizens  exclusively.  Females  were 
and  would  be  residents  of  the  Territories  at  the  time  of  the  contemplated  elections, 
and,  according  to  certain  acceptations  of  the  word  "citizen,"  also  citizens  of  the 
Territory.  If  Congress  intended  to  give  the  elective  franchise  to  citizens  regardless 
of  sex  it  would  not  have  placed  the  express  limitation  to  the  '*  male  "  citizen. 

However,  courts  in  passing  upon  the  question  of  the  subject-matter  of  this  bill, 
have  given  construction  to  the  term  "  citizen  "  in  its  relation  to  the  elective  franchise. 
They  make  a  distinction  between  political  and  civil  rights.  The  latter  eonstitut« 
the  citizen  while  the  fonner  are  not  necessary  ingredients.  The  Territory  may  deny 
all  her  political  rights  to  an  individual  and  yet  he  may  be  a  citizen.  The  rights  of 
office  and  suffrage  are  political  purely,  and  are  denied  by  some  or  all  of  the  States  to 
part  of  their  population  who  are  still  citizens.  (Van  V'alkenburg  r.  Brown,  43  Calif., 
43;  Bloomer  v.  Todd  et  al.,  19  Pac.  Rep.,  135.) 

That  Congress  intended  to  restrict  the  elective  franchise  to  male  citizens  is  further 
evident  because  of  its  own  limitation  in  legislating  upon  the  subject 

Section  2  of  Article  XIV  of  the  Constitution  of  the  United  States  reads  as  follows: 

**  Representatives  shall  be  apportioned  among  the  several  States  according  to  their 
respective  numl)ers.  *  *  *  But  when  the  right  to  vote  *  *  *  is  denied  to 
any  male  inhabitants  of  such  State,  being  twenty-one  years  of  age  and  citizens  of  the 
United  States,  *  »  *  the  basis  of  representation  therein  shall  be  reduced, 
*    *    *  '*  etc. 

It  will  be  seen  that  by  extending  the  vote  to  females  the  basis  and  fabric  of  Federal 
representation  to  which  each  State  is  entitled  can  not  be  adjusted  without  a  change 
in  the  above-stated  article  of  the  Constitution  of  the  United  States. 

To  my  mind,  then,  it  is  clear  that  it  was  the  intention  of  Congress  to  limit  the 
elective  franchise  to  male  citizens;  that  the  Territorial  legislature  receives  its  powers 
to  legislate  from  Congress,  and  that  the  legislature  in  enacting  House  bill  No.  81  into 
a  law  legislated  upon  a  subject  not  consistent  with  the  Constitution  of  the  United 
States  and  the  acts  of  Congress. 

I  therefore  return  the  bill  to  your  honorable  body  without  approval. 
Very  respectfully, 

Alexander  O.  Brodie, 

Govemttr  of  Arisotia, 

The  v^eto  was  sustained  by  a  vote  of  16  to  7,  1  being  excused. 


STATEHOOD. 

The  question  of  statehood  for  Arizona  is  still  upp>ermost  in  the 
minds  ot  the  citizens  of  the  Territory.  The}'  believe,  as  they  have  for 
many  years,  that  they  are  entitled  to  self-government  as  one  of  the 
sisterhood  of  States.  They  fully  believe  that  the  progress  and  devel- 
opment made  in  all  lines  of  endeavor — the  increase  in  the  taxable 
wealth  of  the  Territory;  the  character  of  the  population,  as  evinced 
bv  their  education,  thrift,  energy,  and  qualities  of  good  citizenship; 
tiie  building  of  all  that  goes  to  make  a  great  Commonwealth— entitle 
thom  to  consideration  and  justify  their  demand  that  Arizona  shall  be 
admitted  to  the  Union  of  States  under  a  proper  constitution  adopted 
by  themselves.  They  are  confident  of  their  own  abilit}'  to  support  a 
State  government,  and  they  desire  all  of  the  privileges  and  immuni- 
ties, as  well  as  the  prosperity,  that  will  come  with  self  government. 

While  the  people  of  Arizona  are  unanimous  in  their  desire  for  the 
admission  of  the  Territory  as  a  State,  and  feel  that  the  longer  this  boon 
is  denied  them  the  longer  is  a  great  injustice  being  done  to  a  hardy, 
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honest,  straightforward,  and  patriotic  people,  still  they  are  as  unani- 
mous in  their  opposition  to  a  union  with  any  State  or  part  of  State  or 
Territory,  even  though  by  such  a  union  could  the  aesired  boon  be 
attained. 

They  have  withstood  the  dangers  and  vicissitudes  of  frontier  life  too 
many  years;  they  have  worked  too  hard  to  mold  a  State  from  the 
desert;  they  have  expended  too  much  time  and  energy  in  the  upbuild- 
ing of  their  Territorial  public  institutions  to  at  this  late  day  desire  to 
surrender  control  to  others. 

A  few  months  over  forty  years  ago  Arizona  was  cut  off  from  New 
Mexico  and  made  a  separate  Territory,  with  a  Territorial  government 
of  its  own.  Even  at  that  time  the  union  of  Arizona  with  a  contiguous 
section  of  our  country  was  found  to  make  a  section  too  large  for  even 
a  Territorial  form  of  governmental  administration.  The  few  thousand 
people  in  what  is  now  known  as  Arizona  were  left  virtuall}"  without  a 
government,  or,  what  is  more,  without  protection.  What  would  hap- 
pen should  this  union  again  be  made  in  the  form  of  a  State  'i  Virtu- 
ally the  same  conditions  would  arise.  The  section  having  the  -greater 
vote  would  control  in  all  affairs,  and  the  citizens  of  Arizona  would  be 
forced  to  sit  idly  by  and  see  support  gradually  withdrawn  from  her 
magnificent  school  system,  from  ner  university  and  normals,  from  her 
public  institutions  of  all  kinds,  and  see  herself  loaded  with  debt  from 
which  she  gained  no  material  benefit — causing  endless  jealousy,  heart- 
burning, and  serious  trouble  should  a  division  again  occur. 

All  must  know  that  with  statehood  more  stable  become  the  laws 
enacted  by  the  legislature;  that  under  their  greater  stability  capital 
feels  more  secure  and  investments  are  more  freely  made;  and  condi- 
tions are  more  promising  forpermanent  prosperitv.  Arizonians  desire 
admission  to  statehood,  reeling  sure  that  under  the  stimulus  given  by 
the  more  stable  form  of  government  Arizona  will  i-apidly  forge  to  the 
front  and  soon  become  one  of  the  most  prosperous  of  all  the  States  of 
our  Republic.  They  feel  without  exception  that  a  union  with  the 
Territory  of  New  Mexico  as  one  State,  by  whatever  name  it  may  be 
known,  would  make  a  State  too  unwieldy  for  the  proper  administra- 
tion of  public  affairs;  that  such  a  union  would  be  disastrous  to  all 
concerned,  and  would  be  rather  an  obstacle  than  a  help  to  progressive 
advancement  for  either. 

Arizonians  ask  the  privilege  so  dear  to  all  Americans,  the  privilege  of 
electing  their  own  higher  administration  officials,  and  a  voice  in  the 
selection  of  the  Chief  Executive  of  the  nation. 

Arizona  seeks  admission  as  a  State;  she  seeks  it  on  her  own  merits, 
but  she  seeks  it  as  Arizona.  • 

RECOMMENDATIONS. 

1.  That  Arizona's  claims  to  statehood  be  given  due  consideration, 
and  that  such  aid  as  lies  within  the  power  of  the  Interior  Department 
be  extended  to  secure  the  passage  ot  an  enabling  act  for  the  admission 
of  the  Territory  to  statehood. 

2.  That  the  Congress  of  the  United  States  be  requested  to  reimburse 
Pima  County,  Ariz.,  in  the  sum  of  §318,275.29  by  direct  appropriation 
as  being  repayment  to  said  county  for  an  injustice  committed  by  Con- 
gress in  passing  an  act  which  validated  certain  150  bonds,  with  accrued 
interest,  known  as  the  Pima  County  Narrow  Gauge  Railroad  bonds 
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after  the  entire  issue  of  said  bonds  had  been  declared  by  the  Supreme 
Court  of  the  United  States  to  be  invalid  and  void  and  for  which  Pima 
County  had  never  received  value. 

Memorials  from  the  twenty-second  legislative  assembly  of  Arizona, 
including  memorial  from  the  boards  of  supervisors  of  Pima  and  Santa 
Cruz  counties  to  the  legislature  of  Arizona,  reciting  all  facts  in  the 
case  and  requesting  reimbursement,  have  been  f  urnisned  the  presiding 
officers  of  each  House  of  Congress,  and  are  attached  hereto  as  a  part 
of  the  appendix. 

3.  That  the  Indian  school  facilities  in  Arizona  be  increased  in  order 
to  more  quicklv  prepare  the  younger  generation  to  become  self-sup- 
porting, and  that  measures  be  tai^en  to  more  properly  care  for  the 
graduates  of  these  schools  by  finding  for  them  proper  employment, 
thus  aiding  in  preventing  their  return  to  former  modes  of  life. 

4.  That  surve}  s  be  made  and  an  appropriation  asked  for  the  con- 
struction of  a  levee  from  the  town  of  Yuma  to  the  Mexican  line  to 
prevent  the  ovei'flow  of  cultivated  land  along  the  Colorado  River  by 
the  annual  freshets. 

5.  That  appropriate  measures  be  taken  looking  to  the  rejuvenation 
of  the  depleted  forest  area  in  this  Territory,  and  that  a  system  of  tree 
and  tree-seed  planting  be  inaugurated  by  the  Division  of  Foit«try  in 
order  that  the  watersheds  of  the  various  streams  in  the  Territory  may 
be  kept  unimpaired  as  sources  of  water  supply. 

6.  That  further  and  extensive  S3\stem8  of  water  storage  and  systems 
of  power  under  the  provisions  of  the  Hansbrough-Newlands  Act  l>e 
inaugurated  in  Arizona  until  all  flood  and  subsurface  waters  are  made 
available  for  puiposes  of  irrigation. 

7.  That  appropriations  be  made  for  the  purchase  of  sites  and  the 
erection  of  public  buildings  in  cities  in  this  Territorv  where  the  same 
can  be  shown  to  be  of  ultimate  benefit  to  the  General  Government, 

8.  That  the  appropriation  for  the  contingent  expenses  of  the  gov- 
ernor's oflice  be  mcrea.sed  sufficiently  to  provide  additional  clerical 
force  when  needed  from  time  to  time  for  the  expedition  of  the  increased 
business  of  the  office. 

9.  That  the  salary  of  the  governor  of  Arizona  be  increased  to  a  sum 
commensurate  with  the  duties  required  of  him;  that  he  l>e  placed  in 
this  respect  upon  a  par  with  the  governors  of  newer  Territories;  or, 
if  that  l>e  refused,  that  at  least  the  sum  allowed  by  law  be  appropri- 
ated as  his  compensation.  Fairness  and  justice  would  require  tliat  the 
salary  of  the  office  be  increased. 

Very  respectfull}^  your  obedient  servant, 
,  Alexander  O.  Brodie, 

Gover7)(/7'  of  Arizima. 
Hon.  E.  A.  Hitchcock, 

Srcri'fnry(>fthel7ite)no7\  Washingtrm^  D,  C, 
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APPENDIX. 


In  order  to  present  accurate  information  in  regard  to  the  advance- 
ment made  in  the  different  counties  of  Arizona  during  the  fiscal  year 
ended  June  30,  1903,  I  have  the  honor  to  submit  herewith  statements 
under  the  heads  of  the  various  counties,  prepared  by  officials  of  the 
counties,  which  will  show  the  population,  financial  condition,  and 
industrial  advancement. 

APACHE  COUNTY. 

[By  Mr.  J.  R.  Armijo,  recorder  and  clerk  of  the  board  of  supervisors.] 

The  population  of  Apache  County,  on  account  of  adverse  conditions, 
such  as  drouth,  etc.,  which  have  prevailed  in  this  section  for  the  last 
six  years  or  more,  has  not  increased  much,  if  any.  The  population 
to-day,  from*  the  best  information  obtainable,  is  not  more  tnan  9,000. 

Tax<thle  propiTty, — The  taxable  property  of  Apache  County,  with- 
out the  increased  valuation  by  the  board  of  equalization,  which  has  not 
been  made  as  yet,  is  $725,130.78. 

Flnancml  condition, — Anache  County  is  in  a  healthy  condition  finan- 
cially, and  has  been  gradually  decreasing  her  indebtedness  for  the  last 
ten  years.  The  county  is  on  a  cash  basis,  no  county  warrants  out- 
standing.    The  financial  condition  is  as  follows: 

LIABILITIES. 

7  per  cent  bonds $10, 000. 00 

Territorial  5  per  cent  funding  bonds 43, 439.  86 

Due  the  Apache  County  bank 3, 000. 00 

Total  indebtedness 56,439.86 

ASSETS. 

Cash  in  treasury,  July  1,  1903 $4,539.17 

Court-house  and  grounds,  St.  Johns 2, 500. 00 

iSafes  and  furniture,  St.  Johns 3, 000. 00 

Jail  building,  St.  Johns.... 10,000.00 

Bridges  and  other  property 1, 500. 00 

Total  assets 21,539.17 

There  has  been  no  increase  in  the  settlement  of  lands  in  Apache 
Count}^  for  the  past  twelve  months,  or  for  several  years  past,  on 
account  of  drouths  and  the  scarcit^^  of  water  for  irrigation  purposes. 
Owing  to  thcvse  unfavorable  conditions  there  is  not  over  3,000  acres  of 
land  planted  with  cereals  this  year,  although  this  is,  so  far,  the  most 
promising  season  we  have  had  for  years;  but  on  account  of  the  unfavor- 
able conditions  heretofore  existing  in  this  section  the  farmers  were 
afraid  to  buy  seed  and  plant. 
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There  are  completed  in  Apache  County  ten  good-sized  reservoirs, 
which,  when  full,  will  have  an  irrigation  capacity  of  about  35,iJ0<) 
acres.  The  most  extensive  of  these  reservoirs  is  situated  about  5 
miles  south  of  St.  Johns,  and  is  built  by  damming  the  Little  Colorado 
Kiver,  the  irrigation  capacity  of  this  reservoir,  when  filled,  being 
about  17,500  acres. 

The  irrigation  capacity  of  the  reservoirs  in  Apache  County  is,  as 
stated  above,  about  35,0C)0  acres,  which,  on  account  of  drouths  that 
have  prevailed  for  vears,  is  largely  in  excess  of  the  water  supplj'. 
The  number  of  acres  of  farming  land  which  have  been  brought  under 
cultivation  heretofore  is  in  round  numbers  about  6,000  acres:  ])ut  not 
to  exceed  3,000  ai*res  are  planted  this  year  in  cereals,  owing  to  the 
timidity  of  the  farming  community,  occasioned  by  a  succession  of  dry 
years  and  the  great  scarcity  of  water  for  irrigation  purposes.  If  we 
can  ever  have  a  return  of  seasonable  weather,  accompanied  by  a  good 
snowfall  in  the  mountains  in  the  winter,  and  copious  rains  in  the  sum- 
mer, the  acreage  of  agricultui-al  land  will  be  largely  increased. 

Apache  County  is  essentially  a  grazing  and  stock  raising  county. 
The  following  is  a  fair  estimate  of  the  stock  industry  and  value  thereof 
in  Apache  County: 

Horses,  2,500 $38,500 

Cattle,  5,500 85,000 

Sheep,  100,000 200,000 

The  cattle,  horses,  and  sheep  are  well  graded  up,  the  stockmen  tak- 
ing care  to  improve  their  herds  ever}'  year  by  the  introduction  of  new 
and  improved  olood  upon  the  ranges.  The  aevelopment  of  water  and 
the  erection  of  windmills  for  stock  purpjoses  by  stockmen  has  added 
verv  materially  to  the  profits  of  stock  raising  in  Apache  County. 

'There  are  no  mining  districts  or  producing  mines  in  Apache  County. 

One  of  the  most  extensiv^e  timber  belts  in  the  county  is  located  in 
the  White  Mountains,  in  the  southern  part  of  Apache  Countv.  The 
timber  consists  of  a  tine  quality  of  white  and  yellow  pine,  varying  in 
diameter  from  1  foot  to  5  feet.  This  great  body  of  merchantable  tim- 
ber is  now  under  the  immediate  control  and  protection  of  the  Govern- 
ment, having  been,  by  proclamation  of  the  President,  set  apart  from 
the  public  domain,  and  is  now  known  as  the  Black  Mesa  Forest 
Reservation. 

There  are  15  school  districts  in  Apache  County,  under  the  super- 
vision of  the  county  school  superintendent.  The  most  of  the  scnool 
districts  are  provided  with  comfortable  schoolhouses  well  furnished 
with  desks  and  appamtus.  The  school  districts  are  not  in  debt,  and 
considering  the  limited  amount  of  funds  we  have  for  school  purposes 
are  in  a  flourishing  condition,  and  the  pupils  are  making  fair  progress. 

There  are  three  Catholic  churches  in  Apache  County,  located, 
respectively,  at  St.  Johns,  Concho,  and  Springerville.  There  are  also 
five  Mormon  churches  in  the  county,  located  at  St.  Johns,  Concho, 
Eagar,  Nutrioso,  and  Alpine.  The  communicants  of  these  two  churches 
are  about  equally  divided  between  the  Catholics  and  Mormons.  There 
is  no  organized  Protestant  church  in  the  county. 

There  is  a  deposit  of  bituminous  coal  situated  in  the  eastern  portion 
of  Apache  County,  which  will  require  the  advent  of  a  railroad  to 
develop  its  value.  The  undeveloped  resources  of  Apat*he  County  are 
verv  limited. 
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COCHISE  COUNTY. 
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eral  requests  sent  by  me  to  the  board  of  supervisors  of  this 
y  failed  to  bring  a  report  of  the  progress  made  during  the  year; 
1  am  unable  to  present  here  a  statement  from  an  authorized  offi- 
f  the  county  giving  accurate  and  reliable  data,  such  as  is  pre- 

in  the  reports  of  all  other  counties. 

hise  County,  however,  has  made  such  progress  during  the  year 
general  attention  has  been  attracted  to  that  section  of  the  Terri- 
ind  from  my  own  observation  I  believe  that  nowhere  in  the  Ter- 
has  there  been  greater  prosperity  and  more  substantial  progrest 
n  this  count3\ 

J  the  home  of  rich  mines  which  are  operated  extensively,  and  is 
an  almost  virgin  field  for  the  prospector.  Bisbee  is  the  center 
8  activit}^  the  Copper  Queen  and  numbers  of  wealth}'  corpora- 
laving  mines  and  smelters  there.  Douglas — progressive,  public- 
»d,  and  patriotic — is  fast  becoming  one  of  the  most  important 
in  the  Southwest.  It  is  the  center  of  vast  smelting  operations, 
iring  the  year  the  improvement  in  the  town  has  been  wonderful, 
oula  judge  that  the  population  of  Cochise  County  is  about  20,000 
DOO,  the  greatest  increase  being  at  Bisbee,  Douglas,  and  new 

camps,  which  have  come  into  existence  during  the  year.     Naco 
io  expanded  during  the  year,  and  Tombstone,  once  the  largest 

camp  in  the  Southwest,  is  again  taking  an  important  place  as 

of  activity  and  development.     Pearce,  Willcox,  Gleeson,  Black 
nd,   Benson,   FairbanK,  and   many   other   towns  have  shown 
:ess. 
'gati(m  and  ranching, — ^The  Mormon  settlers  of  the  San  Pedro 

carry  on  extensive  farming,  and  with  their  great  energy  and 
have  succeeded  in  making  some  most  substantial  farms,  which 
jT  give  them  profitable  returns.  A  large  number  of  wells  have 
sunk  upon  these  ranches  at  St.  David  and  other  places  south  of 
n,  and  water  thus  obtained  for  irrigation  is  spread  over  large 
of  fertile  bottom  lands.  Benson,  Fairbank,  Tombstone^  and 
points  provide  markets  for  the  products,  and  great  quantities  of 
id  grain  are  shipped  to  the  larger  markets.  In  the  San  Simon 
'  artesian  water  was  developed  first  in  1882,  and  a  number  of 
are  successfully  operated  for  supplying  water  for  irrigation. 
Jan  Simon  River  also  supplies  some  small  ranches  with  water  for 
Bg.  Some  in'igation  is  carried  on  in  the  Sulphur  Springs  Valley 
ing  water  from  the  White  River.  Near  Fort  Huachuca  ranchers 
wrater  from  Babacoraari  Creek  and  from  springs  in  the  Huachuca 
itains  and  use  it  for  small  farming  and  domestic  use.  The  St. 
i  and  Union  ditches  in  the  San  Pedro  Valley  are  the  chief  sources 
tensive  irrigation  in  the  county. 

>€k  raising, — Cochise  County  is  one  of  the  principal  stock-raising 
iies  of  Arizona.  Great  areas  of  fine  ranges  provide  feed  for  stocK 
ighout  the  more  favorable  years,  and  thousands  of  cattle  and  horses 
I  the  ranges  of  this  county.  Cattle  raising  is  carried  on  exten- 
^  b}'  individuals  and  large  corporations,  and  there  are  some  of  the 
jst  ranches  to  be  found  in  this  county  of  any  section  of  Arizona, 
regarded  as  one  of  the  most  favomble  portions  of  Arizona  for 
c,  and  the  industry  is  in  a  prosperous  condition  considering  the 
at  of  the  drought  of  the  past  few  years. 
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Mining. — Cochise  County  is  the  banner  mining  county  of  Arizona. 
The  development  during  the  past  year  has  been  remarkable  in  many 
respects,  and  immense  undertakings  are  now  in  progress  which  will 
double  the  population  of  the  county  within  a  few  years.  The  large 
mines  of  this  county  are  mentioned  under  the  subject  of  general  min- 
ing development  in  the  preceding  pages  of  this  report. 

COCONINO   COUNTY. 

[By  Mr.  Thomas  A.  Flynn,  clerk  of  the  board  of  supervlsora.] 

The  population  of  Coconino  County  is  about  6,000.  There  has  been 
a  noticeable  loss  in  the  settled  population  owing  to  the  sale  of  the  Mor- 
mon settlement  at  Tuba  to  the  Government.  This,  however,  will  be 
offset  by  the  proposed  erection  of  a  Government  school  for  the  Indians 
on  the  site  of  tne  old  Mormon  city.  The  increased  activity  in  the 
lumber  industry  has  induced  a  gradual  immigration  of  mill  and  lumber- 
men from  the  Northern  and  Middle  West  btates,  and  the  infant  min- 
ing industries  that  are  now  showing  signs  of  early  and  substantial 
development  are  a  good  augury  of  a  further  increase  in  the  population 
of  the  county. 

A  serious  drawback  in  this  respect  has  been  the  establishment  of 
forest  reserves,  which  at  present  embrace  a  very  large  area  of  the 
county.  The  Navajo  Indian  Reservation  has  also  been  extended  to 
the  loss  of  many  thousand  acres,  and  the  withdrawal  of  lands  in  the 
eastern  part  of  the  county  has  crippled  the  cattle  and  sheep  industry 
to  an  extent  necessarily  affecting  the  number  of  people  engaged  in 
such  industries. 

The  population  is  centered  principally  at  Flagstaff  and  Williams, 
two  thrivmg  towns  along  the  line  of  tne  Santa  Fe  Railroad.  The  peo- 
ple comprise  many  nationalities,  and,  together  with  the  "'native sons,-' 
those  wno  have  come  from  distant  States  and  climes,  have  shown  the 
same  progressive  spirit  that  characterizes  the  people  of  all  Arizona 
towns. 

Finances. — ^The  finances  of  the  county  are  at  present  in  a  ver\^  satis- 
factory state,  as  is  shown  by  the  balance  sheet  for  the  last  quarter, 
herewith  appended: 

Current  expense  fund $29, 236. 46 

Road  fund 10,343.86 

Territorial  interest  fund 6,898.39 

Sinking  fund,  district  No.  1 6,241.39 

School  district  No.  1 4,240.53 

School  district  No.  2 1,607.16 

School  district  No.  4 199.90 

School  district  No.  6 2,287.90 

School  district  No.  8 84.15 

School  district  No.  9 56.  81 

School  district  No.  10 ^  .89 

School  contingent 465. 05 

Teachers'  institute 2. 00 

General  school .10 

Land  rents 824.10 

Total 62,488.19 

The  bonded  indebtedness  of  the  county  is  $159,000,  being  the  pro- 
portion.of  the  Yavapai  County  indebtedness  assumed  at  the  creation 
of  this  county.  There  are  outstanding  also  school  district  bonds  to 
the  amount  of  $15,000,  offset  by  $6,000  in  the  school  sinking  fund. 
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The  court-house  bonded  indebtedness,  115,000,  has  been  liquidated 
during  the  current  year.  There  is  no  floating  indebtedness.  The 
resources  of  the  county  have  been  and  will  be  diminished  by  the  con- 
tinued relinquishment  of  lands  within  the  San  Francisco  Mountains 
and  Grand  Canyon  forest  reserves.  While  the  wisdom  of  the  Govern- 
ment in  establishing  such  reserves  is  generally  conceded,  it  has  none 
the  less  worked  an  irreparable  hardship  on  this  county  in  diminishing 
its  potential  wealth,  releasing  a  vast  area  of  land,  a  former  guaranty 
for  a  share  of  the  general  indebtedness  of  the  county,  from  future 
taxation,  casting  the  full  burden  of  the  same  on  an  exceedingly 
restricted  area,  and  curtailing  the  industries  of  lumber,  cattle,  and 
sheep. 

The  settlement  of  lands  has,  for  the  causes  above  mentioned,  been 
reduced  to  a  nullity. 

Irrigation, — Irrigation  is  not  developed  to  an  appreciable  extent, 
though  at  the  Mormon  settlements  of  Tuba,  Fredonia,  and  Lees  Ferry, 
and  at  Oak  Creek  to  the  south  of  Flagstaff,  where  the  cultivable  area 
is  limited,  it  has  been  successfully  carried  out.  The  limited  number 
of  farming  lands  promises  a  flattering  season  by  reason  of  abundant 
snows  and  early  spring  rains,  which  have  also  caused  the  ranges  to 
flourish,  and  in  consequence  encoumging  reports  come  from  the  sheep 
and  cattle  men,  though  they  are  also  hampered  by  the  restrictions  of 
stock  grazing  within  the  forest  reserves. 

Mining, — Coconino,  hitherto  unregarded  as  a  mining  county,  has 
not  lost  faith  in  its  mineral  possibilities,  and  the  hope  of  future  wealth 
in  this  industrv  will  certain!}^  be  realized  from  the  present  gratifying 
results  in  developing  the  few  patented  mines  and  prospects. 

The  Canyon  Copper  Company  is  rapidly  developing  its  extensive 

Eroperty  in  the  Grand  Canyon.  Its  claims  are  patentea  and  will  soon 
e  producers. 

Several  deposits  of  copper  ore  between  Williams  and  the  Grand  Can- 
yon are  being  exploited,  also  a  very  large  deposit  north  of  the  Colo- 
ludo  River  in  the  southern  end  of  the  Buckskm  Mountains. 

The  Coconino  Copper  Company,  on  the  west  slope  of  the  Buckskins, 
has  a  large  force  of  men  at  work  and  an  immense  leaching  plant  in  full 
operation.  The  deposits  of  copper  about  100  miles  north  of  Flagstaflf. 
in  the  Indian  reservation,  are  of  immense  size  and  are  being  explored 
by  several  companies.  Water  has  been  recently  found  and  a  leaching 
plant  is  soon  to  be  established.  Other  mineral  deposits  should  be  men- 
tioned. Coal  covers  thousands  of  acres  in  the  Indian  reservation,  and 
extensive  deposits  of  a  tine  quality  of  yellow  ocher,  lime,  sulphur,  and 
gypsum  occur  near  Flagstaflf.  Molybdenite,  silver,  lead  ores,  salt,  and 
great  ledges  of  iron  pyrites  occur  in  the  Grand  Canyon,  and  the  vol- 
canic cinders  used  as  railroad  ballast  along  the  main  line  of  the  Santa 
Fe  come  from  a  great  deposit  near  Bellemont.  Lumber  is  the  leading 
industry  of  the  county,  and  while  it,  too,  has  been  handicapped  by 
the  forest  reservations,  the  immense  mills  at  Flagstaff  and  Williams 
continue  to  market  millions  of  feet  of  the  renowned  Arizona  white  pine, 
the  demand  for  which  seems  unceasing  and  tests  the  capacity  of  both 
mills. 

Near  Flagstaff  is  the  seemingly  inexhaustible  quarry  of  Arizona 
brown  sanostone  of  which  the  Brown  Palace  Hotel,  of  Denver,  the 
Los  Angeles  County  court-house,  and  other  notable  buildings  in  the 
West  are  erected. 
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Education. — Coconino  County,  mindful  of  the  necessity  and  impor- 
tance of  the  education  of  her  children,  has  provided  well  in  this  respect. 
Besides  that  flourishing  Territorial  institution,  the  Northern  Arizona 
Normal  School,  located  at  Flagstaff,  there  are  public  grammar  schools 
at  Flagstaff  and  Williams,  while  at  other  settlements  suitable  teaching 
accommodations  are  provided.  The  Academj^  of  the  Nativity,  a  Cath- 
olic school  under  the  control  of  the  Sisters  of  Loretto,  is  also  an  impor- 
tant factor  in  local  educational  circles.  Churches  of  the  various 
denominations  are  to  be  found  at  Flagstaff  and  Williams  and  at  Fredo- 
nia,  and  their  influence  for  good  is  noted  in  the  peace  of  the  commu- 
nities; and  the  small  element  of  crime  and  lawlessness  are  a  standing 
rebuke  to  the  accusations  against  the  unfitness  of  the  Territory  for 
self-government. 

GILA   COUNTY. 


the 


[By  Hon.  Lyman  0.  Woods,  chairman  of  the  board  of  supen-isors.] 

Gila  County  has  enjoyed  substantial  progress  during  the  year,  and 
increase  in  population  has  been  considerable,  principally  in  the 
mining  camps.  Globe,  the  county  seat  and  the  pnncipal  city  of  the 
county,  has  expanded  in  population  and  improvements.  The  city  now 
has  3  banks,  1  electric-ligfiting  plant,  waterworks,  ice  plant,  nata- 
torium,  11  mercantile  establishments,  7  lodging  houses,  2  hotels,  5 
restaurants,  2- bakeries,  2  shoe  shops,  14  saloons,  2  churches,  and  3 
but<*her  shops. 

Globe  is  regarded  as  one  of  the  most  substantial  mining  camps  in 
the  Territory,  with  prospects  of  a  very  bright  future.  The  Old 
Dominion  Mming  and  Smelting  Company  is  making  preparations  for 
improvements  in  their  mines  and  works  by  putting  m  new  smelters, 
converters,  sampling  works,  railroads,  steam  engines,  and  a  new  shaft, 
all  of  which  will  cost  about  §500,000.  This  will  greatly  add  to  Gila 
County's  wealth  and  prosperity.  The  Old  Dominion  Company,  the 
United  Globe,  the  Arizona  Commercial  Commny,  the  Globe-Boston 
Company,  the  Black  Warrior  Company,  the  Keystone  Company,  and 
the  Arizona-Colorado  Company  all  show  advancement  over  last  j^ear, 
and  are  fast  becoming  known  throughout  the  world  as  important 
copper  producers. 

Globe  draws  far  into  the  mountain  and  valley  regions  for  its  trade 
and  is  not  wholly  dependent  upon  the  mines.  Throughout  the  county 
stock  raising  is  carried  on  in  all  its  branches.     Cattle,  horses,  sheep, 

ifoats,  and  hogs  are  raised  for  the  market.  Stockmen  in  Gila  County 
lave  been  unusually  prosperous  during  the  year.  The  calf  crop  is 
better  than  has  been  known  for  years.  The  cattle  shipments  out  of 
the  county  during  the  year  have  been  exceptional!}^  heavy.  The 
ranges  provide  feed  for  large  numbers  of  cattle  and  other  stock  dur- 
ing favorable  seasons,  and  Gila  is  among  the  leading  counties  in  stock 
raising.  (For  a  list  of  stock  in  Gila  County  and  valuations,  see  the 
.subject  of  taxation  and  taxable  property  which  is  presented  in  the 
preceding  pages  of  this  report.) 

Among  tne  undeveloped  resources  of  GilaCount}-  the  most  important, 
perhaps,  aside  from  tne  mining  industry,  are  the  numerous  water- 
storage  sites  where  reservoirs  might  be  constructed  with  success  and 
thus  bring  under  cultivation  large  areas  of  fertile  lands.  Scattered 
throughout  the  mountains  are  mining  properties  which  might  become 
most  productive  should  capital  take  a  hand  in  their  proper  development. 
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There  are  at  present  15  mining  companies  in  and  about  Globe,  and 
it  will  be  seen  that  a  market  unsurpassed  is  thus  afforded  for  products. 
.  Owing  to  the  mountainous  character  of  the  country  irrigation  is 
carried  on  in  a  small  way.  In  Tonto  Basin  there  are  over  1,500  acres 
of  land  under  cultivation,  water  being  secured  by  means  of  ditches 
which  carry  it  from  Tonto  Creek.  The  supply  is  abundant  only  after 
rain  storms.  However,  the  valley  contains  fertile  lands  that  might 
become  very  productive  with  the  construction  of  reservoirs  for  storing 
the  flood  waters.  Some  irrigation  is  practiced  on  Pinal  Creek,  the 
bench  lands  and  the  small  area  of  the  valley  through  which  the  creek 
flows  providing  excellent  agricultural  lands.  At  Kentons  a  number 
of  farmers  own  a  ditch,  but  for  the  most  part  ditches  are  owned  by 
individual  farmers. 

The  census  has  not  been  taken  since  1900  and  the  only  method  of 
ascertaining  the  increase  in  population  since  that  time  is  through  the 
increased  registration  and  school  attendance.  The  population  in  1900 
was  4,264.  and  it  can  be  safely  estimated  to-day  that  the  population  is 
over  7,000. 

The  total  bonded  indebtedness  of  Gila  County  is  $50,781.  The 
amount  of  warrants  outstanding  on  December  31, 1902,  was  $18,778.87^ 
since  which  time  S10,000  have  been  called  in  and  paid,  leaving  a  bal- 
ance of  unpaid  warrants  of  $8,775.87.  The  balance  of  cash  on  hand 
July  1,  1903,  was  $11,337.25. 

The  county  owns  the  following  real  estate:  Nine  lots,  valued  at  $3,000, 
and  the  improvements  on  the  same,  $1,200;  lot  No.  6.  valued  at  $1,500, 
and  the  value  of  improvements,  $3,000. 

San  Carlos  dam  site. — Gila  River  is  a  canyon  for  about  20  miles 
below  the  mouth  of  the  San  Fmncisco,  or  to  within  10  miles  of 
Solomonville.  At  this  point  the  hills  separate,  forming  a  large  valley, 
whict  has  been  extensively  settled  and  is  now  one  of  the  finest  irrigated 
portions  of  the  Territory.  This  valle}^  extends  from  a  point  about  10 
miles  above  Solomonville  to  6  miles  below  the  mouth  of  the  San  Carlos 
River,  on  the  White  Mountain  Indian  Reservation.  At  this  latter  place 
the  mountains  suddenly  close  in  again  and  the  riv^er  enters  upon  another 
canyon.  Seven  miles  below  the  Indian  agency  at  San  Carlos  the  can- 
yon narrows  to  a  width  of  100  feet,  and  at  this  point  is  located  the  San 
Carlos  dam  site,  which  was  studied  in  detail  by  the  United  States 
Geological  Survey,  during  1899,  in  connection  with  the  investigation 
of  the  water  supply  of  the  Gila  River. 

The  San  Carlos  reservoir  site  is  located  on  the  White  Mountain  Indian 
Reservation,  at  the  San  Carlos  Agency.  The  Gila  Valley,  Globe  and 
Northern  Railway,  which  leaves  the  main  line  of  the  Southern  Pacific 
at  Bowie  station  and  runs  to  the  town  of  Globe,  passes  across  the  res- 
ervoir site.  A  dam  at  this  point  130  feet  high  to  the  spillway  will 
impound  241,396  acre-feet,  while  a  dam  150  feet  to  the  spillway  would 
impound  377,176  acre-feet. 

GRAHAM  COUNTY. 

[By  Mr.  Arturo  M.  Elias,  clerk  of  the  board  of  supemsors.] 

Gi"aham  Count}^  has  made  rapid  improvement  in  all  lines  of  com- 
mercial activity  during  the  jear,  and  especially  has  the  advancement 
of  mining  been  notable.  The  older  camps,  such  as  Clifton,  Morenci, 
and  Shannon,  have  increased  in  population,  and  many  new  camps  have 
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come  into  existence  which  hav^e  added  to  the  population  and  taxable 
wealth  of  the  count}'.  The  population  at  the  present  time  is  about 
17,000,  this  representing  an  increase  of  nearly  2,000  over  last  year, 
and  nearly  3,000  over  the  census  of  1900.  'fhe  greatest  growth  in 
population  has  been  during  the  past  year. 

The  financial  condition  of  the  county  is  excellent.  At  the  cloi<e  of 
the  fiscal  year  the  resources  of  the  county  were  $21,777.44  and  the 
liabilities  $26,228.89,  thus  leaving  the  county  indebtedness  $4,451.45. 
The  bonded  indebtedness  is  represented  as  follows:  Territorial  bondii, 
act  of  1890,  $147,364.70;  funding  bonds,  act  of  1889,  $30,000;  school 
district  No.  1,  $5,500;  school  district  No.  4,  $4,000;  school  district 
No.  5,  $6,000. 

Owing  to  heav}"  shipments  of  stock  from  the  county  during  the 
year  the  stock-raising  mdustry  has  decreased  in  value  to  the  amount 
of  $28,335.  Cattle  feeding  is  an  industry  of  importance  in  the  Gila 
Valley  and  from  which  profitable  returns  are  received.  Improvement 
in  the  ranges  by  means  of  rains  during  the  year  will  no  doubt  result 
in  increasing  the  cattle  industry  during  the  coming  year. 

Two  new  school  districts  were  established  during  the  year  and 
schools  were  conducted  eight  months.  The  schools  of  the  count\'  are 
in  excellent  condition  and  the  attendance  is  large. 

While  mining  is  the  chief  industry  at  Morenci  and  Clifton  agricul- 
ture is  pursued  successfully^  in  the  Gila  Valley. 

The  county  seat  is  at  Solomonville.  The  court-house  is  a  substantial 
building,  affording  commodious  quarters  for  the  courts  and  county 
oflicials.  Thatcher,  Pima,  Solomonville,  and  Safford  are  piwressive 
agricultuiul  centers  in  theGila  Valley,  while  Duncan  and  ImuKlin  are 
prosperous  settlements  in  what  is  known  as  the  Upper  Gila  Valley. 

The  products  of  the  valley  find  a  ready  market  in  the  mining  camps, 
and  as  mining  advances  agriculture  expands  to  meet  the  added 
demands.  The  county  is  enjoying  great  prosperity  and  is  rapidly 
forging  to  the  front  ranks  in  the  development  of  its  great  resources. 

Note. — Statements  of  the  mining  and  agricultural  resources  of  the 
county  will  be  found  in  the  preceding  pages  of  this  report;  also  state- 
ments as  to  the  progress  made  by  the  schools,  churches,  cities  and  towns. 

MARICOPA  COUNTY. 

[By  Mr.  John  O.  Dunbar,  commissioner  of  immigration.] 

Population. — Owing  to  a  policy  of  several  years'  standing,  Imsed  on 
industrial  conditions,  there  has  been  no  effort  by  immigmtion  officers 
and  organizations  to  encourage  immigration,  and  the  population  of 
Maricopa  County  has  not  altered  materially  since  last  year.  There 
is  reason  to  believe  that  the  population  has  not  shown  substantial 
increase  since  1900,  when  the  census  gave  the  county  21,353  souls. 
This,  however,  fell  short  then,  as  it  does  now,  of  the  actual  ponulation 
of  the  county  by  several  thousands.  Industrial  conditions  nave  so 
shaped  themselves  that  the  resources  of  the  county  will  enjoy  tremen- 
dous development  within  the  next  few  years,  and  the  bars  to  further 
immigration  w^ill  be  dissipated  b}'  these  coming  conditions.  Plans  for 
the  reclamation  of  vast  tracts  of  arid  lands  admitting  of  further  devel- 
opment and  important  innovations  in  agriculture,  together  with  the 
contemplated  opening  of  various  mineral  regions,  and  the  arrival  of 


Digitized  by 


Google 


REPORT   OF   THE    GOVERNOR   OF    ARIZONA.  215 

at  least  one  new  railroad,  are  all  calculated  to  bear  out  most  sanguine 
predictions  of  the  early  growth  in  population  in  this  county  and  the 
territory  tributary  to  it. 

Financial  coyiditioiu. — ^The  total  credit  of  the  county  at  the  close  of 
the  fiscal  year  was  $604,549.89,  and  there  wa«  an  increase  in  taxable 
property  of  $700,000.  The  total  outstanding  indebtedness  of  the 
county  approximates  $400,000,  and  taxable  property  is  listed  at 
$10,3i5,lll.  The  ta?  lew  for  the  year  1903  is  $i.35  on  $100, 
representing  a  decrease  under  the  preceding  year  of  21  cents. 

TranapoTtation  facilities, — The  Salt  River  Valley  is  reached  by  both 
the  Santa  Fe  and  Southern  Pacific  systems.  From  the  south  comes 
the  Maricopa  and  Phoenix  and  Salt  River  Valley  Railway,  makingcon- 
nections  at  Maricopa,  35  miles  away,  with  the  Sunset  route.  From 
Tempe  a  branch  or  this  road  leads  to  Mesa,  18  miles  from  Phoenix. 
From  the  Santa  Fe  s\^stem  Phoenix  is  reached  by  the  Santa  Fe,  Pres- 
cott  and  Phoenix  Railway,  198  miles  in  length.  Both  railways  into 
Phoenix  are  fully  equipped  for  passenger  travel,  all  trains  including 
modern  appointments  and  standard  sleepers. 

The  Phoenix  and  Eastern  Railway,  now  under  course  of  construc- 
tion, will  furnish  an  entirely  new  and  much  needed  outlet  for  Phoenix. 
The  road  will  be  about  200  miles  in  length.  The  line  is  being  built 
between  Phoenix  and  Benson  over  a  country  which  presents  few  topo- 
graphical obstacles  and  through  a  region  rich  in  mineral  and  agricul- 
tural resources.  The  road  will  go  through  Tempe  and  near  Mesa, 
running  thence  to  Florence  and  other  seats  of  minmg  activity  in  Pinal 
County  and  tapping  some  of  the  most  fertile  and  rich  districts  of  the 
territory  before  reaching  Benson.  The  Phoenix  and  Eastern  will 
reach  the  El  Paso  and  Southwestern  Railway  and  the  Southern  Pacific 
Railway  at  Benson.  There  is  some  reason  to  believe  that  in  time  this 
new  project  will  be  a  connecting  link  of  the  first  transcontinental 
railroad  to  pass  directly  through  Phoenix. 

Mining, — The  mining  industry  of  Maricopa  County,  which  gave 
rise  to  the  founding  of  the  town  of  Phoenix,  has  been  much  neglected 
since  Phoenix  emerged  from  swaddling  clothes.  It  has  been  relegated 
to  one  of  the  last  of  the  industries  of  relative  importance,  although 
hidden  in  the  mountain  ranges  within  sight  of  Phoenix  are  mineral 
treasures  destined  to  great  consideration.  It  has  been  asserted  by 
mining  men  of  the  most  sanguine  view  that  the  importance  of  this 
industry  in  time  will  eclipse  that  of  agriculture  and  cattle  raising — now 
by  far  the  most  important  occupations.  Wickenburg,  which  is  located 
just  south  of  the  Yavapai  County  boundar\^  line,  and  which  is  in 
Maricopa  County,  is  the  seat  of  recent  mining  activity,  although  the 
contributors  to  that  camp  at  present  are  Yavapai  Countv  mines. 
There  are  regions,  however,  in  Maricopa  County  tributarv  to  Wick- 
enburg which  contributed  early  to  the  mineral  wealth  of  this  county. 
In  the  southeastern  part  of  the  county  is  the  Gold  Field  district  where 
mining  operations  promise  to  resume.  The  old  Mammoth  mine  is 
still  inactive,  but  considerable  adjacent  ground  recently  acquired  by 
the  Gold  Field  Mining  and  Milling  Company  is  now  being  opened. 

Stijck  raimng. — Stock  raising  and  cattle  fattening,  which  is  one  of 
the  most  staple  and  important  industries,  is  prosperous.  The  early 
spring  rains  throughout  the  Territory  have  put  the  cattle  in  splendid 
condition  for  feeders,  and  thousands  of  head  have  been  shipped  into 
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the  Salt  River  Valley  for  fattening.  The'  early  fall  shipments  to  points 
outside  the  Territory  will  be  heavy.  Maricopa  County  has  no  exten- 
sive stock  ranges,  but  there  are  now  grazing  in  the  alfalfa  fields  prob- 
ably 50,000  head  of  cattle  fattening  for  winter  shipments,  which  will 
be  made  to  Arizona  points,  California,  and  to  El  Paso  and  Kansas  City. 

The  high  prices  of  the  last  two  years  prevail,  and  a  number  of  cattle- 
men, discoui-aged  by  failures  during  a  protracted  drought  several  years 
a^o,  have  returned  to  the  business.  Cattle  are  shipped  into  the  Salt 
River  Valley  from  Gila,  Pima,  Pinal,  and  Yavapai  counties.  High 
prices  for  beef  have  produced  a  marked  improvement  in  the  grade  of 
cattle.  Favorable  range  conditions  also  have  figured  as  a  cause  of 
infusing  better  blood  into  the  stock. 

The  milk  herds  of  this  valley-  are  large,  consisting  of  Holstein,  Jer- 
sey, and  Durham  breeds.  No  other  cattle  are  raised  in  Salt  River 
Valley.  The  products  of  the  milk  herd  are  shipped  to  southern  Cali- 
fornia, Sonora,  Mexico,  and  southern  Arizona,  and  the  profits  of  the 
creameries  are  large. 

It  is  estimated  that  a  quarter  of  a  million  dollars  has  been  received 
by  Arizona  sheep  owners  during  the  month  of  June  from  sales  of  w^ool 
and  sheep  shipped  out  of  Phoenix.  The  wool  clipped  this  vear  brought 
16  cents  a  pound,  or  4  cents  a  pound  over  the  price  prevailing  last  yesLT. 

Agrieidtural  pt'Of^pects. — Marked  advance  has  been  made  along  lines 
of  agriculture,  and  the  future  holds  out  roseate  promise  for  this  indus- 
try. Alfalfa  growing,  however,  continues  first  in  importance,  but 
indications  warrant  the  statement  that  the  growing  of  alfalfa  will  be 
equaled  in  importance,  if  not  overshadowed,  by  other  branches  of 
agriculture. 

Success  in  the  growing  of  sugar  beets  in  California,  Colorado,  and 
Eastern  States  has  encouraged  the  people  here  to  undertake  the  pro- 
duction of  sugar  beet  and  the  manufacture  of  the  refined  product* 
The  local  Government  experiment  station  first  took  up  the  experiment, 
and  the  results  were  so  satisfactory  that  Eastern  interest  combined  with 
local  people  in  fully  determining  the  advantages  of  planting  for  a  beet 
crop.  Even  better  results  followed  the  next  test,  the  beets  grown 
showing  a  large  yield  per  acre  and  higher  percentage  of  sugar  than 
recorded  in  most  other  regions  where  sugar  is  manufactured  with  lib- 
eral profit. 

A  stock  company,  called  the  Eastern  Sugar  Company,  was  organ- 
ized by  New  \ork  and  Chicago  capitalists,  who  received  substantial 
cooperation  from  local  citizens,  prominent  among  whom  is  Mr.  W.  J. 
Murphy.  The  concern  was  organized  with  a  capital  of  $800,000.  A 
contract  has  been  let  for  one  of  the  largest  and  most  complete  of  the 
beet-sugar  factories  of  this  country. 

The  soil  and  climatic  conditions  of  Salt  River  Valley  are  peculiarly 
adapted  to  growing  beets,  the  soil  having  exactly  the  mineral  ingre- 
dients prerequisite  to  a  high  3'ield  both  in  tonnage  and  sugar  percent- 
age.    It  admirably  fulfills  the  requirements  of  a  deep  and  ricn  loam. 

It  has  been  ascertained  that  beets  require  less  water  in  irrigation 
than  the  other  crops  yielded  here.  They  require  only  from  three  t^ 
five  irrigations  per  season.  Alfalfa  requires  water  continually,  but 
beets  demand  it  only  in  the  early  months  of  the  year,  thus  utilizing 
the  overflow  of  water  in  the  canals  at  that  season. " 

The  results  of  80  experimental  patches  ^rown  in  1901-2  show  a  j>er- 
centage  from  14  to  18  with  an  average  yield  of  15  tons  to  the  acre. 
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Numerous  individual  beds  carried  a  higher  tonnage,  and  in  one  instance 
the  yield  amounted  to  40  tons  per  acre.  In  this  test  an  Important 
advantage  over  other  regions  was  demonstrated  in  the  fact  tnat  the 
planting  according  to  seasons  is  capable  of  economically  regulating  the 
harvest  during  the  year,  and  owing  to  the  long  planting  season  there 
is  little  necessity  for  providing  storage  facilities.  The  growing  season 
extends  through  January,  February,  and  March,  and  at  this  period  of 
the  year  only  is  irrigation  necessar3\  The  land  can  be  used  between 
beet  seasons  for  other  crops. 

The  lands  owned  by  the  Eastern  Sugar  Company,  amounting  to  10,000 
acres,  are  alread}'  under  irrigation.  Some  of  the  lands  are  planted  in 
alfalfa,  which  will  be  replaced  by  the  new  crop.  All  the  lands  are 
under  the  canal  systems.  They  will  be  colonized  shortly,  and  when 
settled  will  provide  for  a  much  larger  population  than  any  other  equal 
area  in  the  valley. 

Sugar  beets  are  planted  by  regular  beet  drills  in  rows  18  inches 
apart.  When  about  two  weeks  old  the  plants  are  decimated  by  hand 
and  there  remains  standing  one  plant  to  every  8  or  10  inches  in  the 
row.  Horse  cultivators  designed  for  the  purpose  are  employed  about 
five  times  in  the  course  of  the  season.  Harvesting  is  done  with  a 
horse-puller  that  loosens  the  beets  so  that  they  may  be  picked  up 
readily.  They  are  then  topped,  and  the  bottom  leaf  and  the  beets  are 
ready  for  the  factory. 

The  factory  buildings  are  in  course  of  construction  at  Glendale,  10 
miles  northwest  of  Phoenix.  The  station  is  located  on  the  main  line  of 
the  Santa  Fe,  Prescott  and  Phoenix  Railway  and  the  industry  will 
prove  a  constant  feeder  to  railway  traffic.  The  factory  will  consist  of 
a  main  building  300  feet  long  by  67  feet  wide  and  from  3  to  5  stories 
in  height.  The  boiler  house  will  be  150  by  60  feet  in  dimensions. 
There  will  be  a  limekiln  house,  a  sugar  warehouse,  and  a  two-storv 
office  building.  All  the  buildings,  with  the  exception  of  the  beet  shed, 
which  is  to  be  constructed  of  stone  and  brick,  will  be  of  steel  structure. 
The  beet  sheds  will  have  a  capacity  of  10,000  tons  of  beets.  The  esti- 
mated cost  of  the  buildings  and  machinery  equals  the  company's  capital- 
ization of  $800,000,  and  all  the  structures  will  be  completed  by  May  1, 
1904.  It  is  estimated  that  there  are  resources  for  six  of  such  plants  in 
this  valley  and  the  increase  of  manufacturing  facilities  will  be  com- 
mensurate with  the  growing  popularity  of  beet  culture.  The  plant 
under  construction  is  backed  by  an  area  of  8,000  acres  of  land  to  be 
planted  in  beets. 

It  is  estimated  that  in  this  area  $150,000  will  be  expended  for  labor 
in  growing  and  caring  for  beets.  Two  hundred  laborers  will  be  required 
for  operating  the  plant  and  400  men  will  be  engaged  in  the  construc- 
tion of  the  lactory.  The  total  disbursements  of  the  first  year  will 
amount  approximately  to  $335,000,  and  during  the  first  sea.son  the 
farmers  will  receive  for  their  raw  product  about  $400,000. 

Profits  from  by-products  will  follow.  In  the  process  of  extracting 
sugar,  beets  will  be  washed  and  run  through  a  cutting  machine,  which 
reauces  them  to  small  triangular  shreds.  The  shredded  beets  will  be 
placed  in  large  cylinders,  through  which  hot  water  will  be  forced  and 
the  sugar  thus  dissolved  and  recovered,  leaving  a  residue  of  pulp. 
Both  cattle  and  sheep  eat  the  pulp  readily,  and  extensive  feeding  of  it 
in  this  country  and  in  Europe  has  demonstrated  its  great  value  in  sup- 
plementing the  supply  of  cattle  food.     Large  numbers  of  cattle  and 
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sheep  will  be  fattened  here  on  pulp.  Another  by-product  is  refuse 
sirup.  This  will  be  diffused  with  other  cattle  foods  and  ma\'  be 
employed  in  the  manufacture  of  alcohol  and  vineear. 

Below  is  ^ven  a  comparison  of  beet  and  otner  crops,  avoiding 
comparative  consideration  of  land  rent  and  the  price  of  water  for 
irrigation: 

Cast  of  cultivation  per  acre: 

Wheat  and  rye $8  to  |10 

Alfalfa 8to    12 

Sujfar  l)eet 20  to    25 

Value  of  jmnluctF: 

Wheat  and  rve 18 

Alfalfa '. 20 

Su^r  l)eet 75 

Averajre  net  profits : 

\\  heat  and  rve. . : 10 

Alfalfa *. 10 

Sugar  beet 50 

The  market  for  sugar-beet  products  is  almost  without  limit.  It  is 
said  that  the  per  capita  consumption  of  sugar  in  this  country  is  25 
pounds  annually,  and  70  per  cent  consumed  in  the  United  States  i;? 
beet  sugar.  This  is  imjx>rted  liberally  from  Germany.  France,  and 
Russia.  There  are  48  beet-sugar  factories  in  the  United  States,  and 
their  combined  production  is  capable  of  supplying  onl}'  enough  refined 
sugar  for  the  demand  of  three  states  of  medium  population. 

Kanking  high  in  the  list  of  future  agricultural  products  in  this  val- 
ley will  be  the  date  crop.  Alx)ut  sixty  of  the  date  trees  planted  at 
the  United  States  experimental  farm  in  the  last  few  years  are  begin- 
ning to  bear,  and  it  is  expected  that  the  yield  will  amount  to  about  5(HJ 
pounds  of  fruit.  Other  trees  will  come  in  bearing  every  j-ear  here- 
after at  the  experimental  farm,  and  this  orchard  is  the  nucleus  for  thou- 
sands upon  thousands  of  acres  of  land  in  central  Arizona  to  be  converted 
for  date  culture.  Most  of  the  territorx'  to  be  used  for  this  purpose  is 
unfit  for  other  kinds  of  cultivation.  Conditions  unfavorable  to  other 
forms  of  vegetation  are  most  conducive  to  the  growth  of  the  date  as  it 
is  grown  in  Africa. 

Practically  all  the  dates  consumed  in  the  United  States  are  imported 
from  across  the  sea.  In  Phoenix,  however,  date  culture  has  risen  to 
local  commercial  importance,  and  the  most  delectable  fruit  of  the  kind 
on  the  local  market  is  the  home  product.  Climatic  and  social  condi- 
tions here  are  almost  identical  with  those  of  the  home  of  the  great 
Arabian  staff  of  life,  and,  while  date  culture  now  is  mei*el3'  of  local 
importance  from  a  commercial  standpoint,  there  is  reason  to  believe 
that  a  seed  has  been  sown  which  in  time  will  play  an  important  part  in 
the  date  commerce  of  this  country. 

The  Government  has  gone  into  the  experiment  of  date  culture  on  a 
large  scale.  When  the  trees  at  the  experimental  station  are  all  bearing 
they  will  form  the  largest  date  orchard  in  America,  and  perhaps  in 
the  world.  Various  species  imported  from  Africa  have  been  planted 
there,  besides  about. 1,000  seedlings. 

Water  Hforage  and  lrr!<j(itio)K — Under  the  magic  touch  of  water 
Maricopa  County,  containing  the  Ijeautiful  Salt  River  Valley,  is  on  the 
verge  of  entering  into  a  new  and  important  era,  for  the  Gfovemment 
has  undertaken  the  improvement  of  the  irrigation  system  and  the 
transformation  of  vast  arid  lands  into  garden  spots.  T&e  average  resi- 
dent of  the  eastern  States  can  not  understand  how  population  can 
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exist  as  it  does  in  the  West,  where  six  months  pass  sometimes  between 
showers.  Yet  it  does  exist,  and  in  prosperity.  The  uncertainty  of 
direct  rainfalls  for  crops  is  already  removed  here  in  a  measure  by 
means  of  ditches  that  take  up  from  the  river  supply  the  water  that  is 
distributed  far  out  upon  the  once  arid  but  now  fertile  plains.  The 
Government  has  undertaken  to  regulate  in  a  more  reliable  manner  and 
to  manifoldly  increase  the  supply  for  irrigation  by  the  conservation  of 
flood  water. 

Under  the  stimulus  of  great  irrigation  works  to  be  created  by  the 
Federal  Government,  the  arable  areas  of  Arizona  and  the  Southwest 
are  regarded  as  the  components  of  the  coming  agricultural  empire  of 
the  continent. 

There  are  now  about  110,000  acres  in  Salt  River  Valley  under  culti- 
vation, of  which  probably  40  per  cent  has  been  insufficiently  irrigated 
during  the  past  three  years,  and  seldom  has  there  been  an  adequate 
water  supply  for  the  reclaimed  land  within  the  last  decade.  There  are 
located,  however,  under  the  canals  already  built  254,000  acres  of  land 
now  barren  but  susceptible  of  a  high  degree  of  cultivation  and  produc- 
tion when  fed  by  the  flow  of  the  Verde  River  and  the  consen  ed  flood 
waters  of  the  Salt  River. 

When  the  Government  determined  to  expend  $3,000,000  in  the  con- 
struction of  the  Salt  River  dam,  60  miles  northeast  of  Phoenix,  it  took 
the  first  step  in  the  creation  of  the  greatest  artificial  lake  on  earth. 
The  Salt  River  dam  will  be  270  feet  high,  attaining  the  greatest  height 
of  any  reservoir  dam  in  the  world,  and  it  will  store  1,478,000  acre-feet  of 
water,  backing  it  into  the  mountain  canyons  for  miles.  It  is  to  be  the 
greatest  irrigation  project  ever  developed  in  this  country.  It  means  an 
abundant  water  supply  for  an  immense  district  which  has  been  in  pro- 
cess of  retrogression  through  thirst.  It  means  addition  of  millions  upon 
millions  to  the  wealth  of  the  Territory  and  probably  means  the  solu- 
tion of  the  problem  of  irrigation  in  the  West,  for  it  is  generally  agreed 
that  upon  tne  success  of  this  measure  will  depend  the  building  of  many 
other  great  irrigation  works  in  the  West.  The  Salt  River  dam  site 
presents  conditions  most  favorable  from  an  engineering  standpoint, 
and  it  is  said  to  be  the  most  logical  site  in  the  country  for  testing  the 
efficac^v  of  water  storage  and  reservation.  H3  drogmphers  and  con- 
struction engineers  believe  that  this  dam  and  reservoir  will  serve  in 
the  future  as  models  to  dam  building  throughout  irrigable  regions  of 
the  western  part  of  the  country. 

Aside  from  the  favorable  engineering  conditions  which  are  probably 
responsible  for  inviting  the  early  attention  of  the  Government,  it  seems 
a  matter  of  justice  that  one  or  more  reservoirs  should  be  built  in 
Arizona  for  the  benefit  of  the  settlers,  for  the  reason  that  owing  to  the 
lack  of  forest  restrictions  and  the  perpetration  of  overgrazing  on  the 
watersheds  in  the  past  the  water  supply  gradually  has  oiminished  and 
the  reclaimed  land  has  been  returned  to  tne  desert.  The  watershed  of 
the  Salt  and  Verde  rivers  embraces  more  than  12,000  square  miles,  and 
was  once  well  covered  with  luxuriant  growth  of  grasses  and  an  under- 
growth which  conserved  the  water  and  regulated  the  drainage.  The 
Government  is  now  making  a  vigorous  effort  to  improve  conditions  on 
the  watershed,  and  under  the  administration  of  Mr.  Gifford  Pinchot, 
Chief  of  the  Division  of  Forestry,  the  forests  are  being  preserved  and 
grazing  is  being  restricted  where  it  interferes  with  the  reservoir  capa- 
cities of  the  watersheds.     This  division  of  the  (jovernment  plans  a 
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reforestation  of  the  drainaore  area  and  its  cooperation  is  of  distinct 
advantage  to  the  reservoir. 

In  this  or  any  other  irrigated  country-  a  reasonable  supply  of  water, 
regulated  and  furnished  the  crops  at  periods  of  greatest  need,  will  pro- 
duce much  greater  crops  than  large  supplies  of  water  applied  sp»s- 
modically  and  without  regulation,  as  is  done  here  to-day.  With  the 
regulation  of  the  water  supply,  contemplated  by  the  reservoir,  highly 
intensified  and  diversified  farming  will  be  possible.  The  records  of 
the  flow  of  the  Verde  River  have  been  kept  for  about  seven  yeai*s,  and 
the  record  of  the  Salt  River  for  more  than  fourteen  years,  showing  the 
water  supply  tq  be  in  no  wise  a  matter  of  conjecture. 

The  place  where  the  dam  will  be  built  is  in  a  narrow  box  canyon  on 
Salt  River,  just  l)elow  the  junction  of  Salt  River  and  Tonto  Creek. 
The  solid  bed  rock  on  which  the  dam  will  rest  is  less  than  25  feet 
from  the  surface  of  the  creek.  This  is  one  of  the  best  features  of  this 
project,  from  an  engineering  standpoint,  giving  the  foundation  for  the 
dam  which  will  insure  it^  stability.  At  both  ends  the  dam  will  be 
built  into  solid  rock,  and  once  constructed  will  endure  for  all  time. 
It  will  be  so  built  that  the  heaviest  flood  can  pour  over  the  top  of  the 
dam  without  injuring  it  in  any  wav.  This  is  the  most  important  part 
in  the  construction  of  dams  in  Arizona.  The  rivers  of  the  Territory 
are  torrential  in  their  character,  rising  at  times  with  ^reat  rapidity 
and  carrying  an  immense  volume  of  water  for  a  short  time.  During 
one  month  tnere  was  a  solid  wall  of  water  5  feet  in  depth  pouring  over 
the  Arizona  dam  in  Salt  River.  Over  400.000  inches  of  water  were 
then  going  to  waste.  The  river  immediately  sank,  but  even  when  it 
is  comparatively  low  there  is  much  water  running  to  waste. 

The  cost  of  the  dam  alone  will  be  about  $2,700,000.  The  cost  is 
smaller  in  comparison  with  the  magnitude  of  the  work  because  the 
rock  from  which  the  dam  will  be  built  will  be  quarried  from  the  face 
of  the  canj'on  right  at  the  dam.  The  cement  used  in  its  construction 
will  be  manufactured  at  the  dam  from  materials  existing  in  abundance 
in  the  immediate  neighborhood — the  power  canal  leaving  the  river 
above  the  reservoir  and  running  around  above  the  water  line  of  the 
proposed  reservoir  will  carry  the  full  amount  of  the  natural  flow  of 
Salt  River,  which  is  now  appropriated  under  the  old  water  acts  on  the 
river.  This  canal  will  be  brought  down  to  a  point  on  the  side  of  the 
canyon  just  below  the  dam,  and  then  it  will  be  dropped  through  a 
standpipe  to  the  power  house,  generating  at  least  1,500  horsepower, 
which  will  be  used  in  manufacturing  the  cement  and  furnishing  the 
power  and  light  necessary  for  the  construction  of  the  dam.  It  will 
require  700  continuous  working  davs  of  twenty-four  hours  each  to 
complete  the  sti*ucture.  Electric  lights  will  furnish  the  lights  at  night. 
Once  begun  the  work  of  laying  the  stone  in  the  cement  must  be  con- 
tinuously carried  forward  until  completion  to  insure  an  even  sti*ength 
in  the  structure.  The  water  drawn  from  the  reservoir  for  irrigation 
will  be  let  out  through  gateways  which  can  l*c  placed  at  least  1(X)  feet 
above  the  base  of  the  structure.  These  gateways  will  be  operated  by 
electrical  power,  which  will  turn  great  screws  passing  down  through 
the  stonework  of  the  dam.  The  height  of  the  dam  above  the  water 
surface  will  be  280  feet.  The  area  of  Tonto  Basin,  the  reservoir  site, 
is  HO  large  that  the  lower  100  feet  can  be  given  up  so  as  to  give  this 
100-foot  drop  for  all  the  water  drawn  from  the  rcvservoir.  This  will 
generate  a  very  large  amount  of  power  in  addition  to  that  generated 
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from  the  power  canal.  It  is  estimated  that  over  6,000  horsepower 
will  have  been  generated  from  all  soui-ces  at  the  dam. 

One  of  the  most  remarkable  features  of  this  great  irrigation  project 
is  the  fact  that  there  are  many  thousands  of  acres  of  land  in  tne  bait 
River  Valley  having  an  ample  underground  supply  of  water  within  30 
to  50  feet  ol  the  surface.  Every  investigation  so  far  made  indicates 
that  this  underground  supply  is  fed  from  the  high  plateaus  and  moun- 
tains to  the  northeast  of  the  valley,  and  is  practicably  inexhaustible. 
It  is  not  seepage  water  from  the  present  canal  systems,  though  there  is 
a  considei*able  area  of  the  valle}'  comprising  the  lowlands  along  the 
river  which  has  a  good  underground  water  supply  from  seepage 
sources.  One  pumping  plant  about  3  miles  southwest  of  Phoenix 
pumps  a  continuous  stream  of  200  inches  of  water  from  this  source, 
enough  to  irrigate  a  section  of  land. 

The  construction  of  the  reservoir  will  regulate  the  flow  of  Salt  River 
for  fully  50  miles  through  the  canyon  between  the  Salt  River  dam  and 
the  diversion  dam  at  the  nead  of  tlie  valley.  The  river  has  a  very  con- 
siderable fall  through  this  dam,  and  a  large  amount  of  electnc  power 
can  be  developed  along  this  part  of  the  river,  which  will  increase 
immensely  the  total  amount  of  power  available  for  pumping. 

All  the  land  on  both  sides  of  the  river  at  these  pomts  is  government 
land,  and  has  been  reserved  from  entry  by  the  Government.  The  pur- 
poses of  the  Government  are  to  reserve  it  permanently  to  increase  the 
area  of  desert  land  that  can  be  reclaimed  by  pumping  water  from  under- 
ground sources  known  to  exist  over  a  wide  area  of  territory  in  the  Salt 
Kiver  Valley,  lying  chiefly  between  Phoenix  and  Maricopa. 

MOHAVE   COUNTY. 

[By  Mr.  John  P.  Feeny,  recorder  and  clerk,  board  of  supervisors.] 

The  funded  indebtedness  of  Mohave  County  is  $105,363.29;  the 
floating  debt,  $34,228.91. 

The  increase  in  population  for  the  past  year  has  probably  been  in 
the  neighborhood  of  400,  principally  miners  in  the  new  mining  camps. 
This  increase  brings  the  population  of  the  county  to  about  4,250.. 

There  has  been  little,  if  any,  increase  in  the  settlement  of  land. 
While  no  country  can  excel  the  valleys  of  Mohave  County  in  fertility 
of  soil,  the  scarcity  of  water  for  irrigation  retards  their  settlement. 
The  system  of  dams  on  the  Colorado  Kiver,  as  proposed  by  Arthur  P. 
Davis,  hydrogmpher  of  the  United  States  Survev,  would  place  under 
irrigation  hundreds  of  thousands  of  acres  of  land  excelled  by  none  in 
the  world.  In  Mohave  County  alone  sufficient  land  could  be  irrigated 
to  support  a  population  of  half  a  million  people. 

In  addition  to  the  great  benefit  to  be  derived  from  these  dams  for 
irrigation,  the  immense  power  developed  could  not  only  be  used  for 
power  in  mining  operation,  railroads,  etc.,  but  could  be  used  also 
for  the  reduction  and  refining  of  ores. 

There  has  been  little  change  in  the  past  year  in  the  matter  of  stock 
raising.  While  the  quite  frequent  rains  of  the  past  winter  helped 
and  encouraged  those  engaged  in  this  industry,  the  uncertainty  of  the 
rainfall  discourages  new  investment. 

Mining  is  the  great  industry  of  Mohave  County,  and  the  past  year 
has  been  one  of  wonderful  strides  in  the  development  of  innumerable 
mineral-bearing  veins. 
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Tlie  Ilualapai  mining  dixfrict. — This  district  embraces  the  southern 
half  of  the  (Jerbat  ranjfe  of  mountains,  and  extends  f mm  8toekton 
Hill,  on  the  southeast,  to  Chloride,  on  the  northwest,  and  is,  as  far  as 
known  and  detined  from  present  development,  about  12  miles  long- 
and  4  miles  wide,  and  includes  within  its  area,  l>esides  Stockton  Hiil 
and  Chloride,  the  mining  camps  of  Cerbat,  Campbell,  Oro  Plata,. 
Union,  Todd  and  Bobtail  Basins,  Lane  Springs,  Mineral  Park,  and 
C.  O.  D.  Camp. 

The  entire  district  is  seamed  and  fissured  with  numerous  large,  well- 
defined  parallel  fissure  veins,  carrying  commercial  and  high-grade  ore 
of  gold,  silver,  lead,  and  copper. 

The  mines  belong  to  that  class  that  are  characteristic  for  their  per- 
manency and  continuity,  and  are  remarkable  for  the  great  number  of 
rich  ore  chutes  found  in  the  outcrop  and  in  the  superficial  mining  done 
to  develop  them.  The  formation  is  regular  and  shows  no  unfavora- 
ble displacements,  and  can  be  geologically  described  as  metamorphic, 
belonging  to  the  granite  series,  with  the  exception  of  the  porphyritic 
hills  tnat  rise  out  of  the  Sacmmento  Vallev  along  the  extreme  western 
boundary  of  the  district.  It  is  in  some  of  the  hills  of  this  poiphyr3'^ 
uplift  where  the  famous  turquoise  mines  of  Mohave  County  are 
found. 

The  mineral  veins  are  as  a  rule  large,  with  the  outcrop  more  or  less 
prominent,  and  in  some  instances  the  outcrop  can  be  followed  nearly 
the  whole  length  of  the  district. 

The  general  course  of  the  veins  is  from  the  southeast  to  the  north- 
west, and  they  cut  the  lines  of  the  metamorphic  formation  at  an  angle 
of  90  deirrees,  with  a  vertical  or  slight  dip  to  the  northeast. 

This  oistrict  has  l)een  the  principal  wealth  producer  of  Mahave 
County  for  many  years,  but  from  a  mining  standpoint  it  is  not  yet 
even  prospected  by  the  mining  and  development  already  done. 

There  are  many  mines  that  have  a  splendid  showing,  and  also  many 
lying  dormant  that  hav^e  produced  fortunes. 

The  district  is  close  and  very  accessible  to  two  railroads;  the  Arizona 
and  Utah,  commencing  at  Kingman,  skirts  the  west  side  of  the  district, 
with  its  northern  terminus  at  Chloride,  while  the  Santa  Fe  travels  the 
Hualapai  Valley  and  skirts  the  district  on  the  east. 

The  ores,  a.s  a  rule,  are  composite,  and  of  such  a  character  that  they 
are  easily  concentrated.  Iron  and  lead  sulphides  are  the  most  common 
and  characteristic  bases,  while  much  milling  ore  has  been  mined  near 
the  surface,  the  general  character  of  which  is  a  high-grade  composite 
composed  of  gold,  silver,  lead,  and  iron,  with  copper  and  sometimes 
zinc  oc<urring. 

At  Stockton  Hill  are  the  Cupel,  Infallible,  Blue  Bell,  Fountain  Head, 
Prince  George,  Vigilant,  Miner's  Hope,  Eagle,  Stockton,  Earle,  De 
La  Fontaine,  and  many  others.  From  many  of  these  fortunes  have 
been  taken  from  the  surface  workings,  and  now  need  only  development 
to  place  them  among  the  producers. 

At  I^ne  Springs  are  the  Night  Hawk,  Alpha,  Omega,  Summit, 
Forunatus,  Silver  Monster,  Pan  Yan,  and  others. 

At  C.  O.  I).  Basin  is  the  C.  O.  D.  mine,  with  a  60-ton  concentrating 
plant.  This  mine  has  produced  over  $1,000,000.  The  company  now 
working  this  property  is  about  to  make  extensive  impi^ovements, 
including  an  increase  in  the  capacitv  of  the  mill  and  an  upraise  from 
the  end  of  the  1,000-foot  drift  on^the  300-foot  level  to  the  surface 
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to  be  used  as  a  working  shaft.  Here  also  are  the  Rico  and  Silver  King 
mines  and  others. 

Cerhat. — Among  the  leading  mines  of  the  camp  are  the  Golden  Gem, 
which  for  many  years  has  been  a  producer  of  gold  ore.  It  is  opened 
by  a  shaft  300  feet  in  depth,  from  which  levels  are  run  at  each  100 
feet.  A  50-ton  concentrating  plant  will  be  erected  this  fall  to  work 
the  lower-grade  ores. 

The  Flores,  with  a  5-stamp  mill  and  concentrating  plant,  is  located 
about  one-fourth  mile  from  the  Gem;  the  Idaho  and  Vanderbilt  join 
the  side  lines  of  the  Gem.  The  Cerbat  has  a  vein  of  sulphuret  ore 
carrying  gold  and  is  opened  by  a  shaft  to  a  depth  of  400  feet,  and 
there  is  considerable  drifting.  The  mine  is  equipped  with  a  5-stamp 
mill. 

Here  also  are  the  Columbus,  Gold  Nugget,  Nevada,  Twins,  Cham- 
pion, New  London,  Esmeralda,  and  others. 

Vnioii  Basin, — This  whole  section  is  cut  and  crosscut  by  a  network 
of  mineral-bearing  veins.  Here  are  located  the  Tub,  containing  a 
ledge  of  gold  and  lead  ore;  the  Climax,  now  being  extensively  devel- 
oped; the  Big  Silver  and  the  Big  Bethel;  the  Pavmaster,  steadily 
snipping  high-grade  ore;  and  the  Green  Linnet,  with  its  crosscut  tun- 
nel now  in  480  feet.  This  tunnel  is  being  run  with  a  view  of  its  con- 
tinuation to  cut  the  whole  gold  belt  of  the  Cerbat  Range,  and  will  do 
more  to  demonstrate  the  extent  and  value  of  these  mineral  veins  than 
an}'^  other  project.  This  tunnel  will  cut  the  country  at  a  depth  of 
1,700  feet  below  the  surface  at  Lane  Springs. 

Mhu^'al  Park, — This  district  is  again  awakening  to  its  old-time 
activity.  The  Queen  Bee,  Argo,  and  Matalic  Accident  are  steady 
shippers.  The  Turquoise  mines  of  the  Aztec  company  are  steadily 
shipping  gems  to  New  York.  The  Kay  is  developing  into  a  good 
copper  property. 

07'o  Plata, — A  large  force  of  men  are  at  work  developing  this 
property,  the  big  concentrator  running  and  producing  a  fine  grade  of 
concentrates.  During  the  past  3^ear  a  mill  has  been  erected  on  the 
property  of  this  company,  with  a  capacity  of  30  tons  of  ore  per  day, 
and  the  work  of  crushing  ores  on  the  dumps  was  being  carried  on 
during  the  latter  part  of  the  fiscal  year  ended  June  30,  1903.  The 
property  consists  of  five  mining  claims,  three  of  which  have  received 
attention. 

Queen  Bee  min^, — ^The  greatest  development  of  these  mines  is  a 
shaft  235  feet  in  depth,  with  drifts  startea.  There  are  five  claims  in 
the  group.  The  equipment  consists  of  one  8-horsepower  gasoline 
hoist  and  engine.  From  12  to  20  miners  have  been  employed  sinc^ 
November,  1902. 

Chloride, — This  camp  has  in  the  last  year  had  its  ups  and  downs. 
The  250-ton  concentrator  at  the  Minnesota-Conner  mine  has  been  idle 
considerable  of  the  time  owing  to  the  scarcity'  of  water.  The  main 
shaft  has  reached  a  depth  of  500  feet,  and  its  ore  chute  continues  down, 
holding  its  size  and  grade.  A  greater  depth  will  undoubtedlv  furnish 
enough  water  to  enable  the  plant  to  operate  continuously',  feoth  the 
Tennessee  and  Elkhart  have  been  working  and  shipping  concentrates 
from  their  large  plants,  but  not  up  to  their  former  outputs,  especially 
in  the  case  of  the  Tennessee,  which  is  the  leading  lead  producer  of  the 
district. 

Both   the   Lucky  Boy  and   the   Samoa   mines   have   been  worked 
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throughout  the  year  and  are  steady  producers  of  ores.  The  Midnight 
has  been  worked  continuously  and  the  Pinkham  occasionally,  both 
showing  bodies  of  gold,  silver,  and  copper  ore.  The  Redemption, 
Clyde,  and  Mitchell-Hughes  properties  are  being  developed  and  pro- 
duce high-grade  ore.  The  Steve  Smith  mine  is  producing  gold  ore  of 
high  grade.  The  old  Sunlight  is  again  being  opened  up;  it  was 
formerly  a  bi^  producer. 

Pilgrim  intning  dhtrict. — The  Pilgrim  mining  district  dates  its 
inception  from  the  discovery  by  O'Dea  and  Dempsej',  in  January  of 
this  year,  of  the  Pilgrim  mine. 

Tlie  district  is  located  in  the  northern  part  of  the  Blue  Ridge  Moun- 
tains, and  embraces  the  region  lying  between  the  Sacramento  Valley 
on  the  east  and  the  Colorado  River  on  the  west  and  the  San  Fran- 
cisco mining  district^  reaching  to  Union  Pass  on  the  south  and  the 
Weaver  mining  district,  commencing  at  the  Searchlight  Road,  on  the 
north. 

The  district  belongs  to  the  great  metamorphic  and  eruptive  gold- 
bearing  era  that  reaches  from  die  Big  Bend  oi  the  Colorado  River  on 
the  north  to  Bill  Williams  Fork  on  the  south,  and  within  the  past  six 
months  several  gold  discoveries  have  been  made.  Chief  among  them 
is  the  Pilgrim  mine,  which  is  probably  the  most  important  gold  dis- 
covery made  in  many  years.  The  property  has  just  been  sold  to  a 
company  for  $250,000,  and  active  ana  extensive  mining  operations  will 
commence  at  once. 

The  Bf -metal  mine, — This  property,  situatexl  three  miles  south  of 
Kingman,  has  just  been  purchasea  bj^  a  company,  and  preparations  are 
being  made  for  extensive  work  and  the  erection  of  a  reduction  plant. 

The  vein  is  now  being  crosscut,  an  opening  will  be  made  under  the 
railroad,  and  the  ore  will  be  run  by  trolley  to  the  big  mill  to  be  erected. 
These  operations  will  necessitate  the  employment  of  several  hun- 
dred men,  and  this  enterprise  promises  to  oe  one  of  the  greatest  in 
the  Territor}. 

Chlmehuera  Mountains, — This  heretofore  neglected  section  is  begin- 
ning to  attract  the  attention  of  capital,  and  is  undoubtedly  coming  to 
the  front  as  a  gold  producer.  So  far  there  has  been  little  work  done 
with  the  exception  of  shallow  surface  workings  which  have  produced 
free  gold  ore,  most  of  which  has  been  mined  by  Mexicans  and  treated 
in  arastras  and  by  other  primitive  methods. 

So  far  as  prospecting  has  progressed,  it  has  be^n  demonstrated  that 
the  values  increase  and  the  ore  becomes  more  regular  as  soon  as  the 
sulphurets  are  reached,  which  usually  occurs  at  a  depth  of  6  to  10 
feet.  Some  of  the  ledges  carry  considerable  lead  and  all  carry  gold 
values. 

The  Chimehueva  Mountains  are  virtually  a  continuation  of  the  river 
range  in  which  are  located  the  Gold  Road  and  Leland  and  other  mines 
of  prominence. 

The  only  mine  on  which  anv  considerable  work  has  been  done  is  the 
Sun  Rise,  owned  by  Salt  Lake  City  parties.  They  have  a  tunnel  in 
600  feet  on  the  ledge,  and  the  values  have  shown  a  steady  increase  as 
work  has  progressed  and  water  encountered. 

The  north  and  east  slope  of  the  mountains  are  covered  with  a  good 
growth  of  timber  sufficient  for  mining  purposes  and  fuel  for  many 
vears. 
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Rii'tr  R((n(/e, — The  Gold  Road  Company  has  probably  done  more 
in  the  past  year  in  the  way  of  development,  the  erection  of  mining 
machinery  and  reduction  plant,  than  any  other  in  the  county.  The 
8(M)-ton  cyanide  plant  is  running  continuously  and  turning  out  bullion. 

The  Leland  mme  has  a  40-stamp  mill  in  course  of  construction  and  a 
developed  mine  to  supply  it  with  ore. 

The  New  Comstock  is  getting  in  shape  for  a  new  cyanide  plant  of 
large  capacity,  which  will  be  erected  as  soon  as  tests,  now  being  made, 
decide  the  exact  method. 

The  German- American,  Holmes  group,  (lold  Creek,  Moss,  and  many 
others  are  being  actively  developed. 

At  Virginia  Camp  the  cyaniue  plant  is  turning  out  bullion.  The 
Great  West  Company  has  ordered  a  50-ton  cyanide  plant. 

Gold  Lost  HmtitH, — The  Minnesota  and  Arizona  Gold  Mining  Com- 
pany is  running  its  2()-stamp  mill  on  ores  from  the  El  Dorado  mine. 
Gold  Basin  is  about  45  miles  north  of  Hackberry  and  reached  by  a 
good  wagon  road.  Lost  Basin  is  about  15  miles  beyond  Gold  Basin. 
The  Ida  mine  is  located  in  Lost  Basin. 

The  Mofuiioufh  Mhihuj  and  Development  Company. — This  company 
owns  two  full  claims  in  the  southeastern  portion  of  the  countv,  on  the 
western  slope  of  the  Aquarius  Mountains,  6  miles  east  of  Big  Sandy 
River  and  about  20  miles  east  of  north  from  the  town  of  Signal.  They 
are  accessible  by  wagon  roads  from  Kingman,  Signal,  Hackberrv,  and 
all  surrounding  points.  The  claims  are  known  as  the  Burro  and  Tele- 
graph. One  mill  site  of  5  acres  adjoins  the  claims  on  the  east  and 
another  of  like  size  on  the  west. 

Burro  Creek,  an  ever-living  stream  of  pure  spring  water,  flows  in  a 
northerly  course  parallel  to  tne  east  side  of  the  vein  and  crosses  the 
vein  at  right  angles.  The  vein  and  surface  ground  constitute  a  penin- 
sula, with  the  creek  on  either  side.  This  arrangement  of  nature  is 
admirably  adapted  to  the  erection  and  operation  of  large  plants  of 
machinery  for  the  treatment  of  ores. 

The  amount  of  water  in  Burro  Creek  is  ample  for  the  driving  of  a 
large  plant  during  the  most  of  the  year,  and  by  impounding  the  water 
in  the  narrow  canyon  above  constant  power  can  be  obtained.  This  the 
company  proposers  to  do. 

The  vein  has  been  owned  by  prospectors  for  the  last  twenty  years. 
Its  value  and  future  outcome  has  been  recognized  by  mining  men  of 
experience  for  many  years,  but,  owing  to  the  remoteness  from  railroad, 
inaccessibility,  and  tlie  unfavorable  terms  of  sale  demanded  by  some  of 
the  owners,  capital  has.  until  the  present  company  made  the  purchase, 
allowed  it  to  rest. 

With  commendable  zeal  the  Monmouth  Company  has  opened  up  this 
section  of  the  country  to  the  general  public  by  the  building  of  a  wagon 
road  from  the  Sandy  River  to  Burro  Creek,  a  distance  of  7  miles.  A 
force  of  men  under  J.  P.  Wallace,  general  manager,  have  been  con- 
stantly employed  since  January  of  this  year  in  developing  the  property. 

The  vein  at  present  is  explored  by  three  cross  tunnels,  extending 
from  wall  to  wall.  Two  of  these  intersect  the  Telegraph  and  one  the 
Burro  claim.  In  addition  to  these  workings  there  are  two  drifts  on 
the  vein,  one  of  40  and  one  of  110  feet.  The  vertical  distance  between 
these  drifts  is  80  feet.  The  quartz  stands  above  the  creek  bed  in  the 
form  of  a  long,  prominent,  and  picturesque  ridge.  The  vein  has  been 
ex|)osed  to  view  by  the  elements:  originally  it  was  capped  with  lava, 
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as  most  of  the  country  now  is.  A  40-foot  poiphyrv  dike  forms  the 
hanging  wall  of  the  vein  for  two  thirds  of  its  length.  Gi'anite  is  the 
basement  rock  of  the  country,  and  .sedimentary  formations  are  in 
places  tilted  up  to  high  angles  on  the  slopes  of  the  gmnite  bases. 

The  canyon  through  which  Burro  Creek  passes  has  been  caned  to 
a  depth  of  300  to  50i)  feet,  a  distance  of  5  miles.  The  walls  of  the 
canyon  are  very  precipitous.  Access  to  the  mines  is  obtained  through 
a  side  canyon  1  mile  in  length  over  a  good  wagon  road  of  easy  grade. 

An  experimental  plant  will  at  once  be  erected  on  the  property  to 
demonstrate  to  a  ceitainty  the  best  and  most  suitable  method  of  treat- 
ment. Following  this  demonstration  will  be  built  a  complete  plant  of 
large  size.  The  ore  will  l>e  mined  by  open  quarry  from  the  top  of 
the  ledge  and  will  pass  by  gravity  through  an  open  chute  to  the  ore 
bins  at  the  top  of  the  mill. 

The  cost  of  mining  ore  in  this  wav  can  not  exceed  5<»  cents  per  ton. 
The  crushing  will  l)e  to  3i>  mesh.  "The  consumption  of  cvanide  to  the 
ton  of  ore  will  be  low.     The  ore  needs  no  concentrating  or  roasting. 

Now  that  a  start  has  been  made  in  this  section  of  the  county  and 
the  way  opened  to  it  for  teams,  the  southeastern  portion  of  Mohave 
County  will  soon  become  a  mining  field  of  prominence. 

Cedar  VaJhi/  (fi-'^fr/cf. — The  San  Francisco  mine  carries  values  in 
gold  and  is  developed  to  a  depth  of  400  feet.  The  cyaniding  plant  is 
being  enlarged  to  handle  the  product  of  the  mine.  A  new  gasoline 
plant  of  large  capacity  for  hoisting  was  lately  installed. 

Arnold  mine. — This  mine  is  being  reopened  and  the  mill  will  l>e 
overhauled  and  put  in  condition  to  handle  the  ore  in  the  mine  and  on 
the  dumps. 

Hudlapal  Jlof/ntffhhs, — The  P^nterprise  and  the  Ross  and  Bi'aden 
companies  are  pushing  development  on  their  mines. 

NAVAJO   COUNTY. 

[By  Mr.  Alex.  F.  McAllister,  recorder  and  clerk  of  the  l>oard  of  supervisors.] 

The  population  of  Navajo  County,  while  not  showing  a  i-apid 
increase  during  the  past  year,  has  increased  to  a  considerable  extent, 
and  is  confined  mostly  to  the  agricultuml  sections.  Heavv  rains  dur- 
ing the  year  gave  promise  of  plentiful  crops  and  the  further  opening 
up  of  the  farming  lands  of  the  county  was  the  result,  this  bemg  the 
su>)stantial  foundation  of  prosperity  in  this  county. 

Flmnicial  condltlnyi.—l  his  county  stands  second  to  none  financially, 
handicapped  as  we  were  at  our  creation  by  our  share  of  the  indebted- 
ness assumed  by  us  to  the  sum  of  $73,000,  and  the  refusal  of  the  Santa 
Fe  Pacific  Railroad  Company  to  pay  an  equitable  share  of  taxes  on 
57  miles  of  their  roadway  in  the  county;  but  with  these  adverse  con- 
ditions this  county  can  make  as  good  a  showing  as  any  in  the  Territor\\ 
The  ]K)nded  indebtedness  of  Navajo  County  is  as  follows: 

Territorial  funding  bonds,  5  per  cent,  date<i  January  15,  1903,  re<leemable 

after  twenty  years,  matures  in  fifty  years $38,  000 

Court-house  anil  jail  buiUlinjr  })on<ls 15, 000 

Total  lK>n(le(l  inde])tedues8 53, 000 

The  asseti^  represented  in  publie  buildings,  bridges,  and  other  county  prop- 
erty  - 68,730 

Value  of  school  i)roperty  owned  by  county  December  31,  1902 20, 000 

Total  value  of  all  county  property v^ I  88,  730 

Digitized  by  VjOOQ IC 


REPORT    OF    THE    GOVERNOR    OF    ARIZONA.  227 

From  the  above  it  will  be  seen  that  there  is  a  balance  in  favor  of 
the  county  of  §35,730,  with  no  outstanding  warrants  or  other  liabilities. 
In  consideration  of  the  above  showing,  with  the  increased  rate  of  tax- 
ation to  be  paid  by  the  Santa  Fe  Pacific  Railroad  Company  for  the 
present  year  of  $175  per  mile  on  their  right  of  way,  the  countN^'s 
sources  of  revenue  will  be  materially  increased,  and  with  the  continued 
economical  management  of  the  county  government  as  has  been  exer- 
cised in  the  past,  the  future  prosperity  and  advancement  of  the  county 
is  assured. 

Irrlgatlmi  and  fanning. — The  constmction  of  dams,  resefvoirs,  and 
canals  in  this  county  has  been  done  by  private  means,  and  every  effort 
put  forth  has  been  successful.  What  has  been  accomplished  in  this 
manner  demonstrates  the  great  possibilities  for  wat^r  storage  if  taken 
up  on  a  larger  scale.  There  are  thousands  of  acres  of  fertile  land  that 
might  be  reclaimed  and  homes  provided  for  many  people.  There  are 
many  available  reservoir  sites  in  the  county,  one  of  the  most  feasible 
being  about  3  miles  east  of  Holbrook,  the  county  seat.  At  Wood- 
ruff a  dam  was  constructed  man}-  years  ago  which  has  withstood  the 
flood  waters  and  is  in  every  way  in  successful  operation,  providing 
water  for  an  immense  area  of  irrigable  land.  At  Winslow  water  is 
brought  onto  the  land  by  means  of  a  ditch  15  miles  in  length,  the  water 
being  taken  from  Chevelon  and  Clear  creeks  to  the  bottom  lands  near 
the  town.  Irrigation  is  also  successfully  carried  on  at  Snowflake, 
Taylor,  and  Show  low. 

Sf(fcl  raising, — This  industry  has  suffered  some  during  the  past  year 
by  the  removal  of  cattle  from  the  county  owned  by  the  Aztec  Land  and 
Cattle  Company.  This  company  suffered  from  successive  dry  seasons 
and  over-stocked  ranges  and  was  compelled  to  remove  their  cattle.  The 
ranges  are  gradually  improving  ana  will  be  restocked  by  individual 
ow^ners  of  live  stock.  The  bheep  industry  is  in  excellent  condition, 
large  quantities  of  wool  being  produced  during  the  past  year  at  a  good 
profit. 

Oil  development, — Indications  near  Winslow  give  promise  of  the 
existence  or  oil.  Experts  from  the  Kern  County,  Cal.,  oil  districts 
have  gone  over  the  ground  and  are  confident  that  oil  deposits  exist  sim- 
ilar to  those  in  California.  Locations  have  been  filecl  covering  over 
forty  sections  of  land  near  the  town  and  companies  are  being  organized 
to  operate  them. 

With  a  population  of  nearly  1),0()0  and  an  area  about  equal  to  that 
of  the  State  of  Indiana,  this  county  can  be  classed  with  any  community 
of  like  numbers  in  the  East  from  an  intellectual,  moral,  or  industrial 
standard.  Every  little  hamlet  in  the  county  has  its  free  library,  its 
debating  and  dramatic  society  or  lyceum,  and  is  purely  American  in 
thought  and  habit.  The  foreign  element  in  its  population,  which  is 
hardly  5  per  cent  of  the  whole,  is  of  that  desirable  kind  from  the 
northern  nations  of  Europe.  They  are  all  home  makers  and  rapidly 
assimilate  our  political  life;  they  are  good,  intelligent  citizens,  appre- 
ciating the  opportunities  gmnted  them  by  our  laws.  We  are  in  a  po- 
sition to  know  from  our  official  connection  with  the  people  of  the 
county  for  a  number  of  years  that  in  no  instance  have  we  found  any- 
one who  was  unable  to  read  and  write. 
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PIMA   COUNTY. 

[By  Hon,  Andres  Rebeil,  chairman  of  the  board  of  supervisors.] 

Tucson,  the  seat  of  government  of  Pima  County,  is  the  oldest  settle- 
ment in  the  United  States.  A  quarter  of  a  eentur\'  before  the  foun- 
dation of  St.  Augustine  was  made  Tucson  was  an  Indian  rancheria 
visited  by  the  earl}'  mission  fathers.  The  seeds  of  Christian  civili- 
zation were  planted  here  by  the  Spanish  friars,  and  the  ruins  of 
ancient  mission  edifices  remain  in  a  crumbling  state  to  show  the 
zealous  work  which  was  undertaken  in  the  wilderness.  After  long 
years  of  struggling  against  the  raiding  Apaches,  Pima  County  is 
to-dav  a  prosix»rous,  healthful,  and  law-abiding  community,  with  a 
population  of  nearly  22,000  i>eople.  The  greatest  increase  naturally 
has  been  in  and  about  the  citv  of  Tucson,  which,  according  to  the  cen- 
sus of  1900,  is  the  metropolis  of  Arizona.  The  citv  is  inhabited  by 
intelligent,  thrifty,  and  refined  people  of  the  Northern  and  Eastern 
States,  together  with  many  chivalrous  Southern  men  and  women. 
Commodious  homes  have  been  erected  to  displace  the  adobe  buildings 
of  the  natives.  Mining,  cattle  raising,  and  commercial  enterpri>e^ 
occupy  the  attention  of  the  people  ot  Pima  County.  Kich  copper, 
gold,  and  lead  mines  are  operated  profitably,  and  immense  bodies  of 
ore  vet  await  the  industrious  prospector. 

Tte  erection  of  a  custom  smelter  for  the  purchase  and  concentration 
of  ore  would  prove  of  great  advantage  to  this  county,  the  nearest 
smelter  being  located  at  LI  Paso,  Tex.,  nearlj-  300  miles  ea.st  of  Tucson. 

yinatictal  cond!t!(m, — The  assessed  valuation  of  Pima  County's  tax- 
able property  for  the  year  1908  amounts  to  $3,900,000,  presenting  an 
increase  over  1902  of  nearly  $200,000,  the  increase  being  due  to  the 
many  permanent  improvements  made  throughout  the  county. 

Under  the  laws  of  Arizona  unpatented  mines  are  not  subject  to  taxa- 
tion, nor  is  the  output  of  mines  taxed. 

There  are  210  patented  mines  in  the  county,  having  an  assessed 
valuation  of  §70,000.  One  group  of  these  mines  changed  hands  during 
the  month  of  May,  1903,  for  a  cash  consideration  of  1500,000. 

The  bonded  indebtedness  of  Pima  County  is  as  follows: 

Territorial  5  percent  bonds $210,240.00 

County  7  per  cent  bonds 75, 000. 00 

County  4  per  cent  refunding  bonds 47, 000, 00 


Total 332,  240.  (X) 

The  resources  of  Pima  County  are  as  follows; 

Due  from  Santa  Cruz  County,  account  of  the  segregation  of  Pima 
and  Santa  Cruz  counties,  the  following  bonds,  to  wit: 

7  per  cent  bonds $.38, 513. 33 

5  per  cent  ])onds 44, 893. 67 

Ca^h  in  treasury 21, 000. 00 

Court-house  and  county  property 50, 000. 00 

Total 154,407.00 

Di/ni^. — During  the  past  year  numerous  final  certificates  of  Govern- 
ment land  were  issued  by  the  United  States  land  office  at  Tucson  for 
land  in  Pima  Count\  occupied  by  settlers. 

There  are  about  70,000  acres  of  land  under  cultivation  at  the  present 
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time.  The  benefits  of  irrigation,  such  as  is  proposed  by  the  Hansbrough- 
Newlands  law,  will  soon  be  realized,  and  then  over  a  million  acres  of 
land,  comprising  rich  alluvial  soil,  will  be  brought  under  cultivation, 
and  will  open  up  agricultural  possibilities  that  will  surpass  the  most 
sanguine  expectations. 

Fruits,  such  as  apples,  peaches,  pears,  and  grapes,  are  produced  of 
the  finest  flavor,  surpassing  the  famous  fruits  of  California.  Chinese 
gardeners  raise  and  market  all  kinds  of  table  vegetables. 

Water  supply, — The  development  of  wat^er  in  rima  C<5unty  has  been 
^iven  considerable  attention  during  the  past  few  years.  The  city  of 
Tucson  is  supplied  with  a  superior  quality  of  pure,  clear  water, 
pumped  from  wells  dug  40  feet  deep.  The  city  operates  four  wells 
side  by  side,  having  a  daily  capacitv  of  over  5,000,000  gallons.  Many 
of  our  citizens  have  erected  windmills  and  have  secured  an  abundance 
of  water  at  depths  ranging  from  20  to  80  feet. 

Tftii  Htock  Indmtry, — There  are  5,000  horses  in  the  county.  The 
number  of  cattle  is  estimated  at  40,000.  Sheep  and  hogs  are  not  raised 
to  any  great  extent,  although  the  market  value  of  these  animals  is 
inviting.  During  the  past  year  there  were  10,000  cattle  shipped  b}^ 
rail  from  Tucson  to  Northern  and  Eastern  points.  The  quality  and 
breed  of  range  cattle  is  rapidly  improving,  owing  to  the  importation 
of  thoroughbred  Hereford  bulls  that  range  with  the  cattle. 

Mlnhiy. — ^The  numerous  locations  of  mining  claims  during  the  year 
show  unusual  activity  in  the  mining  districts  of  the  county.  A  great 
many  mines  are  working  constantly,  labor  and  fuel  being  plentiful 
and  cheap. 

Development  of  copper,  gold,  and  other  precious  metals  is  being 
prosecuted  vigorously. 

Eastern  capital  is  being  invested  largely  and  extensive  mines  opened 
uj>.  The  Silver  Bell  Copper  mines  have  changed  hands,  the  consider- 
ation being  over  half  a  million  dollars. 

Olive  camp  is  being  developed  by  Eastern  capital,  and  many  local 
miners  are  working  properties;  notably  the  Little  Helvetia,  Catalina 
Copper  Company,  Tucson  Mountain  Company,  Azurite  and  San 
Xavier  Copper  mines.  The  Standard  Investment  and  Mining  Com- 
pany is  operating  38  miles  southeast  of  Tucson. 

The  Greaterville  placers  are  owned  and  operated  by  El  Oro  Mining 
Company,  a  Western  enterprise.  These  are  among  the  best-known 
placer  mines  in  the  Southwest,  and  are  located  about  47  miles  southeast 
of  Tucson.  During  the  past  twenty-five  years  more  than  $2,000,000 
has  passed  through  the  local  banks,  representing  a  portion  of  the  gold 
mined  by  the  crude  methods  in  vogue  bv  the  natives. 

County  roads, — The  county  roads  are  a  great  delight  to  the  owners  of 
automobiles  and  horses,  being  hard  and  smooth.  Substantial  bridges 
span  the  river  beds  and  water  courses. 

Schools, — Pima  County  is  proud  of  the  many  school  buildings  that 
have  been  erected  by  the  progressive  citizens  of  each  school  district, 
and  which  are  presided  over  by  intelligent  and  enthusiastic  teachers 
devoted  to  the  welfare  of  the  pupils. 

The  University  of  Arizona  is  located  at  Tucson,  and  is  a  great  factor 
in  developing  the  best  citizenship. 

Tucson  has  a  splendid  public  school  system,  with  a  large  corps  of 
trained  teachers.  The  Catholic  Sisters  conduct  a  school  for  girls  and 
a  free  school  for  boys. 
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Churches, — The  religious  denominations  are  represented  by  Presby- 
terian, Methodist,  Congregational,  Episcopalian,  Catholic,  and  Baptist. 
All  of  these  denomination,  except  the  Presbyterian,  own  and  occupy 
comfortable  church  edifices,  and  are  doing  good  work  in  the  upbuild- 
ing of  the  community.  The  Roman  Catholic  Cathedral  is  the  largest 
in  the  Territory. 

Railroad  facil It its, — Tucson  is  the  headquarters  of  the  Southern 
Pacific  Railroad  Company,  operated  from  Yuma  to  El  Paso,  a  distance 
of  nearly  600  Tuiles,  together  with  all  branch  roads  connected  there- 
with. 'The  machine  shops  and  supplies  are  also  located  here,  and  the 
railroad  company  disburses  over  $150,000  each  month  at  Tucson. 

PINAL  COUNTY. 

[By  Mr.  Thomiis  G.  Peyton,  clerk  of  the  board  of  supervivors.] 

The  population  of  Pinal  County  to-day  is  fully  7,500,  being  an 
increase  of  616  during  the  period  elapsed  since  the  last  census  was 
taken.  The  increase  consists  principalfv  of  those  interested  in  mining, 
and  is  distributed  among  the  various  mining  districts  of  the  county. 

The  financial  condition  of  the  county  is  as  follows: 

Funded  indebtedness,  $136,138.08,  bearing  5  per  cent  interest: 
bonded  indebtedness,  $6,000;  floating  indebtedness,  $9,449.11.  Re- 
sources: Court-house,  jail,  and  grounds,  $45,000;  county  hospital,  fix- 
tures, grounds,  etc.,  $5,500;  ca^^h  in  county  treasurv,  June  1,  1903, 
$11,764.32;  judgment  of  Pinal  Countv  i\  Brady  bondsmen,  $6,103. 

Irrigatio7i, — There  are  several  ditcKes  taken  from  the  Gila  River, 
the  largest  being  the  Florence,  47  miles  in  length  with  a  reservoir  of 
1,600  a(»res.  The  canal  is  taken  out  of  the  Gila  River,  about  3  miles 
west  of  the  Buttes,  and  runs  in  a  south  western ly  direction  47  mile^ 
through  the  Casa  Grande  Valley.  The  reservoir  is  situated  about  13 
miles  southwest  of  Florence  on  the  line  of  the  canal.  This  ditch 
carries  3,(M)0  miner's  inches  of  water  and  was  built  at  a  cost  of 
$500,000.  In  the  vicinity  of  Sacaton  on  the  reservation  there  are  10 
ditches  of  small  dimensions  taking  water  from  the  Gila  River  which 
are  owned  and  controlled  by  the  Indians.  In  the  San  Pedro  Valley 
irrigation  is  practiced  on  a  small  scale  by  ranchers,  five  or  six  ditches 
being  in  operation.  The  Arivaipa  Creek,  a  tributary  of  the  San 
Pedro  River,  traverses  a  rich  agricultural  valley,  and  there  are  many 
small  ranches  situated  along  the  creek. 

Stock  ra/'si/u/,  — The  number  of  cattle  in  this  county  on  the  1st  day  of 
June  was  about  25,000  head.     No  cattle  are  raised  for  dairy  purpo5?es. 

JVeir  mineral  dlstrwts. — There  are  116  new  mining  claims  operated 
in  Pinal  Countv. 

Undf>vc1oped  resonrceH, — Pinal  County  is  rich  in  undeveloped  re- 
sources. The  constiiiction  of  the  San  Carlos  dam  will  be  the  means 
of  bringing  thousands  of  acres  of  fertile  lands  under  cultivation,  and 
the  county's  taxable  wealth  will  be  wonderfully  increased.  The 
Phoenix  and  Eastern  Railway,  a  proposed  route  travei'sing  the  Gila  and 
San  Pedro  valleys,  will  open  up  a  rich  country  to  settlement,  and  the 
coming  vear  is  very  bright  for  the  county. 

The  Jiutte^s  rtaerrolr. — As  is  generally  the  case  throughout  the  entire 
arid  region,  there  is  a  shortage  of  water  during  a  few  oays  in  the  sum- 
mer season,  and  to  gain  absolute  security  it  has  been  found  nei'««sarT 
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to  .supplement  the  flow  of  water  in  the  rivers  by  building  storage  res- 
ervoirs. This  has  been  done  in  this  county  by  the  Casa  Grande  reser- 
voir, which  covers  a  surface  of  1,600  acres,  with  an  average  depth  of 
12  feet,  and  contains  about  8,000,000,000  gallons  of  water. 

In  order  to  make  the  water  system  more  effective,  however,  it  will 
be  necessary  to  build  another  reservoir  in  the  Buttes,  12  miles  from 
Florence.  The  report  of  Mr.  Arthur  P.  Davis,  of  the  United  States 
Geological  Survey,  on  the  Buttes  reservoir,  which  was  published  as 
Senate  Doc.  No.  27,  Fifty-fourth  Congress,  second  session,  was  most 
exhaustive.  He  expressed  himself  as  well  pleased  with  the  location, 
and  recommends  that  the  Government  build  the  dam  and  works  in 
order  to  supply  water  in  unlimited  quantities  for  the  Indians  on  the 
Sacaton  Reservation.  This  was  the  object  for  which  he  was  sent  out, 
but  incidentally  the  work  will  be  of  great  benefit  to  our  county.  Mr. 
Davis's  report  concludes  as  follows: 

The  plan  recommended,  therefore,  is  the  construction  of  a  storage  reservoir  at  the 
Buttes,  and  canal  and  di?tributariei^  on  the  plan  indicated  previously  in  this  report. 
For  this  plan  an  appropriation  of  $2,244,000  should  be  made  immediately  available, 
and  authority  granted  for  the  condemnation  of  right  of  way  when  necessary. 

That  Mr.  Davis's  recommendation  will  be  adopted  by  Congress  in 
the  near  future  is  almost  assured,  as  he  shows  plamly  that  the  Govern- 
ment could  readily  recoup  itself  for  the  expense  of  construction  by 
adding  value  to  large  tracts  of  land  now  worthless,  and  by  rendering 
the  Indians  >  elf -supporting.  Mr.  Davis's  work  includes  a  survey  of 
Queen  Creek  reservoir  site,  of  which  he  says: 

The  Queen  project  offers  as  its  utmost  possibility  a  supply  of  water  barely  sufficient 
for  the  present  minimum  demands  of  the  Indian  reservation.  If  it  is  intended  to 
settle  any  considerable  number  of  Indians  on  the  reservation  other  than  those  men- 
tioned in  this  report  (and  there  is  an  abundant  field  for  that  purpose),  or  if  the  pres- 
ent Indians  grow  as  they  should  in  numbers  and  ability  to  cultivate  larger  tracts  oi 
land,  then  an  additional  independent  water  supply  would  have  to  be  provided  by 
the  relatively  more  expensive  way  of  pumping.  The  cost  of  such  additional  supply 
would  be  somewhat  less  than  the  estimates  for  pumping  would  indicate,  because,  in 
years  of  excessive  supply,  the  waters  of  Queen  Creek  would  be  made  to  do  the  duty 
and  the  running  expenses  of  pumping  saved.  The  table  shows  six  such  years  in  the 
record  of  twenty-four. 

On  the  other 'hand,  the  cost  of  storage  per  acre-foot  is  much  less  by  the  use  of  the 
Buttes  reservoir  than  by  the  Queen  Creek.  It  would  furnish  as  much  water  as 
might  be  desired  for  the  Indian  reservation,  and  leave  a  large  surplus  to  be  sold  to 
settlers  on  (xoveniment  lands  under  the  canal  system.  It  seems  certain  that  it  will 
some  day  be  desirable  to  furnish  the  Indian  reservation  about  20,000  acre-feet  of 
water  per  annum.  This  is  double  the  estimated  capacity  of  the  Queen  reservoir. 
If  this  amount  of  excess  were  furnished  by  pumping  from  wells  this  investigation 
indicates  that  the  entire  cost,  capitalizing  the  running  expenses  at  4  per  cent,  would 
be  in  the  neighborhood  of  $1,000,000.  Double  this  sum  invested  in  the  Buttes  reser- 
voir would  furnish  a  reliable  supply  of  seven  or  eight  times  as  much  water,  and  the 
supply  could  be  used  to  give  value  to  the  large  tract  of  Government  land  which  it 
would  serve,  and  the  Government  could  thus  recoup  itself  for  the  expense  of  con- 
struction. Therefore,  there  is  no  question  but  that  for  the  provision  of  this  quan- 
tity of  water  the  construction  of  the  Buttes  reservoir  is  by  far  the  cheapest  method 
in  the  end.  Some  broad  questions  of  public  policy  are  also  involved  m  this  ques- 
tion and  deserve  serious  consideration.  These  two  reservoirs  are  natural  resources, 
and  it  is  to  the  public  interest  that  they,  together  with  the  public  lands  which  they 
would  water,  should  be  utilized  to  the  "greatest  possible  extent.  A  broad  economy, 
therefore,  dictates  the  choice  of  the  Buttes  project,  and  the  Government  being  the 
owner  of  the  lands  to  be  watered,  is  directly  interested  in  having  them  reclaimed  as 
economically  as  possible 
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SANTA    CRUZ   CX)UXTY. 

[By  Mr.  Frank  J.  Duffy,  district  attorney  of  t^anta  Crux  County.] 

Santa  Cruz,  the  youngest,  and  in  area  the  smallest  of  the  thirteen 
counties  in  Arizona,  was  created  by  act  of  the  legislative  assembly, 
approved  March  15,  lSt)J>,  out  of  the  area  then  embraced  within  the 
boundaries  of  Pima  County,  and  each  year  since  its  creation  shows  a 
material  increase  in  resources,  taxal)le  propertv,  and  population.  Its 
area  is  l,2ti0  square  miles,  but  in  taxable  wealth  it  stands  eighth  in  the 
list,  showing  a  greater  amount  of  property  than  a  number  of  the  older 
and  larger  counties. 

PopuJatfim. — The  census  of  1900  gave  Santa  Cruz  County  a  popu- 
lation of  4,545;  but  the  population  is  rapidly  increasing,  and  a  conserva- 
tive estimate  at  present  places  the  number  of  people  within  her  boi-derjs 
at  not  less  than  6,000.  with  the  continued  opening  up  and  develop- 
ment of  her  rich  mineral  resources  it  is  contidentlv  expected  that  the 
population  will  show  a  still  greater  proportionate  increase  during  the 
next  year.  Nogales,  the  county  seat  and  principal  town  in  the  county, 
is  a  growing,  thriving  little  city  of  ahout  2,5(»0  people.  Situated,  as  it 
is,  on  the  international  boundary  line  between  the  United  States  and 
Mexico,  at  the  gateway  to  the  rich  and  rapidly  developing  State  of 
Sonora,  Nogales  is  destined  at  no  far  distant  day  to  be  one  of  the  most 
important  cities  of  southern  Arizona  and  of  the  southwest.  Its  citi- 
zens are  of  the  sturdy,  substantial  class,  the  greater  number  of  whom 
own  their  own  homes.  A  gre^t  number  of  substantial  business  struct- 
ures and  neat  brick  and  stone  cottjiges  have  been  built  during  the  past 
year.  The  new  Santa  Cruz  County  court-house,  now  in  process  of 
construction  at  a  cost  of  $35,000,  is  one  of  the  most  substantial,  com- 
modious, and  up-to  date  stmctures  of  its  kind  in  the  West.  It  will  be 
ready  for  occupation  about  October  1.  There  are  two  banks,  one 
being  a  national  bank,  four  substantial  church  edifices,  a  fine  public 
school  building,  a  cigar  factory  employing  75  hands,  a  large  foundrv 
and  machine  shop,  one  daily  and  two  weekly  newspapers,  and  all 
branches  of  mercantile  business  are  represented.  Other  important 
centers  of  population  in  this  county  are  Washington,  Ijochiel,  Har- 
shaw,  Oro  Blanco,  and  Patagonia. 

Flnnneuil  condition, — Santa  Cruz  County,  when  created,  was  bur- 
dened with  an  inheritance  from  Pima  County  in  the  shape  of  a  bonded 
indebtedness  amounting  to  $83,407,  its  proportion  of  the  indebtedness 
of  Pima  County.  In  the  year  190:^,  under  a  special  act  of  Congress, 
the  county  issued  and  sold  its  bonds  in  the  sum  of  $35,0(K)  for  the  con- 
struction of  its  new  court-house  and  jail.  These  bonds  bear  5  per  cent 
interest  and  sold  at  a  premium  of  over  $500.  In  addition  to  this, 
Nogales  school  district  has  issued  and  sold  its  bonds  in  the  sum  of 
$lt>,000,  from  the  proceeds  of  which  has  been  built  and  furnished  one 
of  the  best  constructed  and  most  modernly  equipped  public  school- 
houses  in  the  Southwest.  The  floating  indebtedness  of  the  county  on 
June  30,  1903,  was  only  $11,852.35,  of  which  $3,402.28  was  due  to  the 
road  fund.  The  assets  of  the  county  are  represented  by  the  court- 
house and  grounds,  valued  at  $45,i)(»0,  and  cash  in  the  treasurv  on 
June  30.  1903,  amounting  to  S9,93().79. 

Ta;mhle  propertij, — The  assessment  roll  for  19i»3  shows  the  taxable 
property  amounts  to  Si, 500, 307. 55,  an  increase  over  the  preceding 
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year  of  $1 10,488,  and  over  the  year  1901  of  $159,972.  This  valua- 
tion is  represented  mostly  by  property  in  the  town  of  Nogales,  by  the 
railroad,  and  by  the  ranch  and  stock  interests,  as  there  are  but  few 
patented  mines. 

M'rnhuj, — The  mining  development  ha.s  been  substantial  and  unusu- 
ally active  during  the  year,  bringing  to  the  county  a  number  of  capi- 
talists from  the  East,  and  from  California  as  well.  This  is  especially 
true  of  the  Patagonia  and  the  Oro  Blanco  districts.  There  are  many 
rich  niining  districts  in  the  county,  the  principal  ones  being  the  Pata- 

fonia,  Harshaw,  Tyndall,  and  Oro  Blanco.  The  principal  mines  in 
anta  Cruz  County  are  the  World's  Fair,  the  Pride  of  the  West,  the 
Hardshell,  the  Trench,  and  the  Mowry,  in  the  Patagonia  and  Harshaw 
districts,  and  the  Tres  Amigos,  the  Monarch,  the  Ragnarac,  the  Sorrel 
Top  group,  and  the  McDonald  properties,  in  the  Oro  Blanco  district. 
The  latter  district  has  shown  the  most  marked  activity  during  the  year. 
Several  valuable  properties  have  changed  hands  at  prices  ranging  in 
the  neighborhood  of  from  $50,000  to  *100,000. 

VmJicelopt'd  rcmnrax, — The  undeveloped  resources  of  Santa  Cruz 
County  are  extensive.  It  is  a  recognized  fact  that  the  mineral  resources 
of  this  county  have  never  been  developed,  there  being  at  the  present 
time  but  a  small  numl>er  of  producing  mines.  The  county  is  rich  in 
mineral,  and  wherever  development  has  been  prosecuted  to  any  great 
depth  upon  ore  bodies  excellent  result.s  have  been  obtained.  There  is 
also  an  abundance  of  excellent  farming  land,  especially  in  the  valley 
of  the  Santa  Cruz  Kiver  and  along  the  Sonoita.  The  soil  is  very  fer- 
tile and  when  there  is  sufficient  water  easily  produces  two  crops  a  year. 
Irrigation  is  carried  on  to  some  extent,  but  the  supply  of  water  is 
insufficient.  It  is  estimated  that  with  sufficient  water  fully  30,000 
acres  of  land  could  be  brought  under  cultivation,  thus  increasing 
the  assessable  value  of  property  within  the  county  bj^  more  than  a  mil- 
lion dollars.  This  could  easily  be  brought  about  by  the  construction 
of  a  storage  dam  on  the  Santa  Cruz  River.  It  is  said  that  the  best 
reservoir  site  in  Arizona  is  the  one  situated  on  the  Santa  Cruz  River, 
in  this  county,  about  4  miles  from  the  international  boundary  line. 
This  site  has  been  recommended  by  a  representative  of  the  Cnited 
States  Geological  Survey  who  recently  visited  Arizona.  The  super- 
visors of  Santa  Cruz  County  have  ordered  a  preliminary  survey,  which 
has  just  been  completed  by  County  Surveyor  Perkins,  and  which  shows 
that  a  dam  can  be  constructed  there  900  feet  long  and  with  an  average 
height  of  40  feet.  Such  a  dam  will  impound  the  immense  flood  waters 
of  the  summer  and  early  fall,  forming  a  reservoir  covering  3  square 
miles,  and  with  an  average  depth  of  30  feet.  Nearlv  all  the  land  sub- 
merged is  unsurveyed,  unofl'ered  Government  land,  tfiere  being  but  few 
irrigating  rights  involved.  The  estimated  cost  of  such  a  dam,  accord- 
ing to  the  surveyor's  report,  will  be  from  $80,000  to  $100,000,  and 
will  be  of  almost  incalculable  value  to  Santa  Cruz  and  Pima  counties. 
Stock  vaWnKj. — Santa  Cruz  County  is  notable  for  its  large  cattle 
ranches,  and  is  justly  regarded  as  one  of  the  most  profitable  counties 
for  stock  raising.  The  total  number  of  cattle  assessed  this  year  is 
21,712,  an  increase  of  6,330  head  over  last  year.  The  total  number  of 
horses  as  shown  by  this  year's  assessment  roll  is  3,275,  an  increase  of 
1,363  over  last  year. 
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YUMA  COUXTY. 

[By  Hon.  8.  B.  Hinds,  chairman  of  the  board  of  supervicor?.] 

Mining. — The  minei*al  resources  of  Yuma  County  have  been  known 
for  many  decades.  In  some  districts,  notably  that  of  Castle  Dome, 
mines  were  worked  coincident  with  the  Spanish  conquistadores,  and 
have  yielded  large  revenues  to  their  American  successors.  In  the  pro- 
duction of  silver  the  Arizona  side  of  the  Colorado  River,  in  this  county, 
was  famous  for  many  years  despite  the  drawbacks  of  costly  transpor- 
tation for  machinery  and  supplies,  while  as  early  as  1864  much  copper 
ore  of  high  grade  was  shipped  from  the  extreme  northern  part  of  the 
county  to  Wales.  The  mine  producing  this  ore,  the  tirst  commercial 
copper  to  enter  the  world's  markets  from  Arizona,  is  the  Planet,  situ- 
ated on  the  Bill  Williams  Fork,  the  noilhern  boundary  of  the  county. 
After  many  years  of  idleness  this  mine  has  been  purchased  by  a  ilsu^- 
sachusetts  and  Colorado  company,  and  extensive  work  begun  that  will 
again  place  it8  name  among  active  mining  properties. 

At  and  around  Quartzsite  mining  ac^tivity  has  been  especially  marked 
during  the  past  year,  and  a  number  of  properties  are  being  actively 
promoted  to  a  productive  stage.  Among  those  of  above  average  value 
mav  be  noted  the  King  Verde,  the  Arizona  Prosperty  group,  and  the 
Valensuella  Copper  Company.  To  the  east  in  the  Plomosa  district  the 
Defiance  Mining  Company,  the  Desert  Queen  Gold  Company,  the  Suc- 
cess Copper  Company,  and  the  Guadalupe  Mining  Company  are  dem- 
onstrating the  courage  of  their  convictions  by  continued  development 
of  their  properties.  To  the  north,  immediately  below  the  Bill  Williauij? 
Fork,  in  Mineral  Hill  Wash,  the  Yuma  Chief  has  opened  a  vein  of  cop- 
per-stained calcitic  gangue  bearing  free  gold,  while  further  south,  in 
the  Seneca  district,  a  number  of  copper  and  gold  properties  are  in  course 
of  development.  Turning  to  the  east,  to  the  Ellsworth  district,  in  and 
around  Cunningham  Pass,  are  a  number  of  exceptionally  rich  proper- 
ties. 

Among  these  especial  mention  is  due  to  those  of  the  Oro  Cobre  Mining 
Company  (John  Agard,  Joseph  I.  Wilkinson,  and  R.  W.  Bullard  and 
brother),  which  with  the  opening  of  the  railroad  now  surveyed  from 
Congress  to  the  Colorado  River,  will  at  once  take  their  places  among  the 
producers  of  the  commercial  and  precious  metals,  t  urther  south  in 
the  Harqua  Hala  district  the  long-noted  Socorro,  at  Harrisburg,  has 
passed  into  the  hands  of  a  Connecticut  corporation,  who  have  remod- 
eled the  plant  and  extended  the  operation.  With  practically  a  new 
mill  and  mine  plant,  a  cyanide  plant  supplementary  to  the  concentra- 
tion and  amalgamation  of  the  ores,  and  all  under  most  careful  and  effi- 
cient management,  this  property  takes  its  place  among  the  leading  gold 
producers  of  the  country.  At  Kofa  the  King  of  Arizona  remams  in 
active  operation,  the  mainstay  and  sole  resource  of  a  village  of  several 
hundred  souls,  giving  direct  and  indirect  employment  to  considerably 
over  200  men.  In  the  southern  range  of  the  county  the  famous  For- 
tuna  continues  to  yield  its  golden  treasures  in  an  unbroken  stream  to 
its  owners  and  prosperity  to  its  multitude  of  workers  and  dependents. 

Of  the  placer  gold  fields,  with  which  this  county  is  abundantly 
blessed,  no  material  change  is  noted  from  the  prevailing  conditions  of 
a  decade  ago.  As  a  rule  the  reclamation  of  the  placer  gold  by  water 
is  impossible  to  any  great  extent  owing  to  the  scarcity  of  water,  and 

Digitized  by  V^OOQ  IC 


REPORT    OF   THE    GOVERNOR    OF    ARIZONA.  235 

as  yet,  no  change  in  the  crude  methods  of  dry  washing  has  been  suc- 
cessfully introduced  on  a  large  scale.  Scattered  througnout  the  county 
from  the  Colomdo  to  the  Harqua  Hala,  and  from  the  Mexican  border 
to  the  Bill  Williams  Fork  are  many  men,  who  with  an  equipment  of  a 
rudely  constructed  '^home-made"  dr}^  washer,  a  combination  of  a 
fanning  and  sifting  machine,  operated  by  hand,  are  making  fair  wages 
with  the  ever-present  chance  of  a  rich  find. 

In  considering  the  scarcity  of  water  throughout  the  mining  districts 
it  is  worthy  to  note,  as  bearing  on  the  value  of  the  properties,  that  in 
the  case  of  the  Fortuna  water  is  pumped  for  a  distance  of  18  miles 
through  a  4-inch  pipe,  requiring  engines  of  100-horsepower  and  over- 
coming an  elevation  of  750  feet.  For  the  mine,  mill,  and  camp  use  of 
the  King  of  Arizona  a  powerful  and  costly  plant  is  in  operation  at 
King  Wells,  4  miles  south  of  Kofa,  where  from  two  1,000-foot  wells 
water  is  pumped  to  the  town,  at  an  elevation  of  575  feet  above  that  of 
the  wells.  At  Harrisburg  the  Socorro  mine  has  an  unfailing  supply 
in  the  valley  but  30  feet  below  the  surface,  with  its  pumping  plant  but 
li  miles  distant.  Near  Quartzsite  the  Defiance  Company  and  the 
Guadalupe  Company  have  attained  a  depth  that  furnisnes  from  the 
seepage  water  of  the  mines  a  suflScient  supply  for  mechanical  and  camp 
purposes. 

Toe  McMullin  Valley,  in  which  Harrisburg  is  situated,  is  a  drainage 
center  of  a  large  portion  of  the  district,  and  a  strong  underflow  of  water 
is  touched  at  many  places  in  the  valley  at  from  28  to  30  feet  beneath 
the  surface.  In  the  Harcuvars  to  the  north,  the  Harqua  Hala  to  the 
south,  and  the  Granite  Wash  Mountains  to  the  west  of  the  valle}^  are 
many  mining  prospects  that  show,  under  very  limited  development, 
high  values,  all  awaiting  the  magic  touch  of  capital  to  combine  the 
valley  and  hills  into  a  IVlidas-like  comnmnity,  botn  rendering  up  gold 
to  the  touch  of  man.  The  unlimited  supply  of  water  in  the  valley  that 
is  so  easily  reached  will,  as  has  been  there  demonstrated,  convert  the 
present  barren  cacti  and  ^reasewood  covered  plains  of  the  vallej'  into 
garden  spots  and  the  mining  camps  will  furnish  convenient  markets. 

Mining  conditions  along  the  Colorado  are  yet  suifering  from  the 
neglect  of  many  years.  Here  are  a  number  of  properties  that  in  the 
halcyon  days  of  silver  were  the  scenes  of  active  ana  thriving  canips, 
but  are  now  abandoned  to  the  wild  creatures  of  the  desert.     The 

{)resent  days  differ  from  the  olden  times  in  that  the  farmer  now  fol- 
ows  the  miner  wherever  conditions  are  at  all  favorable  and  a  market 
for  his  produce  is  provided.  It  is  to  be  expected  that  with  the  influx 
of  capital  on  a  scale  to  properly  and  economically  reopen  these  dis- 
tricts the  lands  of  the  upper  river  valley  will  for  the  first  time  be 
brought  under  cultivation,  contemporaneously  with  the  mines. 

In  connection  with  new  enterprises  connected  with  the  mining 
industry  or  fostered  by  and  dependent  upon  its  prosperity,  it  is  noted 
that  a  custom  smelter  is  projected  at  Quartzsite,  a  most  advantageous 
location  for  such  an  enterprise.  This  project  is  backed  by  Chicago 
capital  under  the  name  of  tne  Quartzsite  Smelting  Company,  and  it  is 
expected  to  be  in  operation  early  in  1904.  The  Valensuella  Copper 
Company  in  the  same  district  have  by  continuous  work  attained  a 
point  of  production  and  are  arranging  for  a  smelter  on  their  property. 
With  the  growth  of  Quartzsite  and  its  continued  prosperity,  the 
question  of  more  rapid  transportation  for  travelers  and  supplies  has 
been  met  by  the  establishment  of  an  automobile  line  to  that  camp 
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from  Mohawk  Summit,  on  the  Southern  Pacific  road.  Several  large 
machines  with  a  capacity  for  3,000  pounds  of  freight  and  carrying  ten 
passengers  will  shortly  i)c  in  operation. 

Soi/^, — The  soil  of  the  Colorado  and  Gila  valleys  are  from  the  allu- 
vial deposits  of  centuries  of  erosion  from  the  river  sources  and  the 
highlands  bordering  their  courses,  while  the  surrounding  mesas,  or 
table  lands,  are  shown  to  have  been,  to  a  large  extent,  at  one  time  sub- 
merged, with  the  advantage  there  of  centuries-old  detritus  of  ancient 
vegetation  that  needs  but  the  touch  of  abundant  water  to  spring  into 
life.  The  waters  of  the  two  rivers  annually  bear  in  suspension  a  por- 
tion of  this  vegetable  and  mineral  elixir  that  is  approached  by  no  other 
rivers  on  this  continent  and  excelling  even  the  watei*s  of  the  Nile  in 
reproductive  wealth.  Annually  these  waters  renew  the  cultivated 
soil,  i-estoring  to  it  the  elements  that  have  been  taken  up  by  the  plant 
life,  thus  obviating  the  ne<*es8ity  for  artificial  fertilization  that  else- 
where is  a  burden  to  the  agriculturist  and  arboriculturist. 

Nowhere  can  be  found  a  soil  so  uniformly  rich  in  the  eleraenb* 
required  by  plant  life;  so  easily  cultivated  and  so  prolific  under  irri- 
gation. AH  products  of  the  semitropical  climes,  and  including  some 
forms  of  purely  tropical  fruits  and  vegetation,  are  successfully  i*aised 
in  the  valleys  of  the  Gila  and  Colorado  rivers. 

The  contention  of  the  valleys  holds  equally  well  for  the  mesas  and 
higher  lands  along  the  valleys.  They  are  equally  rich  and  as  generous 
to  vegetation  under  the  application  of  water,  witlEi  the  added  advantage 
of  absolute  immunity  from  frost,  and  therefore  better  adapted  to  the 
cultivation  of  the  citrus  fruits.  In  composition  the  highland  soils  are 
of  a  deep<*r  color,  sufficiently  loose  to  take  water  without  causing  the 
top  soil  to  bake,  and  are  reasonably  sandy. 

On  these  lands  the  citrus  fruits  attain  perfection,  bearing  earlier 
and  ripening  earlier  than  at  any  other  point  in  the  Southwest.  Figs 
are  here  grown  that  reach  the  market  some  weeks  in  advance  of  those 
from  southern  California,  and  the  cantaloupe  here  attains  mature  per- 
fection for  the  market  two  weeks  in  advance  of  the  product  of  Indio, 
California,  hitherto  considered  the  ideal  spot  for  their  cultivation. 
In  the  opinion  of  experts  these  lands  are  incomparable  for  perfect 
fruition  of  olives  and  wine  grapes. 

By  far  the  greater  part  of  the  mesa  lands  are  yet  open  to  settlement 
under  the  homestead  act,  and  in  view  of  the  projected  canal  of  the 
Colorado  Delta  Company,  that  is  elsewhere  described,  it  is  fair  to 
assume  that  many  will  take  advantage  of  the  fact  to  acquire  hornet 
that  in  the  not  distant  future  will  prove  to  be  of  great  value. 

Popuhittim, — During  the  year  now  ended  the  increase  in  population 
has  been  somewhat  above  normal.  The  fame  of  our  valleys  nas  spread 
throughout  the  country  and  attracted  a  most  desirable  class  of  citizens. 
As  yet  our  business  men  have  been  lax  in  recognition  of  the  benefits  of 
properly  advertising  the  many  advantages  awaiting  the  homcvseeker  in 
this  county. 

Here  the  bulk  of  our  population,  the  men  of  affairs,  the  ''doers'' of 
things  for  the  pres(»nt  and  the  future,  are  preeminenently  Americans, 
and  they  illustrate  in  their  acts  the  characteristics  typical  of  the  race. 
The  body  politic  of  the  county,  as  shown  by  the  great  register  of  1902, 
shows  an  increase  of  25  per  cent  in  the  number  of  registered  voters 
oyer  the  previous  year.  In  this  connection  it  must  be  taken  into  con- 
sidei-ation  tliat  an*  appreciable  number  of  our  citizens  are  for  many 
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months  of  the  year  in  remote  mining  districts  at  the  time  of  registra- 
tion and  their  names  do  not  appear  in  the  registr}^  books. 

It  is  estimated  that  at  least  40  per  cent  of  the  population  of  Yuma  is 
Mexican,  but  it  is  a  matter  of  remark  that  this  majority  is  of  the  law- 
abiding  class  and  above  the  average  of  the  race,  as  shown  in  many  other 
districUs,  as  citizens. 

CI! mate, — Relative  to  the  climate  of  Yuma  and  Yuma  County,  I  have 
the  honor  to  submit  the  following  stat^Muent  by  Mr.  S.  Hackett,  the 
official  head  of  the  United  States  Weather  Bureau  at  Yuma: 

In  any  inquiry  regarding  Yuma  the  first  question  asked  is  one  concerning  tempera- 
ture**, and  the  manner  in  which  such  interrogatories  are  made  briiigs  out  the  fact  that 
the  fable  of  John  Phoenixs's  soldier  and  widely  circulated  taleH  of  the  would-be 
humorists  have  had  more  weight  in  forming  the  erroneous  opinions  generally  held 
of  Yuma's  climate  than  the  experiences  of  residents  and  the  accumulated  record  of 
facts  and  figures  collected  by  the  Weather  Bureau  during  twenty-five  years. 

The  weather  weexi)erience  can  neither  be  expres8e<i  in  degrees  Fahrenheit  nor  put 
into  figures  for  comparison  with  those  of  better  known  and  more  humid  climates,  but 
is  contingent  upon  preceding  weather  conditions  and  the  changes  therefrom,  diet  and 
clothing  l>eing  largely  relative. 

Occasionally  a  visitor  stops  off  at  Yuma  for  a  few  days  in  midsummer,  who,  having  his 
system  fortified  by  generous  diet  and  wearing  clothing  for  protection  against  the  cool 
wave  always  imminent  in  other  localities,  fairly  sizzles  in  his  own  accumulated  heat, 
and  goes  away  to  publish  the  fact  that  the  weather  here  nearly  killed  him. 

Again,  thermometric  readings  do  not  express  the  temperature  felt  by  animal  life 
here.  We  might  term  these  readings  actual  temperatures  and  the  sensation  of  heat 
or  cold  aa  felt  by  animal  life  the  sensible  temperatures.  Neither  of  these  is  reducible 
to  the  other  except  by  the  application  of  a  coefficient  varying  as  the  amount  of 
humidity  in  the  air. 

During  twenty-six  years  the  actual  temperature  has  risen  upon  some  day  in  June, 
July,  or  August  to  maxima,  on  four  occasions  of  116  degrees,  on  three  occasions  to 
117  degrees,  and  once  a  temperature  of  118  degrees  w^as  recorded.  These  tempera- 
tures, it  will  be  noted,  occurred  only  eight  times  in  twenty-six  jears,  and  we  think 
the  assertion  safe  that  there  was  no  suffering  or  loss  of  domestic  animals  from  the 
heat.  An  actual  temj>erature  of  116  degrees  was  recorded  upon  June  24,  1902,  and 
men  continued  their  work  in  the  harvest  fields  without  discomfort  to  themselves  or 
working  stock  or  even  knowing  that  high  temperatures  were  being  recorded,  yet  during 
the  la^it  six  days  of  8epteml)er  of  the  same  year  people  complaine<l  some  of  the  heat 
and  the  actual  maximum  temperatures  recorded  upon  those  days  were  each  below 
100  dej^rees.  So  it  will  be  seen  that  conclusions  drawn  from  comparisons  of  Yuma's 
climatic  figures  with  those  of  more  humid  climates,  east  or  west,  are  unreliable  and 
misleading. 

The  next  question  in  the  order  asked  is:  "Does  it  ever  rain?"  Yes;  the  rainfall 
at  Yuma  is  a  shade  under  3  inches  per  year,  which  is  just  about  enough  to  keep  the 
dust  laid. 

**  What  about  your  frightful  sand  storms?"  They  are  a  myth.  Occasionally  we 
have  maximum  wind  velocities  of  30  to  40  miles  {>er  hour  and  some  dust  is  raised,  as 
would  be  the  case  elsewhere  except  Uf>on  the  ocean,  but  tornadoes  are  never  known 
and  the  continuance  of  wind  storms  is  rarely  more  than  twelve  hours,  and  buildings 
or  trees  are  never  injured  by  their  violence. 

With  rarely  any  approach  of  closeness  or  sultriness,  that  condition  so  well  known 
and  dreaded  in  more  humid  climates,  Yuma,  because  of  proximity  to  the  Gulf  of 
California,  also  escapes  that  other  extreme  known  as  aridity,  which  so  discomforts 
men  or  animals  and  retards  the  development  of  plant  life. 

With  minimum  tenH)eratures  rarely  low  enough  to  injure  the  most  delicate  plants, 
with  no  frost,  Yuma  basks  in  the  sunshine  of  a  winter  as  beautiful  as  any  in  the 
world,  and  as  the  warm  weather  of  summer  approaches  the  Gulf  of  California  gives 
us  cooling  breezes. 

Nrir  enterpriser,— 1\\  irrigation  matters  the  Rockland  canal  project, 
that  reached  but  about  8  miles  of  construction  durinj^f  the  year,  has 
passed  into  the  hands  of  a  more  powerful  corporation,  financially,  of 
ban  Francisco  capitalists.  Under  the  new  plan  of  the  company  the 
canal  will,  in  ten  years  from  its  opening,  revert  to  the  sole  ownership 
and  control  of  the  water  users. 
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This  canal  will  have  its  heading  at  Cocopah  Point,  17i  miles  in  an 
air  line  to  the  northeast.  At  this  point  is  a  wide  and  natural  eddy  of 
the  river  against  solid  ro<*k,  and  this  eddy,  supplemented  by  an  extended 
weir  immediately  l)elow,  will  render  any  volume  of  water  that  may  l>e 
desired.  The  c»anal  will  be  100  feet  in  width  on  the  bottom,  having* 
two  scour  outlets  into  the  Colorado  at  2i  and  8  miles  below  the  heading, 
respectively. 

Over  the  Gila  Valley  and  River  solid  ma^jonry  and  iix>n  flumes  will 
convey  the  water  to  points  l>elow,  where  at  intervals  will  be  power 
drops,  four  in  number.  Through  power  furnished  by  its  own  volume 
it  will  be  pumped  to  mesa  elevations,  ranging  in  height  from  7o  to  77 
feet  alK)ve  the  pumping  stations.  The  total  drop  from  the  heading  to 
the  Mexican  border  is  from  147  feet  at  the  heading  to  SO  feet  at  the 
border  outlet. 

It  is  estimated  from  surveys  already  made  and  platted  that  this  canal 
will  irrigate  from  gravity  laterals  7o,CHJO  acres  of  bottom  lands,  and 
from  laterals  supplied  by  the  pumping  stations  75,<HM)  acres  of  the 
mesas  or  table  lands.  Ultimately  it  is  expected  that  100,000  acres  of 
choice  lands  will  l>e  under  reclamation  through  this  canal  in  Sonora, 
ilexico,  immediatelv  below  the  boundary  line  and  26  miles  south  of 
Yuma. 

The  feature  of  ultimate  ownership  of  the  canal  bv  the  water  usei*s, 
vesting  al)solutely  in  them  after  the  repayment  of  tfie  capital  invested 
in  its  construction  and  opi^ration  for  tne  initial  fixed  term,  with  the 
moderate  interest  charges  thereon,  is  so  in  harmony  with  the  l)est  prin- 
ciples of  irrigation  development  and  so  essential  to  the  success  of  such 
enterprises  that  it  is  hopt^d  that  this  enterprise  will  meet  with  merited 
success. 

Arizftna  Smelt hig  innl  Bulnction  Coinpany, — Under  this  name  a 
coterie  of  Yuma,  California,  Colorado,  and  Iowa  gentlemen  have  taken 
the  initiative  in  the  matter  of  providing  an  outlet  for  the  ores  of  the 
Yuma  County  mines,  to  the  ultimate  benefit  of  the  mine  owners,  Yuma, 
and  themselves.  It  is  proposed,  and  plans  are  now  being  considered, 
to  erect  one  50-ton  copper  and  gold  furnace  and  one  40- ton  lead  fur- 
nace. Ground  plans  will  allow  of  additions  to  the  smelting  system  as 
the  demands  of  the  business  require. 

This  enterprise  has  received  sufficient  encouragement  to  warrant 
the  advancement  of  its  plans,  and  it  is  now  proposed  to  have  the  plant 
in  active  opemtion  early  in  11H)4.  In  view  of  the  many  comparative W 
near-by  mmes  and  prospects  whose  ores  at  present  working  will  not 
bear  the  high  charges  to  distant  points,  the  inauguration  of  this  plant 
will  prove  a  stimulus  to  more  active  development,  and  in  many  ca^es 
it  will  sustain  prospects  during  the  period  of  development. 

Xffn  /^/////•w//^/,v.— Throughout  the  northern  belt  of  the  county  several 
lines  have  been  surveyea  from  Congress,  in  Yavapai  County,  to  the 
Colorado  Uiver  and  to  a  point  crossing  the  Bill  Williams  Fork,  about 
20  miles  east  of  the  confluence  of  that  stream  and  the  Colorado.  All 
indications  point  to  the  speedy  adoption  of  one  of  these  routes  and 
the  commencement  of  active  work  thereon  in  the  near  future.  This 
will  mean  much  to  many  mines  and  to  several  rich  mining  districts 
through  and  near  which  the  road  will  pass. 

A  report  from  Col.  Lyman  Bridges,  chief  engineer  of  the  American 
and  Mexican-Pacific  Railroad,  on  which  active  work  will  soon  begin 
from  Tucson  to  San  Jorge  Bay,  Gulf  of  California,  states  that  from 
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the  Gulf  port  it  is  planned  to  build  north  to  Yuma.  While  this  par- 
t  t'ular  project  is  a  few  year  in  the  future  it  will  probably  be  coinci- 
dent with  the  irrigation  of  the  far  lower  valley'  and  the  Mexican  lands 
by  the  Colorada  Delta  Canal,  and  will  prove  an  efficient  and  appreci- 
able factor  in  the  upbuilding  of  that  section. 

Camfh, — Of  the  operating  canal  systems,  the  Yuma  Valley  Union 
Land  and  Improvement  Company  and  C'olorado  Valle^^  Pumping  and 
Irrigating  Company  are  in  active  operation  in  their  respective  fields 
and  are  supplying  to  the  full  all  requirements.  The  Union  Valley 
Company  is  a  farmers'  cooperative  organization,  and  has  very  recently 
installed  a  new  and  powerful  dredge  and  centrifugal  pump  that,  in  its 
opei-ation,  is  fuUv  meeting  all  expectations.  Up  the  valley  of  the  Gila 
River  the  several  canals  tnere  in  operation  have  supplied  an  increased 
acreage  and  abundant  crops  are  harvested.  This  year  the  annual  rise 
of  the  Colorado  River  has  been  prolonged  to  an  unusual  period  and  is 
still  maintaining  an  unusually  high  stage,  indicating  an  extraordinary 
depth  of  snow  in  and  around  the  headwaters  of  the  river,  to  the  gain 
of  the  valley  gravity  ditches  at  a  later  date.  Some  damage  has  ensued 
in  the  lower  valley  owing  to  the  insufficiency  of  the  levee  at  some 
places,  and  further  protection  in  the  way  of  levee  additions  and  gen- 
eral strengthening  of  the  existing  bank  w  oiild  go  far  in  the  gain  of 
valley  population.  Under  present  conditions  many  properties  must 
be  abandoned  for  several  weeks  of  each  year,  thereby  entailing  the 
loss  of  a  crop  that  protection  from  the  overflow  would  insure.  With 
the  sole  exception  of  the  oveiHowed  sections  the  prosperity  of  the  val- 
ley is  everywhere  apparent  in  most  abundant  crops. 

At  Cibola  Valley,  aoout  (JO  miles  above  Yuma  on  the  Coloi-ado  River, 
a  slight  increase  in  population  has  been  noted,  although  the  district  is 

Sracticall}^  unknown  outside  of  the  county.  Here  both  the  gravity 
itch  and  pumping  plant  are  in  active  operation,  while  the  community 
enjoys,  through  its  near-by  mining-camp  markets,  higher  prices  for 
its  products  than  is  elsewhere  obtamable. 

YAVAPAI   COUNTY. 

[By  Mr.  J.  H.  Robinson,  clerk  of  the  board  of  supervisors.] 

The  census  of  1900  gave  Yavapai  County  a  population  of  13,799,  but 
these  figures  are  universally  declared  to  be  too  low.  While  nothing 
official  can  be  given  to  estimate  the  population  of  1903,  it  is  fair  to 
state,  however,  that  to-day  the  number  of  people  may  be  placed  at 
20,000,  in  round  numbers.  This  is  based  on  the  general  activity  that 
prevails  in  mining,  the  opening  up  of  new  settlements,  the  question  of 
climatic  advantages  being  better  and  more  generally  known,  and  the 
strides  made  to  accommodate  people  with  commodious  homes,  together 
with  which  are  the  utilities  and  conveniences  that  go  with  personal 
comfort.  It  may  be  conservatively  stated  that  in  the  past  decade 
Y^avapai  County  has  at  least  trebled  in  population.  A  striking  illus- 
tration in  connection  with  the  national  character  of  our  population — 
the  permanent  as  well  as  the  transient — is  that  the  American  predomi- 
nates in  the  ratio  of  at  least  seven  to  one.  Prescott,  the  county  seat, 
has  kept  pace  with  the  strides  in  growth  elsewhere,  and  is  an  Ameri- 
can city  in  its  entirety,  the  total  foreign  population  being  not  more 
than  500  out  of  a  total  of  at  least  5,000. 
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Agrleulturf^, — Within  the  boundaries  of  the  county  are  located  the 
valleys  of  the  Verde,  Skull,  Kirkland,  Chino,  and  others.  In  addition 
to  these  are  the  bottom  lands  that  lie  at  the  foot  of  mountain  ranges 
and  alon^  the  man}"  water  courses.  All  of  these  divisions  produce 
abundantly  in  grain,  fruit,  and  vegetables,  and  in  fertility  can  not  be 
surpassed.  The  most  prosperous  and  productive  area  in  the  county  is 
that  of  the  Verde,  covering  a  distance  m  length  of  29  miles  by  a  width 
of  4  miles.  This  particular  locality  is  well  watered  and  production  is 
heavy.  Through  its  agricultural  resources  it  sustains  a  population  of 
at  least  1,500  people.  With  water-storage  reservoirs  located  at  desira- 
ble points  there  is  no  reason  why  agriculture  can  not  be  made  as  promi- 
nent an  industry  here  as  mining. 

Wat*r  i<toj'<t</e, — ^There  is  no  disposition  in  this  comnuniity  to  pub- 
liclv  discuss  the  subject  of  water  stomge.  With  water  storage  even 
on  a  limited  scale  mining  pursuits  could  be  made  profitable,  and  that, 
too,  independent  of  agriculture.  The  only  water-storage  project,  or 
the  use  of  the  same  in  any  magnitude  in  this  section  is  tnat  of  the 
Fossil  Creek  Company.  This  enterprise  has  for  its  object  the  har- 
nessing of  that  stream  for  electrical  power  purposes.  By  the  build- 
ing of  two  dams  the  water  will  be  utilized  to  serve  two  electrical 
plants,  one  located  above  the  other,  and  each  having  the  same  capacity 
m  power.  Estimates  show  that  the  jwwer  generated  b\'  each  station 
will  aggregate  over  9,000  horsepower,  and  contracts  for  more  than 
this  have  been  subscribed  for  by  mining  companies.  The  line  will 
be  about  45  miles  in  length  from  the  plant  to  the  terminus,  and 
owing  to  the  grade  and  confinement  of  the  stream  the  water  is  use- 
less for  any  otner  purpose  than  that  of  power.  The  completion  of  this 
plant  and  the  opemtion  of  the  same  on  the  principles  advanced  is 
awaited  with  interest.  Its  success  means  the  regeneration  of  mining 
in  this  section  so  far  as  it  applies  to  the  propelling  of  machinerj^  and 
lighting. 

Settlement  of  Jand^, — There  seems  to  exist  an  apathetic  feeling  in 
regard  to  the  settlement  and  cultivation  of  lands  of  this  section  by 
the  agricultural  element  that  is  probably  due  to  the  uncertainty  or  the 
irregularity  of  the  rainy  seasons.  Another  fact  that  prevails  is  the 
barrier  that  the  (lovernment  has  placed  before  the  settler  in  confining 
great  areas  under  the  provisions  of  the  forest  reserve,  and  in  addition 
to  that  the  land  in  many  localities  has  been  denuded  of  its  growth  of 
timber. 

liaUriKtd  htdJdhig, — Taking  Prescott  as  the  initial  point,  and  as  the 
center  of  operations  in  railroad  building,  the  past  five  years  have  seen 
many  miles  of  road  constructed.  The  work  now  going  on  in  this  line 
is  to  reach  the  Bradshaw  mining  country,  and  before  the  present  year 
ends  that  region  will  also  have  the  advantage  and  the  assistance  of 
modern  transportation  facilities.  It  maj^  consistently  l>e  said  that  as  a 
direct  result  of  the  building  of  railroads  in  Yavapai  County  in  the  past 
ten  years,  more  pi'actical  mining  development  is  shown  and  a  healthier 
conmiercial  rating  is  before  the  community  than  at  any  time  in  the  his- 
tory of  the  county.  In  past  years,  or  to  be  more  explicit,  before  the 
advent  of  the  railroad,  the  citv  (or  the  camp)  was  in  a  state  of  uncer- 
tainty financially  as  well  as  industrially.  As  an  illustration  of  the 
changes  in  less  than  five  years,  one  stagecoach  a  day  to  Mayer  was  all 
that  was  necessar}-  to  acconmiodate  traveling  or  commercial  demands. 
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To-day  to  that  point  two  trains  each  carry  from  10  to  30  people  each 
way,  while  in  freight  traffiq  each  train  carries  from  3  to  6  cars  in  a 
day's  journey  of  twelve  hours.  This  is  but  an  illustration  in  one  specific 
case,  but  it  applies  as  well  to  others. 

Prescott,  recognized  as  the  metropolis  of  northern  Arizona,  rebuilt 
and  rehabilitated  in  the  past  ten  years,  threw  away  the  slow  and  uncer- 
tain "bull-team"  methods  for  modern  rail  communication,  and  the 
results  shown  are  remarkable.  Not  alone  has  a  strong  and  thrifty  city 
been  created,  but  there  has  likewise  followed  to  all  points  on  the  out- 
side the  same  activity  and  advancement  shown  in  the  city. 

In  line  with  the  principles  of  the  Santa  Ee,  Prescott  and  Phoenix 
Company  in  building  new  railroads,  there  is  given  publicity  that  the 
temporary  line  of  survey  run  from  Wickemburg  to  the  Coloi'ado  River 
will  in  all  probability  be  made  permanent,  and  the  construction  of  the 
road  will  be  under  way  before  the  present  year  ends.  When  built, 
this  line  will  bring  into  prominence  one  of  the  greatest  mineral  and 
agricultural  divisions  of  western  Arizona,  but  which,  under  conditions 

?revailing  at  present  in  transportation,  is  uninviting  and  disregarded, 
he  Cullen  Valley,  that  lies  on  the  line  of  this  proposed  railroao,  is  fer- 
tile in  growth,  and  in  addition  can  furnish  water  for  irrigation  by 
development  or  by  storage  to  sustain  a  large  population.  In  mining 
also  it  is  the  scene  of  coUvsiderable  activity,  which  the  building  of  this 
road  will  further  encourage  and  immeasurably  assist. 

It  is  also  given  publicity  from  the  above  sources  that  after  the  com- 
pletion of  the  railroad  to  the  Bradshaws,  and  if  development  work  in 
the  adjacent  districts  progresses,  as  it  gives  every  indication  it  will, 
consideration  to  transportetion  demands  from  the  Black'^llock  district 
will  be  entertained,  and  a  line  run  from  Hot  Springs  Junction  to  that 
section. 

StocJc  raining, — An  erroneous  impression  has  prevailed  heretofore 
that  the  range  and  its  interests  were  played  out.  This  alarm  was 
created  by  the  wholesome  cleaning  up  of  cattle  for  market  and  the 
reports  of  annual  droughts.  While  it  is  true  that  the  boundless  area  of 
the  Yavapai  range  has  to  a  great  degree  been  scoured  of  its  thousands 
of  available  beeves  and  its  grasses  eaten  out  bv  overcrowding  in  past 
years,  the  effect  has  been  beneficial  for  the  incfustiy.  The  opening  of 
the  range  is  now  guaranteed  and  the  decimating  influences  of  the  past 
are  eliminated.  In  other  words,  instead  of  being  eaten  out  it  is  in 
reality  in  a  thrifty  condition,  and  if  permitted  to  remain  so  for  a  few 
years  more,  unoccupied  and  disabused,  stock  raising  will  again  become 
the  factor  it  formerly  was. 

Ony.v  and  other  stone, — Within  the  boundaries  of  the  county  there 
are  innumerable  deposits  of  stone — the  richly-hued  onyx,  the  durable 

frranite,  gray  and  red  sandstone,  tufa,  pipe,  and  other  products  of  the 
ike.  The  onyx  beds  are  located  at  Mayer,  and  cover  a  solid  deposit 
of  over  250  acres.  The  same  are  being  worked  by  the  Denver  Onyx 
and  Marble  Company,  the  product  being  shipped  east.  Many  public 
buildings  of  several  States  of  the  Union  show  m  their  beauty  and  sta- 
bilitv  this  reflection  of  an  Arizona  industry,  while  the  Arizona  capitol 
building  at  Phoenix  more  especially  shows  in  its  architectural  beauty 
and  solidity  the  character  of  material  that  Arizona  can  furnish  for  any 
service  needed. 
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CitU^i  and  towns, — Prescott  is  the  county  seat  of  Yavapai  Couxity 
and  the  metropolis  of  noithern  and  central  Arizona.  It  is  situated  in 
a  basin  of  the  Sierra  Prietta  range  of  luountains,  at  an  elevation  of 
5,432  feet  above  sea  level,  and  is  becoming  well  and  favorably  known 
to  the  afflicted  in  chronic  ailments,  and  especially  so  those  with  lun^ 
troubles.  The  sununers  here  are  ideal,  and  annually  hundreds  of 
transients  come  to  camp  out  in  the  open  and  avail  themselves  of  the 
pure  and  dry  air.  The  population  of  the  city  may  conservatively  be 
placed  at  5,000.  In  addition  to  this  it  has  a  healthy  locality;  it  also 
enjoys  and  commands  the  distinction  of  being  the  thriftiest  knd  most 

Progressive  city  in  Arizona.     Its  commercial  houses  are  architecturally 
eauties,  solid,  and  modern,  while  in  comfort  and  design  the  residences 
are  pronounced  by  the  visitor  as  an  agreeable  surprise  to  what  w^as 

f:enerally  anticipated  as  prevailing  on  the  border  land  of  the  Union. 
n  a  commercial  sense  Prescott  is  the  gatewa}'  to  a  vast  domain  of 
country,  and  from  it  and  to  it  all  roads  go  and  come,  whether  it  be  the 
railroad,  wagon  road,  or  the  burro  ti-afl.  Every  line  of  business  is 
represented,  and  the  modern  idea  prevails  in  the  selection  of  goods 
and  wares  to  the  exaction  demanded  frotn  those  who  come  from  the 
metropolis  of  any  State.  The  public  school  interests  are  as  sacredly 
guarded  here  as  in  old  New  England,  and  that  this  spirit  prevails  it 
may  incidentally  be  mentioned  tnat  a  little  brick  building  that  cost 
over  $60,000  to  build  is  being  utilized  for  that  pui-pose.  The  Sisters 
of  St.  Joseph  also  maintain  a  seminary,  and  they,  too,  find  favor  with 
generous  patronage.  While  the  latter  school  has  a  secular  regard  in 
its  principles,  the  religious  views  of  its  patrons  are,  however,  diligently 
respected,  and  the  principles  of  education  are  permitted  to  prevail  as 
wisned  for. 

Fraternal  organizations  of  eveiy  order  are  maintained,  while  reli- 
gion of  all  orthodox  beliefs  here  have  their  edifices  to  worship  in. 
There  are  two  telephone  systems,  electric-lighting  service,  three  daily 
newspapers,  volunteer  firemen,  and  other  municipal  utilities.  The 
wat-er  system  of  the  city  is  under  municipal  ownership,  and  is  one  of 
the  prominent  features  of  its  life,  being  pumped  from  a  distance  of 
20  miles,  from  living  springs  that  furnish  a  wholesome  and  abundant 
supply  for  a  population  much  greater  than  at  present.  Under  con- 
struction to-day  in  Prescott  is  an  electric  street-car  line  to  traverse  all 
principal  thoroughfares,  and  having  as  its  destination  the  town  of 
Walker,  12  miles  away,  in  a  mining  region.  The  building  of  this  line 
will  still  further  enhance  the  valuation  of  mining  in  that  locality;  as 
well  will  it  stimulate  commercial  interests  in  this  city.  Fort  Whipple, 
a  United  States  military  post,  is  located  but  1  mile  from  the  city,  and 
has  a  battalion  of  troops  on  station.  It  is  being  rebuilt  and  lias  the 
reputation  of  being  the  healthiest  military  garrison  in  the  Union. 

The  town  of  Jerome  is  located  about  30  miles  from  Prescott  and  has 
a  population  estimated  at  about  3,500.  The  United  Verde  mine  is 
here  located,  and  affords  employment  to  1,500  men.  Jerome  is  sub- 
stantially built,  and  in  addition  to  a  heavy  financial  support  from  local 
channels,  also  derives  from  near-by  districts  a  steady  commercial  busi- 
ness. It  has  also  the  advantage  of  municipal  luxuries,  schools, 
churches,  telephone  and  electric  systems,  and  a  network  of  surround- 
ing mineral  claims  that  give  its  future  a  prominent  rating.  It  is 
reached  by  a  narrow-gauge  i*ailroad  from  the  Santa  Fe,  Prescott  and 
Phoenix. 
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Congress  is  a  mining  town  and  located  at  the  mine  of  that  name. 
It  has  a  population  of  about  500,  independent  of  the  miners  employed. 
Surrounaing  this  town  are  many  minmg  projects  under  development. 

The  town  of  Mayer  is  located  on  the  P.  and  E.  Railroad,  and  is  a 
supply  point  for  a  very  active  mining  region,  in  addition  to  which  it  is 
the  center  of  several  undertakings  incidental  to  mining,  and  is  rated  as 
being  a  town  in  the  near  future  of  considerable  importance. 

Otner  settlements,  camps,  and  the  like  are  Congress  Junction, 
Octave,  Ash  Fork,  Crowned  King,  Huron,  McCabe,  Walker,  Poland, 
Val  Verde,  all  of  which  are  thrifty  and  growing  steadily. 

Financial  gtatement  of  Yavapai  Courtly j  Ariz. ^  for  the  year  ending  December  Sly  190S, 

BONDED  INDEBTEDNESS. 

Yavapai  County  redemption  bonds,  7  per  cent,  issued  January  5,  1888, 
due  January  5,  1908  (20  years) $113,000.00 

Territorial  funding  bonds,  5  per  cent,  issued  January  15,  1892,  due  Jan- 
uary 15,  1942  (50  years) 52,163.78 

Territorial  funding  bonds,  5  per  cent,  issued  January  15,  1892,  due  Jan- 
uary 15,  1942  (50  years)  240,000.00 

Territorial  funding  fionds,  5  per  cent,  issued  January  15,  1896,  due  Jan- 
uary 15,  1946  (50  years) 18,000.00 

Total  bonded  debt 423,163.78 

FLOATING   INDEBTEDNESS. 

Road  fund  warrants  and  interest  (estimated),  1894,  1895,  and  1896 $42,034.  76 

Amount  of  interest  due  on  redemption  bonds  January  2,  1903 7, 910. 00 

Amount  of  interest  due  on  funding  bonds  (Territory) 70, 947. 19 

Amount  due  Territory  ( fourth  quarter  apportionment,  1902) 33, 259. 18 

Floating  warrants  (expense  fund,  1898) $27.00 

Floating  warrants  (expense  fund,  1899) 2. 50 

Floating  warrants  (expense  fund,  1900) 32. 80 

Floating  warrants  (expense  fund,  1901 ) 14. 50 

Floating  warrants  (expense  fund,  1902) 9, 577. 99 

Total  floating  expense  fund  warrants 9, 654.  79 

Floating  warrants  (road  fund,  1902) 2,805.26 

Floating  warrants  (school  fund,  1902) 473.63 

Total  floatmg  debt  December  31,  1902 167,084.81 

CASH   IN  TREASURY. 

Cash  in  expense  fund $13,739.79 

Cash  in  road  fund 4,162.90 

Cash  in  road  warrant  redemption  fund  (1894,  1895,  and  1896) 5, 063. 10 

Cash  in  refunding  fund  (Territorial  interest) 306.  77 

Cash  in  refunding  fund  (Territorial  interest) 19, 147. 98 

Cash  in  Yavapai  County  redemption  fund  (lx>nds) 9, 396.  .35 

Cash  in  Yavapai  County  redemption  fund  (interest) 5, 722. 40 

Cash  in  Territorial  fund  (fourth  quarter  apportionment) 33, 259. 18 

Cash  in  treasury  available  for  payment  of  floating  debt 90, 798. 47 

Cash  in  teachers*  institute  fund 46.  Ofc 

Cash  in  county  school  fund 16, 947. 64 

Cash  in  school  district  No.  1  interest  account  fund 3, 002. 90 

Cash  in  school  district  No.  1  building  fund 15, 833. 43 

Total  cash  in  treasury  December  31, 1902 126,628.52 
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RATE  OF  TAXATION. 

For  Territorial  purposes  on  each  $100  valuation $1. 137 

For  county  purposes  (distributed  as  follows)  on  each  $100  valuation: 

County  school  fund $0. 50 

County  general  fund 95 

County  road  fund  (one- half  of  which  goes  into  fund  for  redeeming 

floating  road  warrants) 32 

Interest  on  $52,163.76  funded  indebtedness 05:i 

Interest  on  other  funded  indebtedness 63 

Interest  on  Yavapai  County  bonds,  1888 13 

Redemption  fund  Yavapai  County  bonds,  1888 28 

Total  county  purposes  on  each  $100 2. 863 

Grand  total  county  and  Territorial  purposes  on  each  $100 4. 000 

ASSESSMENT   ROLL. 

Valuation  assessment  roll,  1902 $5,260,734.00 

Amount  of  taxes  at  $4  on  each  $100  valuation 210, 429.  SS 

Amount  of  delinquent  roll  (taxefl  due) 85, 416. 27 

COUNTY  PROPERTY  (REAL  AND  PERSONAL). 

The  block  of  land  in  Prescott  known  as  the  "Plaza,*'  on  which  the  county 

court-house  is  situated , $65, 000. 00 

Improvement  on  said  block  of  ground 35, 000. 00 

Furniture  and  fixtures 9, 000. 00 

County  hospital  **  buildings  and  grounds'* 15, 000. 00 

Branch  county  jail  ^'Congress*' 300. 00 

Total 124,300.00 

Value  of  school  property  in  county 86, 000. 00 

Total  value  all  property 210,300.00 

BONDED  SCHOOL   DISTRICT. 

School  district  No.  1  (Prescott),  6  per  cent  due  September  15,  1906,  and 
September  15,  1911 $10,000.00 

School  district  No.  1  (Prescott),  5  per  cent  due  commencing  Januarv  15, 

1908,  and  through  stated  dates  until  January  15,  1922 J 39, 000. 00 

Total  bonded  school  district 49, 000. 00 

BONDED  SCHOOL  DISTRICT  TAX. 

School  district  No.  1  (Prescott),  a  special  tax  of  24  cents  on  each  $100  valuation. 
CITIES  AND  TOWNS. 

In  order  to  show  the  progress  made  by  the  chief  cities  and  towns  of 
the  Territory  during  the  fiscal  year  ended  June  30,  1903,  1  have  the 
honor  to  present  herewith  statements  which  have  been  submitted  to 
me  b}'  substantial  and  prominent  citizens  of  various  cities  and  towns 
of  the  Territory. 

From  these  statements  it  will  be  seen  that  rapid  advancement  has 
been  made  throughout  the  Territory  in  all  lines  of  improvement  and 
progress. 

It  was  my  desire  to  present  descriptions  of  each  citj-  and  town  in 
the  Territory,  and  with  that  end  in  view  I  sent  requests  to  the  mayors 
of  the  cities  and  the  heads  of  towns,  asking  that  they  prepai-e  accurate 
statements  showing  the  progress  made  by  their  respective  cities  or 
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towns  during  the  year.  I  have  received  reports  from  but  a  very  few, 
and  therefore  am  unable  to  give  authentic  information  in  regard  to 
msLuy  important  points  in  the  Territory.  However,  from  what  I  have 
observed  by  brief  visits  to  a  number  of  the  cities  and  towns  which 
have  not  reported  to  me,  I  can  say  that  there  has  ])een  vast  improve- 
ment on  all  sides.  A  brief  mention  of  some  of  the  more  important 
places  is  here  presented: 

Williams  and  Flagstaff,  in  Coconino  County,  are  lumber  towns 
principall}^  although  both  have  other  resources  which  are  of  great 
value.  They  are  markets  for  a  vast  stock-raising  country,  and  they 
^in  considerable  prestige  owing  to  their  locations  upon  the  transcon- 
tinental line  of  the  Atchison,  Topeka  and  Santa  Fe  Railroad.  Flag- 
staff has  the  Northern  Arizona  Normal  School,  the  Percival  Lowell 
Observatory,  and  is  a  popular  summer  resort.  Williams  is  the  junc- 
tion of  the  Grand  Canyon  Railway,  where  thousands  of  tourists  stop 
for  a  day's  run  to  the  Grand  Canyon.  Both  of  these  towns  have  lum- 
ber mills  which  carry  on  extensive  operations,  and  both  are  progress- 
ive in  every  way. 

A  description  of  Globe,  the  county  seat  of  Gila  County,  is  given  in 
the  report  of  the  county  of  Gila,  presented  in  the  preceding  pages  of 
this  Appendix  under  the  subject  of  counties. 

TempJe  is  situated  6  miles  frorn  Phoenix  and  is  a  thriving  place. 
The  Tempe  Normal  School  is  located  there,  and  the  town  is  the  center 
of  a  rich  and  extensive  farming  country.  There  is  a  large  hotel  and 
many  smaller  ones  for  the  accommodation  of  visitors. 

Yuma  is  the  county  seat  of  Yuma  County  and  is  one  of  the  most 
important  cities  in  the  Territory.  The  Territorial  prison  is  located 
there,  and  the  city  is  the  center  of  mining  and  agriculture.  It  also  has 
the  distinction  of  being  the  only  seaport  in  Arizona.  The  city  has 
increased  in  population  during  the  year,  and  considerable  activity  in 
building  has  been  shown.  Data  in  regard  to  Yuma  will  be  found  in 
the  report  of  Yuma  County  in  this  Apoendix. 

Florence  is  the  largest  place  in  Pinai  County;  Troy,  Casa  Grande, 
Riverside,  and  other  towns  following  in  line  of  importance.  It  is  the 
county  seat  and  a  mining  and  agricultural  point,  which  bids  fair  to 
become  prominent  among  the  cities  of  Arizona  when  the  railway  is 
extended  from  Mesa  to  take  the  inland  town  out  of  the  frontier 
Florence  has  the  distinction  of  being  the  largest  frontier  town  in  the 
Southwest;  but  whatever  claims  it  may  have  to  fame  in  that  respect 
will  fade  awaj'  within  a  few  months  when  the  Phoenix  and  Eastern 
Railway  is  built  on  to  Florence.  Situated  as  it  is  Florence  has  a  bright 
future. 

Jerome  is  one  of  the  largest  mining  camps  in  the  Southwest.  It  is 
the  home  of  the  Ignited  Verde  Copper  mines,  famous  as  producers  of 
copper.  During  the  year  advancement  has  been  slow,  owing  to  the 
spasmodic  manner  in  which  the  mines  were  operated,  a  fire  in  the 
workings  preventing  constant  operation. 

Congress  is  a  mining  camp  of  some  fame,  the  Congress  Gold  Mining 
Company  having  in  operation  there  one  of  the  largest  reduction  plante 
in  the  Southwest.  The  Congress  mine  is  in  steady  operation  and  the 
camp  expands  yearly. 

Wickenburgis  in  the  northern  portion  of  Maricopa  County,  and  is 
known  as  a  center  for  mine  operators.  Some  rich  mines  are  located 
thereabouts,  and  Wickenburg  is  the  chief  supply  point. 
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Clifton  and  Morenci  in  Graham  County  are  among  the  greatest 
mining  camps  in  the  world.  They  are  growing  rapidly  and  the  past 
3'ear  has  brought  great  progress  to  both  in  the  way  of  improvemeDts 
of  a  substantial  nature.  Thousands  of  miners  are  comfortably  located 
at  these  two  towns,  and  good  hotel  accommodations  are  provided  for 
visitors. 

Fairbank  and  St.  David  are  in  Cochise  County.  They  are  small 
towns,  but  each  has  its  resources  to  draw  from  and  help  it  expand. 

Patagonia,  in  Santa  Cruz  County,  is  a  town  of  importance,  and  is 
the  supply  point  of  a  rich  mining  district.  There  is  a  custom  smelter 
locatea  at  Patagonia  which,  when  in  operation,  adds  to  the  conmiercial 
activitv  of  the  place. 

Willcox  is  a  point  on  the  Southern  Pacific  Railway  in  Cochise  County, 
from  which  hundreds  of  miles  of  cattle  and  mining  country  draws  for 
supplies.  It  is  in  the  rich  Sulphur  Springs  Valley,  where  some  of  the 
largest  cattle  ranches  in  the  Southwest  are  locatea,  among  them  being 
the  Sierra  Bonita  ranch,  owned  by  Col.  H.  C.  Hooker.  Three  large 
mercantile  houses  are  located  at  Willcox,  each  commanding  a  large 
patronage;  there  is  an  electric-lighting  plant  and  ice  plant.  Good 
schools  and  churches  have  been  built,  and  the  town  is  in  excellent  con- 
dition, morally  as  well  as  commercially^. 

The  county  seat  of  Graham  County  is  Solomonville,  a  town  situated 
in  the  center  of  a  rich  farming  and  stock-raising  district.  It  is  a  point 
of  considerable  commercial  magnitude,  being  the  chief  market  for 
produce  and  the  shipping  point  of  the  farmers.  Safford  and  Pima  are 
also  located  in  the  Gila  Valley  and  not  far  distant  from  Solomon ville. 
All  of  these  towns  are  prosperous  and  progressive. 

St.  Johns  is  the  county  seat  of  Apache  County  and,  being  an  inland 
or  frontier  town,  is  little  known.  It  is  delightfully  located  and  fK>s- 
sesses  great  resources  from  which  the  town  derives  generous  support. 

Glendale,  Albambra,  and  Peoria  are  in  Maricopa  County  and  are 
towns  which  have  been  built  up  by  the  settlement  of  lands  thereabouts 
and  the  heavy  production  of  hay,  grain,  fruits,  vegetables,  etc.  E^ch 
year  Glendale  snows  improvement,  and  the  other  towns  are  also  making 
good  headway. 

Holbrook  is  advancing  as  the  resources  surrounding  the  town  are 
developed.  It  is  the  county  seat  of  Navajo  County  and  is  regarded  as 
one  of  the  most  substantial* towns  in  the  Territory. 

VVinslow  is  essentiallv  a  railroad  town,  yet  it  has  resources  of  great 
value  in  agriculture  and  stock  raising.    It  is  a  thriving,  growing  town. 

Each  year  brings  some  improvement  in  Kin^an,  the  county  seat 
of  Mohave  County.  The  town  keeps  pace  with  the  expansion  of 
industry  and  is  favorably  situated.  Mining  and  stock  raising  are 
carried  on  all  about  Kingman,  and  the  town  is  the  junction  Doint  of 
the  railway  entering  Chloride.  The  second  largest  town  in  Mohave 
County  is  Chloride,  a  mining  center  of  great  progressiveness. 

The  statements  refeiTcd  to  above  follow: 

CITY  OF  BISBBB. 

[By  Hon.  J.  J.  Muirhead,  mayor.] 

Bisbee  has  made  wonderful  progress  during  the  past  year.  In  the  two  years 
passed  the  population  has  doubled.  Less  than  a  year  ago  the  population  was'esti> 
mated  at  7,000  and  8,000  and  now  it  is  claimed  to  be  10,000  and  11,000.  A  conserva- 
tive estimate  of  the  population,  however,  may  be  taken  from  the  number  of  pupils 
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enrolled  in  the  schools  during  the  past  year,  which  showed  an  average  attendance  of 
800.  Twelve  teachers  were  employed,  but  the  force  will  be  increased  to  fifteen  at 
the  commencement  of  the  coming  year. 

Business  has  already  doubled  during  the  year  among  the  old  establishments  and 
the  new  ones  which  have  started.  The  greatest  development  has  been  in  the  min- 
ing business  as  Bisbee  is  essentially  a  mining  city.  A  year  ago  there  was  practically 
but  one  mine  here,  the  Copper  Queen,  while  to-day  there  are  six  or  seven  mining 
companies  established  and  many  more  will  come  into  prominence  during  the  coming 
year  owing  to  the  marked  success  of  those  established. 

A  recent  description  of  Bisbee,  written  for  the  international  edition  of  the  El  Paso 
Times,  says: 

"  Bisbee  is  situated  35  miles  southwest  from  Benson,  103  miles  from  Tucson,  604 
miles  from  Los  Angeles,  and  about  10  miles  from  the  Mexican  border. 

* '  Like  all  other  mining  camps,  the  early  history  of  Bisbee  is  somewhat  problem- 
atical, but  the  following  particulars  are  probably  a(;curate:  In  1876  George  War- 
ren, while  acting  as  scout  and  guide  for  the  Government  troops,  picked  up  copijer 
float  in  Mule  gulch,  which  is  now  part  of  Bisbee.  Soon  afterwards  he  located  a  claim 
and  called  it  Copper  Queen.  About  the  same  time  Joe  Herring,  associated  with  Joe 
and  Timothy  Dyer,  and  they  located  the  Neptune,  Uncle  Sam,  and  Hayes  claims  in 
the  same  gulch." 

In  1878  George  Warren  sold  his  interest  in  the  now  celebrated  Copper  Queen  claim 
to  Ballard  and  Martin.  Messrs.  Ballard  and  Martin  formed  a  company  in  1880  and 
operated  the  Copper  Queen  and  other  adjacent  mines  for  years  until  1884,  when  their 
propertv  was  purchased — also  other  mines  in  the  same  vicinity,  including  the  Her- 
ring ana  Dyer  mines — by  the  Copper  Queen  Consolidated  Mining  Company. 

The  city  is  perched  on  the  sides  of  the  hills  on  narrow  terraces,  one  above  the 
other,  almost  to  the  summit  of  the  steep  peaks.  The  streets  are  narrow  and  tortuous, 
most  of  them  mere  alleys  which  extend  up  the  canyons,  some  of  them  a  distance  of 
about  2  miles.  Even  the  principal  business  street.  Tombstone  Canyon,  is  necessarily 
narrow  to  avoid  cutting  down  the  steep  hill  on  each  side.  The  spacious  and  impos- 
ing Copper  Queen  Hotel,  a  substantially  built  four-story  brick  structure,  occupies  a 
narrow  bench  in  the  rear  of  Tombstone  Canyon. 

Realizing  its  inevitable  growth  as  a  great  copper-producing  district,  the  enterprising 
citizens  of  Bisbee  have  decided  to  expand  the  limits  of  the  city,  and  several  additions 
to  the  original  town  site  will  soon  be  subdivided  into  business  and  residence  lots. 
These  have  been  located  on  a  comparatively  wide  and  level  tract  commencing  about 
a  mile  south,  just  beyond  Lowell,  a  small  suburb  of  Bisbee. 

TOWN   OF  BENSON. 
[By  Mr.  W.  H.  Schardin.] 

Benson  has  felt  the  general  improvement  going  on  in  the  Territory,  and  during  the 
past  year  has  grown  in  population  and  wealth. 

The  Empire  Smelting  Company  has  nearly  completed  its  smelting  plant  here,  which 
is  of  500  tons  daily  capacity.  The  first  furnace  (of  100  tons  daily  capacity)  is  now 
in  place,  and  the  others  will  be  constructed  to  meet  the  requirements. 

Two  lodges,  the  A  O.  U.  W.  and  Fraternal  Brotherhood,  have  been  organized  here 
during  the  past  year,  which,  with  the  Knights  of  Pythias,  makes  three  fraternal 
organizations. 

Several  new  residences  have  been  constructed  during  the  year,  and  a  Baptist  church 
will  be  built  at  an  early  date.  Three  or  four  business  houses  have  been  added  to  the 
town  during  that  period. 

The  San  Pedro  Valley  Development  Association  was  organized  about  the  first  of 
the  year,  the  object  being  to  secure  Government  aid  under  the  irrigation  act  to  build 
a  reservoir  at  Charleston,  25  miles  south  of  Benson,  and  to  develop  artesian  water. 
There  are  now  over  200  flowing  artesian  wells  in  the  San  Pedro  Valley.  Water 
is  encountered  at  depths  varying  from  300  to  900  feet.  Average  flow  is  about  40 
gallons,  and  4-inch  wells  flow  as  nigh  as  150  gallons  per  minute.  The  artesian  belt 
extends  from  near  Naco,  on  the  border,  to  several  miles  north  of  Benson.  A  3-gallon 
flow  per  minute  will  irrigate  1  acre  of  ground. 

All  crops  do  well  here  where  irrigation  is  practiced.  Government  engineers  of  the 
Interior  Department  have  examined  into  the  irrigation  possibilities  of  the  San  Pedro 
Valley,  and  have  reported  favorably  on  the  project,  and  the  people  here  feel  sanguine 
that  the  Government  will,  at  an  early  date,  construct  the  reservoir  and  develop  artesian 
water  for  the  farmers. 

Benson  is  surrounded  by  mountains,  ribbed  and  seamed  with  rich  mineral-bearing 
quartz,  and  many  prospects  are  being  developed  which  will  become  feeders  to  the 
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smelter  in  Benson.  The  districts  are  the  Yellowstone,  Dragoon,  Whetstone,  and 
Rincon. 

The  Phoenix  and  Eastern  Railroad,  starting  from  Phoenix,  will  be  completed  to 
Benson  by  the  first  of  the  year,  which  will  make  the  fourth  railroad  entering  Ben- 
son, thus  making  it  the  most  important  shipping  point  in  the  Territory. 

Benson  is  the  home  of  the  Territorial  Industrial  School,  which  will  be  opened  in 
October,  1903. 

Benson  has  good  society,  and  claims  to  be  the  most  orderly  town  in  the  Territory. 

A  brickyard,  brewery,  ice  and  electric  plants,  a  bank,  and  several  wholesale  houses 
will  be  established  during  the  coming  year. 

THE  TOWN   OF   DOUGLAS. 
[By  Mr.  F.  E.  Cadwell.] 

The  town  of  Douglas,  Cochise  County,  lies  on  the  >x)rder  of  Old  Mexico,  28  miles 
southeast  of  the  mining  camp  of  Bisbee,  and,  while  only  two  and  one-half  years  old, 
has  made  a  very  remancable  growth.  The  town  site  was  selected  on  account  of  the 
large  smelters  that  were  put  up  nearby  to  treat  the  ore  taken  from  the  Bisbee  mines. 

The  population  has  increased  about  3,000  in  the  last  year,  making  a  total  popula- 
tion of  5,000  inhabitants.  About  600  buildings,  at  a  cost  of  $800,000,  were  built  dur- 
ing the  year,  and  among  them  are  some  fine  business  houses. 

The  public  park,  which  is  kept  up  by  the  Douglas  Improvement  Company,  demon- 
strates that  trees  and  grass  will  grow  beautifully  here.  A  fine  band  stand  has  been 
erected  near  the  center  of  the  park  for  the  use  of  the  Douglas  band. 

There  are  five  church  societies  organized  and  each  one  has  a  good  fund  started  for 
the  building  of  a  church,  the  (irace  M.  E.  Church  being  the  only  one  under  way  at 
present. 

The  school  trustees  have  let  a  contract  for  a  schoolhouse  which,  when  completed, 
will  cost  $20,000.  It  will  he  ready  for  use  the  1st  of  October,  and  six  teachers  will  be 
employed  the  first  year. 

The  Douglas  Improvement  Company  controls  the  street  railway,  water  w  orks, 
electric  light  and  ice  plants,  and  this  company  has  expended  about  $120,000  in  the 
past  year  for  improvements.  They  also  control  a  thoroughly  up-to-date  telephone 
system. 

There  are  three  lumber  companies  carrying  an  average  of  2,100,000  feet  of  lumber, 
worth  $51,000,  merchandise  to  the  amount  of  $10,500,  real  estate  and  improvements 
to  the  amount  of  $28,000. 

A  local  building  and  loan  association  has  recently  been  organized  with  a  capital 
stock  of  $500,000. 

A  cigar  factory  has  lust  been  started  and  employs  four  firat-<;la8s  cigar  makers. 

There  are  two  banks  in  Douglas,  The  First  National  and  The  Bank  of  Douglas. 
Their  combined  capital  is  $85,000;  their  combined  deixjsits  are  $350,000;  their  com- 
bined deposite  for  the  i)ast  year  was  $4,600,000;  their  combined  clearance  for  the  past 
year  wa.s  $1,500,000. 

Douglas  has  a  thoroughly  up-to-date  steam  laundry,  which  cost  about  $10,000. 
There  are  4  first-class  hotels  and  about  20  large  rooming  houses.  There  are  11  secret 
societies,  all  of  which  have  a  large  membership  and  are  in  a  flourishing  condition. 
There  are  about  150  business  houses,  including  all  kinds  and  clashes. 

The  ('alumet  and  Arizona  Mining  Company  was  oi^nized  in  April,  1901,  with  a 
capital  stock  of  250,000  shares,  par  value,  $10;  200,000  shares  were  sold  for  the  pur- 
chase and  development  of  the  property  and  the  erection  of  the  smelter,  etc.  The 
smelter  is  located  2  miles  west  of  Douglas,  and  the  first  work  was  started  March  7, 
1902,  on  the  foundation  for  the  main  stack.  One  furnace  was  blown  in  November  15, 
1902,  and  the  product  from  November  15  to  December  31  was  2,066,647  pounds  of 
copper  bullion.  On  account  of  the  small  number  of  tons  of  ore  smelted  for  each  ton 
of  bullion  producetl,  the  gold  and  silver  values  in  the  bullion  is  comparatively  low. 
The  cop{)er  is  shipped  by  rail  to  Galveston  and  by  boat  from  Galveston  to  New  York, 
where  it  is  treated  electrolytically  by  the  Nichols  Chemical  Company.  Contracts 
were  let  for  doubling  the  capacity,  a  second  furnace  was  blown  in,  and  now  a  third 
furnace  is  being  added.  For  December  the  average  number  of  men  employed  was 
155,  and  up  to  Deceml)er  31,  1902,  about  $225,000  was  spent  for  smelter  buildings  and 
machinery.  The  ore  is  transferred  from  Bisbee  to  Douglas  under  contract  with  the 
El  Pa.«o  and  South  Western  Railroad  Company,  and  Phelps,  Dodge  &  Co.  act  as 
selling  agent**. 

The  Copper  Queen  Consolidated  Mining  Company  has  almost  completed  one  of  the 
finest  busmea'^  houses  in  Arizona.  It  is  intended  for  their  general  menrantile  business 
and  cost  $120,000.  The  fixtures  cost  $40,000.  Thev  will  carrv  a  stock  valued  at 
$200,000 
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MESA   CITY. 
[By  Mr.  George  S.  Irwin.] 

Mesa,  the  second  town  in  importance  in  Maricopa  County,  located  16  miles  east  of 
Phoenix,  cron tains  a  resident  population  of  nearly  1,000  people,  and  that  figure  is 
exceeded  for  from  four  to  six  months  during  the  year  by  winter  tourists  and  health 
seekers. 

Mesa  is  an  incorporated  town,  with  mayor,  common  council,  and  a  full  comple- 
ment of  town  officers.  It  is  free  from  municipal  debt,  having  been  conducted  on  a 
cash  basis,  and  its  warrants  are  cashed  at  the  local  bank  as  readily  as  checks. 

The  town  is  of  modem  construction,  residences  and  business  houses  being  princi- 
pally of  brick,  with  cement  sidewalks,  streets  broad  and  well  kept,  shaded  by 
umbrella  and  pepper  trees,  and  lighted  by  electricity.  All  kinds  of  mercantile  lines 
are  well  represented,  the  store  bufldings  and  stocks  of  goods  carried  comparinc:  favor- 
ably with  those  of  Phoenix.  The  Mesa  City  Bank  is  on  a  sound  financial  basis; 
there  are  telephone  and  telegraph  offices,  and  Wells- Fargo  Express,  all  of  which  do 
a  large  business. 

Mesa  has  two  railroads,  being  the  terminus  of  the  Maricopa  and  Phoenix  and  Salt 
River  Valley  Road,  and  on  the  main  line  of  the  Phoenix  and  Eastern,  a  connecting 
link  of  the  vSanta  Fe  transcontinental  system. 

The  educational  facilities  are  fully  up*  to  the  standard.  Two  laree  two-story  school 
buildings  furnish  accommodations  for  a  graded  school  and  a  high  school.  The 
enrollment  during  the  term  of  1902-3  was  367,  of  which  27  were  high  school  pupils. 

Mesa  has  three  church  buildings — Baptist,  Methodist,  and  Mormon. 

A  large  brick  opera  house,  provided  with  modem  appliances,  affords  a  popular  place 
of  amusement. 

A  daily  newspaper,  with  a  Saturday  weekly  edition,  supplies  the  citizens  with 
local  and  general  news. 

Nearly  all  the  leading  fraternal  orders  are  represented  by  flourishing  local  lodges. 

Among  the  manufacturing  establishments  are  a  flouring  mill,  ice  plant  and  cream- 
ery combined  (nearly  (X)mpleted),  costing  $15,000;  four  creameries,  cheese-making 
plant,  broom  factor>%  pickle  works,  machine  shop,  wagon  making  and  repair  shops. 

The  improvements  of  the  past  vear  consist  of  three  new  business  blocks,  several 
residences,  the  completion  of  the  Phoenix  and  Eastern  Railroad,  a  new  railway  depot, 
section  house  and  warehouse,  two  new  railway  stock  yards,  creamery  and  ice  plant 
(not  yet  completed,  though  all  the  machinery  is  on  the  ground) ,  an  expenditure  of 
$70,000  on  the  electric  light  and  power  plant,  establishing  of  a  solar  motor  plant 
for  pumping  water,  the  completion  and  opening  of  a  large  hotel  conducted  on  the 
American  and  European  plan,  and  the  doubling  of  the  capacity  of  a  second  hotel.  In 
addition  several  new  business  houses  have  been  established,  and  on  June  30  no  empty 
residence  buildings  could  be  found  in  town. 

Mesa  is  the  business  center  of  the  principal  irrigated  section  of  Arizona,  with  a  sur- 
rounding population  of  over  8,000.  *' The  Mesa,"  including  the  town  of  Meea,  has 
been  selected  as  a  model  irrigated  settlement  for  exhibition  in  the  Government  dis- 
play at  the  St.  Louis  Fair  in  1904. 

Mesa  is  the  supply  point  for  the  mining  camps  of  Goldfield,  Superior,  Silver  King, 
and  Sylvester  Mountains. 

Mesa  is  the  only  town  in  the  county  with  an  organization  for  growing  and  ship- 

?ing  cantaK.upes,  the  Mesa  Melon  Growers'  Association  having  been  fomied  in  1902. 
he  melons  command  a  ready  market  in  the  eastern  cities  and  Europe  at  prices  in 
excess  of  those  grown  in  anV  other  State  or  Territory.  Shipments  are  made  by 
express  in  carload  lots  to  Chicago,  which  is  the  general  distributing  point. 

TOWN   OF   NO(JALES. 
[By  Hon.  H.  W.  Kelsey,  mayor.] 

Nogales  is  almost  entirely  dependent  upon  the  mining  industry'  for  its  support,  the 
major  ix)rtion  of  its  supporting  interests  l>eing  in  the  State  of  Sonora,  Mexico.  The 
town  has  shown  a  gratifying  growth  during  the  past  year. 

New  buildings  erected  during  this  period  will  aggregate  in  value  about  $100,000, 
including  the  new  court-house  now  being  completed.  Many  of  these  buildings  are 
cottages,  ranging  in  cost  from  $1,400  to  $2,000.  There  are  no  vacant  buildings  in 
the  town. 

Real  estate  has  increased  in  value  about  20  per  cent  over  last  vear.  There  are  two 
manufacturing  concerns  located  here,  a  foundry  and  machine  shop  employing  about, 
70  men,  and  a  cigar  factory  employing  between  50  and  75  people.  Both  of  these 
concerns  report  tnat  their  orders  exceed  their  output. 
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Our  merchante  generally  report  a  satis^tory  increase  in  the  volume  of  businees' 
over  the  preceding  year. 

There  are  609  children  of  school  age  in  the  town,  and  at  the  term  of  school  just 
ended  there  were  enrolled  439  pupils,  against  369  for  the  preceding  term. 

The  various  church  societies  and  secret  societies  report  mcreasing  memberships. 

I  have  not  at  hand  statistics  regarding  the  city  tax  list,  but  it  shows  an  increase  in 
proportion  to  the  increase  in  real-estate  values. 

CITY  OP  PHOENIX. 
[By  Mr.  Charles  A.  Van  Der  Veer,  secretary  of  the  board  of  trade.] 

Phoenix  has  made  a  steady  growth  during  the  past  year,  the  result  being  shown  in 
many  directions  and  in  all  lines  of  business.  Not  a  little  of  the  increase  is  due  to  the 
prospect  of  the  building  of  the  Ton  to  dam  and  reservoir  for  the  irrigation  of  the  lands 
of  the  Salt  River  Valley. 

As  the  county  seat  and  chief  town  of  Maricopa  County,  being  the  Territorial  capi- 
tal as  well,  Phoenix  naturally  feels  the  benefit  of  anything  which  tends  to  increase 
the  agricultural  production  of  the  county  and  at  the  same  time  establish  a  firm  founda- 
tion for  home  builders.  These  are  the  results  to  come  from  the  building  of  the  Tonto 
reservoir,  which,  when  completed,  will  insure  a  sufficiencv  of  water  for  the  profitable 
continuous  irrigation  and  cultivation  of  200,000  acres  of  fertile  land.  The  wise  pro- 
vision of  the  Government  that  only  tracts  of  land  of  160  acres  or  less  may  rei'eive  the 
benefits  of  the  water  stored  in  the  reservoir  tends  to  home  making  and  the  increaee 
of  population  by  putting  small  farms  into  many  hands  instead  of  concentrating  lai^ 
areas  of  land  into  the  ownership  of  a  few  persons. 

Dependent  upon  irrigation  for  its  successful  and  continued  operation  is  the  beet- 
sugar  factory,  8  miles  from  Phoenix,  which  is  now  in  the  course  of  building  for  oper- 
ation early  m  1904  with  the  first  general  crop  of  sugar  beets  to  be  raised  in  the  vaJ- 
ley.  Exi>erimental  patches  of  beets  have  been  grown  with  such  a  high  percentage 
of  saccharine  and  d^ree  of  purity  of  the  product  that  no  doubt  is  felt  about  the  suc- 
cess of  a  more  general  planting  of  beets  for  this  purpose.  The  factory  will  have  at 
the  outset  a  capacity  for  handling  500  tons  of  beets  daily,  the  building  being  con- 
structed witb  tne  purpose  of  ultimately  increasing  the  capacity  to  800  tons. 

Perhaps  no  better  ^uges  of  the  growth  of  Phoenix  ana  of  tne  increase  in  business 
may  be  found  than  in  tne  volume  of  freight  carried  by  the  railroads  entering  the 
city  and  in  the  business  done  by  the  banking  institutions  located  here.  The  volume 
of  traffic  handled  by  the  Maricopa  and  Phoenix  and  Salt  River  Valley  Railroad  Com- 
pany, which  is  the  branch  connection  of  the  Southern  Pacific,  and  by  the  Santa  Fe, 
Preecott  and  Phoenix  Railroad  Company,  which  is  the  branch  connection  of  the 
Santa  Fe,  shows  a  large  increase  over  the  previous  year.  Proportionate  gains  were 
made  in  the  number  of  passen^rs  carried  'by  these  two  roads,  about  10,C60  tourists 
being  brought  in  during  the  wniter,  the  largest  influx  in  the  history  of  the  city,  in 
addition  to  the  regular  travelers.  A  third  and  new  railroad  line  has  been  started 
which  will  mean  much  to  Phoenix.  The  Phoenix  and  Eastern  has  been  completed 
and  is  in  operation  between  Phoenix  and  Mesa  City,  to  be  constructed  as  far  as  Ben- 
son as  fast  as  track  material  is  obtainable,  and  eventually  to  be  a  link  in  a  through 
line  for  the  Santa  Fe  over  moderate  grades. 

While  the  four  banks  of  the  city  do  not  show  a  large  gain  in  the  total  amounts  of 
deposits,  there  is  an  explanation  for  this  in  the  drain  made  upon  individual  balances 
by  the  demands  of  preceding  dry  years  when  the  supply  of  irrigating  water  was  not 
equal  to  necessities  of  the  ranchers.  In  other  lines  there  is  a  healthy  increase  and 
the  financial  results  of  good  crops  and  a  prosperous  year  will  be  shown  in  the  bank 
figures  of  the  succeeding  year. 

In  local  building  improvements  there  have  been  two  notable  examples  in  a  hand- 
some new  church  for  the  Southern  Methodist  congr^ition  and  a  commodious  build- 
ing to  house  the  post-office  and  for  other  purposes.  Foundations  have  been  laid  for 
another  new  church — the  Baptist.  Numerous  dwellings  have  been  erected  and 
minor  bnilding  improvements  nave  been  made  of  a  substantial  nature.  Increased 
facilities  in  plants  and  equipment  have  been  added  by  the  electric  light,  gas,  water, 
and  electric  railway  companies,  the  latter  company  maintaining  four  regular  lines  of 
trolley  cars  which  enter  the  heart  of  the  city;  foundries  and  machine  shops,  steam 
laundries,  steam  flouring  mills,  ice  factories,  cold-storage  plant,  creameries,  and  other 
industrial  establishments  which  add  to  the  life  and  business  of  the  city. 

While  there  are  many  things  to  attract  home  makers  and  those  seeking  profitable 
investment  to  Phoenix  and  its  surrounding  and  tributary  territory  in  the  now 
brighter  prospects  for  future  growth  and  general  prosperity,  there  are  also  the  con- 
tinued advantages  for  winter  visitors  and  health  seekers  in  the  matchleae  climate 
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I  ttne  section  of  Arizona  enjoys.  For  these  visitors  there  are  diversions  to  be 
found  in  ridins  and  driving  over  shady  roads,  with  such  objective  points  as  one  of 
the  largest  Indian  industrial  schools  in  the  country,  the  largest  ostnch  farm  outside 
of  Africa,  and  the  many  natural  points  of  interest  on  desert  or  in  the  surrounding  foot- 
hills. Nearer  at  hand  are  a  driving  track,  athletic  grounds  where  cowboy  sports  and 
other  games  of  physical  skill  are  of  frequent  occurrence,  trap-shooting  grounds,  a 
fine  golf  course  and  clubhouse,  tennis  courts,  bowling  alleys,  and  billiard  tables. 
Commodious  hotels  with  modern  equipment,  furnished  and  unfurnished  houses  and 
rooms,  with  all  the  accompanying  comforts  of  up-to-date  city  life,  are  ready  to  accom- 
modate the  transient  population  of  Phoenix. 

•  CITY   OF   PRESCOTT. 

[By  Hon.  Dennis  A.  Burke,  mayor.] 

Prescott,  the  metropolis  of  northern  Arizona,  and  also  the  county  seat  of  Yavapai 
County,  was  settled  in  the  spring  of  1863  by  exploring  parties  of  gold  hunters  from 
California  and  New  Mexico,  and  formally  named  ana  founded  on  May  10,  1864, 
there  being  less  than  two  hundred  pioneers  present  at  the  meeting  that  gathered  on 
Granite  Creek  to  assert  the  existence  and  personidity  of  the  first  American  settlement 
in  Arizona.  At  that  time  the  nearest  towns  were  Tucson,  an  ancient  Mexican 
pueblo  far  in  southern  Arizona,  and  Santa  Fe,  a  Mexican  town  in  the  Territorv  of 
New  Mexico,  and  the  only  neighbors  were  the  inhospitable  and  murderous  Apacfies. 

The  city  is  situated  on  Granite  Creek,  a  picturesque  mountain  stream  and  one  of 
the  sources  of  the  Verde  River,  and  is  connected  with  the  outer  world  by  the  Santa 
Fe,  Prescott  and  Phoenix  Railroad,  which  joins  the  Santa  Fe  system  at  Ash  Fork, 
60  miles  to  the  north,  and  the  Maricopa  &  Phoenix  at  Phoenix,  140  miles  to  the  south. 
Its  situation  is  thus  described  in  the  Prospect,  the  leading  mining  journal  of  the 
Territory,  in  January,  1902: 

**Let  the  reader  picture  to  himself  a  comparatively  level,  circular,  or  oval  valley  a 
mile  in  diameter,  completely  surrounded  by  low,  woodea  foothills,  backed  in  the 
distance  by  higher,  pme-crowned  summits',  and  looming  over  these  dizzy,  rock- 
ribbed  granite  peaks,  not  purple  and  blue  in  the  distance,  but  seemingly  close  at 
hand,  for  seen  through  the  pellucid  atmosphere  the  rough  crags  and  skyward  pinna- 
cles seem  almost  to  overhang  the  town.  Such  is  the  site  that  was  chosen  by  those 
old  pioneers  for  the  city  of  Prescott.  The  northern  foothills  of  the  Sierra*  Prieta 
inclose  the  basin-encircling  ridges,  forming  a  complete  amphitheater,  and  should 
one  desire  to  enter  or  to  leave  the  citv  without  climbing  the  encircling  mountains 
his  only  path  would  be  the  channel  of  Granite  Creek,  wnich  drains  the  basin  and 
flows  northward  through  the  broad  levels  of  Chino  Valley  to  unite  with  othev 
sources  of  the  Verde  River. 

*'  The  city  was  laid  out  by  its  founders  on  a  broad  and  generous  plan.  Streets  100 
feet  in  width  cross  each  other  at  right  angles  toward  the  four  cardinal  points  of  the 
compass,  dividing  it  into  blocks  325  by  600  feet  in  area,  cut  bv  alleys  25  feet  wide. 
The  court-house  souare  occupies  a  full  block  in  the  center,  tfie  court-house  itself 
being  a  stately  ana  symmetrical  brick  structure  with  stone  trimmings,  with  stair- 
ways and  porticos,  facing  north  and  south,  and  surrounded  by  broad  gravel  walks 
curving  between  fountains  and  parterres  of  flowers,  and  shaded'  by  native  trees." 

As  originally  laid  out  the  plat  was  a  mile  square,  but  the  old  boundaries  have  long 
been  outgrown,  and  one  hears  of  North,  South,  East,  and  West  Prescott,  where 
pretty  suburban  villas  dot  the  slopes  among  picturesque  granite  rocks  and  lofty 
pines.  Toward  the  northeast  the  city  has  spread  out  to  Fort  Whipple  (1  mile  dis- 
tant), a  Government  military  post,  founded  the  same  year  as  Prescott,  for  the  pro- 
tection of  the  settlers  from  the  Apaches,  and  now  containing  2  companies  of  infantry. 

Prescott  has  always  been  noted  for  the  beauty  of  its  situation,  and  during  the  era 
of  building  that  has  been  continuous  since  the  city  was  almost  completely  destroyed 
in  the  great  fire  of  1900,  much  attention  has  been  given  to  classic  ornamentation  and 
beauty  of  architecture,  so  that  in  this  respect  Prescott  need  not  fear  comparison  with 
any  city  of  its  size.  In  the  business  centers  all  buildings  are  of  two  to  three  stories, 
constructed  of  brick,  handsomely  trimmed  with  native  granites,  sandstones,  and 
tufas,  while  the  residence  streets  with  their  green  and  shady  areas  contain  some 
really  elegant  private  homes. 

The  city  was  credited  by  the  census  of  1900  with  a  population  of  5,000.  Since  the 
census  was  taken  it  is  apparent  to  all  that  this  number  has  annually  and  markedly 
increased,  many  citizens  now  claiming  a  population  of  over  7,000.  Nothing  is  more 
certain  than  that  the  past  three  years  have  been  the  most  prosperous  in  the  history 
of  the  community;  and  doubtless  the  true  census  would  reach  6,500.  A  perusal  of 
the  tax  lists  at  once  reveals  the  ever-growing  prosperity  of  Prescott  and  shows  the 
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continued  interest  in  building  that  animates  her  citizens.  The  increase  in  taxation 
between  the  years  1900  and  1902  was  $800,000,  and  though  the  lists  for  1903  have  not 
been  completed  at  the  present  writing,  enough  information  can  be  gathered  to  indi- 
cate that  their  showing  will  be  anything  but  disappointing. 

From  the  very  foundation  of  Prescott  its  citizens  have  given  particular  and  earn^t 
attention  to  matters  pertaining  to  education,  and  the  schools  both  of  the  city  and 
county  have  been  their  constant  pride.  The  new  three-story  brick  schoolhouse 
which  has  recently  been  completed  was  erected  at  a  cost  of  $50,000  and  is  in  every 
respect  adapted  to'all  the  requirements  of  the  improved  public  school  system.  The 
Sisters  of  Mercy,  also,  have  added  a  wing  to  their  already  handsome  and  commodious 
Mercy  Hospital,  while  the  Sisters  of  St.  Joseph  have  purchased  land  on  which  they 
contemplate  erecting  a  brick  schoolhouse  and  convent.  Another  new  building  is 
that  of  the  Prescott  public  library,  a  magnificent  three-story  brick,  on  the  succepsful 
completion  of  which  the  members  of  the  Monday  Club  are  to  be  especially  conjrratu- 
lated,  as  it  is  laively  the  result  of  persistent  efforts  on  their  part  Another  addition 
to  Prescott's  architecture  is  the  Commercial  Club  building,  which  bids  fair  to  be  an 
ornament  to  the  city  and  will  provide  commodious  quarters  for  its  members. 

Prescott  has  reason  to  be  proud  of  its  water  system,  which  is  unequaied  anywhere. 
The  water  is  pure  and  healthful,  and  is  pumped  from  a  spring  of  extraordinary  size 
at  Del  Rio,  20  miles  north  of  the  city,  into  a  capacious  reservoir  situated  at  an  eleva- 
tion of  250  feet  above  the  plaza.  A  considerable  extension  of  the  water  system  is 
contemplated  for  the  coming  year,  and  also  of  the  sewerage  system,  already  a  most 
extensive  one,  having  a  fall  that  is  all  that  perfection  requires  and  an  unlimited  sup- 
ply of  water  near  at  hand  for  the  flushing  of  the  sewers.  The  main  streets  are  well 
graded,  and  the  sidewalks  are  laid  in  concrete,  while  the  firm  granite  foundations  of 
the  city  are  responsible  for  the  absence  of  mud  in  wet  weather  and  render  street 
paving  unnecessary. 

A  full  share  of  the  electric  utilities  of  the  age  are  thoroughly  appreciated  in  Pres- 
cott, there  being  two  telephone  lines,  the  "Independent"  and  the  ** Sunset,"  both 
of  which  are  connected  with  all  towns  and  camps  north  of  Phoenix.  The  streets  are 
brilliantly  illuminated  with  arc  lights,  and  the  incandescent  system  finds  its  way  into 
every  house.  A  charter  has  also  been  granted  for  an  electric  street  railway,  work 
upon  which  has  already  begun.  The  coming  year  will  hear  the  rumble  of  tEhe  trol- 
ley cars. 

The  city  has  its  own  volunteer  fire  department,  an  efficient  and  enthusiastic  organi- 
zation, which  has  done  excellent  work  in  the  past  and  whose  members  are  now  taking 
steps  for  the  addition  of  an  improved  chemical  engine  and  ladder  truck  to  their 
equipment. 

Three  daily  newspapers,  the  Journal  Miner,  the  Courier,  and  the  Herald,  detail 
the  news  of  the  day  to  the  citizens,  each  paper  publishing  a  weekly  edition  that  cir- 
culates throughout  the  surrounding  mining  camps. 

All  the  chief  religious  denominations  are  liberally  represented,  each  congregation 
owning  its  own  church  building,  while  fraternal  societies  all  have  large  and  prosper- 
ous memberships. 

This  l)eautiful  little  city  among  the  hills,  surrounded  by  pine  forests,  has  an  eleva- 
tion of  5,500  feet  above  sea  level,  giving  it,  under  the  combination  of  high  altitude 
and  low  latitude,  one  of  the  most  salubrious  and  healthful  climates  to  be  imagined 
or  desired.  It  is  the  logical  and  geographical  center  of  the  most  extensive  mining 
region  in  Arizona,  and  the  natural  market  on  which  si'ores  of  prosperous  mining 
camps  depend.  It  is  in  addition  essentially  a  modem  city  with  a  refined  and 
accomplished  population,  noted  for  its  hospitality  to  visiting  strangers,  and  its  ambi- 
tion to  be  foremost  always  in  the  race  of  twentieth-century  progress. 

CITY   OF   TICSON. 

[By  Mr.  Allan  B.  Jaynes,  secretarj-  of  the  chamber  of  commerce.] 

The  past  year  in  Tucson  has  been  one  of  great  material  progress,  particularly  along 
industrial  lines.  Although  in  the  past  few  years  the  old  pueblo,  as  Tucson  is  fam- 
iliarly called  by  the  people  of  the  Southwest,  has  taken  great  strides,  no  single  year 
equals  the  one  whicn  has  just  pa.'ised,  in  the  many  improvements  that  have  been 
made,  in  the  many  new  industries  that  have  been  established,  and  in  the  general 
pros|>erity  that  the  community  has  enjoyed.  In  some  parts  of  the  city  the  improve- 
ment has  been  so  marked  and  the  changes  so  great  that  one  returning  after  a  few 
years'  absence  will  hardly  recognize  it  as  the  same  place.  The  old  aciobe,  which 
was  picturesque,  but  a  barrier  to  progress,  has  been  replaced  by  modem  structures 
of  brick  and  stone.  In  a  few  years  these  relics  of  the  old  days  will  have  entirely 
disappeared  except  from  that  section  known  as  the  old  town  and 'which  lies  southwest 
of  the  present  city  of  Tucson. 
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The  great  progress  made  in  Tucson  during  the  past  year  has  been  brought  about 
by  three  agencies — a  progressive  citv  government,  an  active  chamber  of  commerce, 
and  a  public-spirited  citizenship — showing  a  confidence  in  the  future  of  the  city. 
Aided  by  the  prosperity  in  all  lines  of  business,  these  three  agencies  have  each 
accomplished  their  share  of  the  work  of  progress  until  to-day  the  old  pueblo  can 
point  with  pride  to  the  road  which  it  has  just  traveled. 

The  improvements  ^brought  about  by  the  first  of  these  agencies,  a  progressive  city 
government,  include  the  widening  and  improving  of  the  streets,  the  creating  of  new 
parks  arid  beautifying  those  already  existing,  the  building  of  a  complete  sewer  sys- 
tem, the  installation  of  a  duplicate  plant  in  connection  with  the  municipal  water- 
works to  guard  against  any  possible  emergency,  the  establishing  of  a  municipal  street 
cleaning  and  garbage-disposal  department  in  connection  with  the  city  farm,  the  pas- 
sage of  leveral  new  measures  relating  to  public  health,  and  providing  for  the  inspec- 
tion of  milk,  meats,  and  all  perishable  foods,  the  passage  of  public  safety  measures, 
including  ordinances  requiring  the  inspection  of  buildings,  plumbing  and  electric 
wiring,  and  of  many  other  measures  which  indicate  progress.  Perhaps  the  most 
noticeable  of  these  improvements  are  the  widening  of  the  streets,  the  beautifying  of 
the  parks,  the  building  of  the  sewers,  and  the  thoroughness  of  the  work  of  the  city 
street-cleaning  department,  all  of  which  have  given  the  city  a  modem  and  cleanly 
appearance.  In  one  case  an  entire  block,  which  was  an  eyesore  to  the  city,  was 
removed  and  replaced  by  a  wide  street  lined  with  new  buildings.  Several  new  ave- 
nues have  been  opened  and  improved,  and  have  been  built  up  with  new  and  modern 
residences.  Tucson  without  doubt  contains  more  unique  residences  than  any  city  of 
its  size  in  the  United  States.  The  mission  style  of  architecture  is  in  vogue  and  pre- 
vails in  many  of  the  residences  constructed  in  the  past  year. 

Perhaps  the  most  conspicuous  accomplishment  of  the  chamber  of  commerce,  the 
second  of  these  agencies,  was  the  securing  for  Tucson  of  the  Desert  Botanical  Lab- 
oratory of  the  Carnegie  Institution  of  Washington,  D.  C.  As  an  inducement  to  the 
trustees  of  the  Carnegie  Institution  to  locate  their  desert  laboratory  at  Tucson,  the 
chamber  of  commerce  donated  a  site  for  the  laboratory  and  for  experimental  pur- 
poses, consisting  of  over  a  section  and  a  half  of  land,  built  a  pipe  line  and  wagon 
road  from  the  valley  to  the  laboratory,  which  is  located  on  the  mountain  just  west  of 
the  city,  and  installed  a  telephone  line  to  the  city  and  a  line  for  conveying  electric 
light  aiid  power  to  the  laboratory.  The  Carnegie  Institution  has  already  erected  the 
laboratory  building,  at  a  cost  of  $8,000,  and  $40,000  has  been  appropriated  to  main- 
tain it.  The  object  of  the  laboratory  is  to  experiment  with  the  desert  flora,  a  branch 
of  study  that  has  never  been  carried  on  so  extensively  before,  and  some  valuable 
discoveries  will  no  doubt  be  made.  The  laboratory  is  to  be  a  permanent  institution, 
and  its  reports  will  go  all  over  the  civilized  world  and  will  be  read  with  interest  by 
scientific  men  everywhere.  Through  the  efforts  of  the  chamber  of  commerce  also, 
Tucson  has  been  advertised  extensively  throughout  the  country  as  a  health  resort 
and  as  a  prosperous  community  of  great  promise  commercially.  This  advertising 
has  been  done  by  means  of  illustrated  pamphlets,  telling  of  tne  attractions  of  the 
city,  its  excellent'winter  climate,  and  its  industrial  advantages.  Through  the  efforts 
of  this  body  also,  several  new  industries  have  been  secured  for  Tucson,  including  a 
cracker  and  biscuit  factory,  an  ice  plant,  and  a  magnificent  hotel  which  has  no 
superior  in  the  Southwest.  This  new  hotel,  which  is  called  the  Santa  Rita,  from 
the  high  and  beautiful  range  of  mountains  south  of  Tucson,  is  the  greatest  single 
improvement  that  has  been  made  in  the  old  pueblo  during  the  past  year.  The  site 
was  donated  by  the  city  and  by  the  chamber  of  commerce.  The  new  hotel  is  located 
in  the  heart  of  the  city,  just  one  block  from  the  principal  park,  the  military  plaza. 
It  is  the  lai^est  structure  in  the  city,  and  is  built  after  the  Spanish  mission  style.  It 
contains  over  a  hundred  rooms  for  the  accommodation  of  guests  and  every  con- 
venience to  be  found  in  a  modern  hotel  anywhere.  A  particular  feature  is  the  elab- 
orate roof  garden,  which  is  an  innovation  in  Arizona.  Another  hotel,  the  Williard, 
was  constructed  during  the  past  year;  although  smaller  than  the  Santa  Rita,  it  is 
modern  in  every  respect. 

The  many  pubhc-spirited  citizens  of  Tucson  have  shown  their  confidence  in  their 
home  city  by  erecting  many  new  blocks  for  their  business  interests,  and  outside 
capital  has  come  in  to  invest  in  business  and  residence  property.  An  entire  square 
of  new  business  blocks  has  been  erected  on  the  eastern  end  of  the  main  street  during 
the  past  year.  Several  new  warehouses  have  been  erected  along  the  railroad,  a  new 
laundry  has  been  built  and  put  in  operation,  and  in  addition  to  the  two  national 
banks  (whose  deposits  aggregate  over  $1,250,000),  anew  bank  and  ti-ust  company 
has  been  organized,  which  already  has  a  large  line  of  deposits.  In  addition  to  the 
improvements  that  have  been  maae,  many  others  are  projected,  including  a  custom 
smelter,  a  brewery,  a  north  and  south  railroad,  and  new  schoolhouses,  for  which  the 
money  to  cover  cost  of  construction  is  now  available. 
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If  the  past  year  in  Tucson  has  been  bright,  the  outlook  for  the  coming  one  is  even 
brighter.  The  mines  of  Pima  County  are  resuming  operation?,  where  in  many  cases 
they  had  shut  down.  Those  that  have  been  working  steadily  are  extending  their 
operations,  and  many  new  mining  properties  are  being  opened  up.  The  condition 
of  the  range  is  greatly  improved  over  previous  years,  owing  to  the  bountiful  rains, 
and  the  cattle  mdustry  as  a  result  is  unusually  prosperous.  The  Southern  Pacific 
Railroad,  which  maintains  large  shops  at  Tucson,  contributes  largely  to  its  support, 
and  it  is  ouite  possible  that  their  shops  will  be  enlarged  and  other  improvements 
made  in  tneir  property  in  the  citv  during  the  coming  year.  Tucson  has  shared  in 
the  prosperity  which  the  entire  t'erritory  has  enjoyed  during  the  year  which  has 
just  passed  and  in  the  last  year  her  industrial  development  has  more  than  kept  pace 
with  the  high  mark  set  by  previous  years. 

aXY   OP  TOMBSrrONE. 
[By  Mr.  A.  L.  Grow.] 

Tombstone  is  the  county  seat  of  Cochise  County  and  is  situated  at  the  base  of  what 
are  known  as  the  Tombstone  hills.  The  hills  about  the  city  contain  many  mines 
which  have  made  the  name  of  Tombstone  famous  throughout  the  world.  These  mines 
were  worked  extensively  up  to  the  beginning  of  the  nineties,  and  for  years  Tomb- 
stone was  one  of  the  largest  cities  in  the  Southwest  and  the  principal  center  of  the  min- 
ing industry.  The  decline  of  silver  demoralized  mining  and  the  city  was  reduced  to 
a  population  of  less  than  1,000  people  within  a  short  time. 

There  was  little  activity  in  mining  here  from  1892  to  1899.  In  1900  mining  was 
resumed  and  the  restoration  of  the  old  camp  set  in.  A  consolidation  of  most  of  the 
mines  was  arranged  and  operations  began  on  an  extensive  scale.  Large  and  expen- 
sive machinery  was  placed  on  the  mines  and  reduction  works  are  said  to  be  an  acqui- 
sition of  the  near  future. 

During  the  year  passed  the  old  stage  line  and  freight  teams  have  given  way  to  the 
railroad,  a  branch  of  the  £1  Paso  and  Southwestern  Railroad  having  been  constructed 
from  Fairbank,  9  miles  distant,  to  Tombstone.  The  coming  of  the  railroad  has 
brought  activity  in  building  and  extensive  improvements  in  this  respect  have  been 
carried  on.  IV[any  new  residences  have  been  built  and  others  are  in  course  of 
construction. 

The  public  schools  are  now  full  and  additional  buildings  will  have  to  be  provided 
to  accommodate  the  pupils.    Two  teachers  were  added  during  the  year. 

Tombstone  seems  to  have  entered  on  a  new  era  of  prosperity,  and  many  of  the  older 
residents  who  deserted  the  town  when  the  mines  closed  down  are  returning. 

TOWN  OP  THATCHER. 
[By  Hon.  Andrew  Kimball.] 

Thatcher  is  situated  in  the  center  of  a  rich  agricultural  district  and  has  a  popula* 
tion  of  1,000  people.  The  town  is  built  something  after  the  style  of  Mormon  towns, 
patemed  after  the  Saints*  chief  city,  Salt  Lake  City.  It  has  broad  streets  6  rods  in 
width,  and  laid  off  in  ri^ht  angles.  The  sidewalks  are  10  feet  in  width,  with  rows  of 
beautiful  trees  to  provide  shade.  Roses  and  other  fragrant  flowers  are  grown  and 
ornamental  trees  are  to  be  seen  throughout  the  town.  Ninetv  per  cent  of  the  popu- 
lation is  Mormon,  a  hard-working  people,  public  spirited  and  patriotic. 

Thatcher  is  the  headquarters  ofthe  Mormon  Church  in  this  county,  the  St  Joseph 
Stake  of  Zion,  Church  of  Jesus  Christ  of  Latter-Dajr  Saints,  being  situated  here. 
The  Mormon  population  of  the  community,  extending  up  and  down  the  river,  is 
3,500.  The  St.  Joseph  Academy  is  located  at  Thatcher -and  is  largely  attended  by 
Mormon  children.  The  academy  ranks  well  among  the  educational  institutions  of 
the  Territory.  The  district  schools  of  Thatcher  are  a  source  of  pride  to  the  citizens, 
the  attendance  this  year  beine  about  250. 

Company  H  of  the  National  Guard  of  Arizona  is  located  here  and  is  composed  of 
young  men  of  patriotic  ardor. 

There  are  a  number  of  handsome  public  and  business  buildings  and  many  beauti- 
ful residences.  Thatcher  Ward  of  the  Church  of  Jesus  Christ  of  Latter-Day  Saints 
has  in  course  of  construction  a  meetinghouse  which  will  cost  $10,000.  It  is  being 
built  of  cut  gray  stone.  VV^hen  completed  it  viW  be  one  of  the  most  imposing  edi- 
fices in  the  Territorj'.  The  bishop's  storehouse,  a  1-story  brick,  is  also  in  the 
course  of  construction.  It  will  have  office  rooms  for  the  stake  presidency,  the  bishop 
of  Thatcher,  and  other  quarters  for  the  church  authorities. 

Within  a  short  time  Thatcher  will  have  all  modem  conveniences,  including  a  sys- 
tem of  waterworks  and  all  other  up-to-date  improvements. 
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POINTS  OF  GENERAL   INTEREST. 

Arizona  contains  a  number  of  excellent  hot  springs  and  other  points 
of  great  interest.  Hot  Springs,  in  Yavapai  County,  is  a  resort  which 
attiucts  hundreds  of  visitors  every  3'ear,  the  water  there  being  excep- 
tionally good  for  the  relief  of  persons  suffering  with  rheumatism. 
Large  and  commodious  hotels,  beautiful  grounds,  and  fine  drives  are 
provided  for  the  accommodation  of  tourists. 

Indian  Hot  Springs  are  located  in  Graham  County  and  are  recog- 
nized for  their  health-giving  waters.  They  are  reached  by  way  of 
Fort  Thomas,  on  the  Gila  Valley,  Globe  and  Northern  Railway. 

Agua  Caliente  is  in  Maricopa  County  and  is  a  resort  visited  by 
invalids  from  all  parts  of  the  Southwest.  Accommodations  are  pro- 
vided for  visitors. 

Hookers  Hot  Springs  are  located  in  Cochise  County,  near  the  Sierra 
Bonita  ranch. 

Near  Tucson,  in  the  Rincon  Mountains,  are  hot  springs  of  value. 

Oracle  is  a  mountain  place  in  the  Catalinas,  situated  among  the 
pines,  and  is  popular  in  summer  time  owing  to  the  cool  climate  which 
prevails. 

Iron  Springs,  situated  near  Prescott,  in  the  Bmdshaw  Mountains, 
is  a  popular  summer  resort  easily  accessible  from  Phoenix.  Hun- 
dreds of  Phoenix  people  spend  their  summers  there. 

The  Grand  Canyon,  the  petrified  forest,  and  Natural  Bridge,  described 
in  the  preceding  pages  of  this  report,  are  probably  the  most  popular 
points  of  interest  in  the  Territory. 

The  mission  of  San  Xavier  del  Bac,  first  established  in  1687— the 
present  edifice  having  been  built  about  one  hundred  years  later — is  an 
attraction  which  all  travelers  in  southern  Arizona  visit.  It  is  located 
9  miles  south  of  Tucson.  The  ruins  of  the  San  Augustine  mission  are 
interesting  also,  this  crumbling  edifice  being  within  a  mile  of  Tucson. 
It  was  built  in  1762. 

The  famous  Casa  Grande  ruins  in  Pinal  County  are  of  great  histor- 
ical interest  and  are  visited  by  mam'  travelers. 

Montezuma's  castle  and  well  in  Yavapai  County  are  reached  by  an 
overland  journey,  and  a  visit  to  them  is  well  worth  the  inconveniences 
of  this  manner  of  travel  to  one  interested  in  prehistoric  matters. 

PROCLAMATIONS. 

During  the  fiscal  year  the  following  proclamations  were  issued 
by  the  governor: 

Proclamation  issued  August  18, 1902,  designating  Monday,  Septem- 
ber 1,  1902,  as  Labor  Day. 

Proclamation  issued  September  25,  1902,  for  a  general  election  to 
be  held  throughout  the  Territory  on  the  first  Tuesday  after  the  first 
Monday  in  November,  1902. 

Proclamation  issued  November  11,  1902,  designating  Thursday, 
November  27,  1902,  to  be  observed  as  Thanksgiving  Day. 

Proclamation  issued  January  23, 1903,  setting  apart  February  6, 1903, 
as  Arbor  Day  for  the  counties  of  Maricopa,  rima,  Pinal,  Yuma,  Gra- 
ham, Gila,  Santa  Cruz,  and  Cochise,  and  April  3,  1903,  as  Arbor  Day 
for  the  counties  of  Apache,  Navajo,  Coconino,  Mohave,  and  Yavapai. 
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Owing  to  the  difference  in  climatic  conditions  in  the  northern  and 
southern  counties  of  Arizona  it  was  found  necessary  to  designate  two 
separate  arbor  days,  tixing  the  time  for  the  northern  counties  in  April, 
when  the  snows  have  melted  and  spring  has  set  in,  and  for  the  south- 
ern counties,  where  the  season  is  much  more  advanced,  in  February, 
this  month  marking  the  springtime  in  the  counties  of  milder  climate. 
Proclamation  issued  March  24,  19U3,  requiring  that  the  nation's  flag 
be  suspended  at  half-mast  on  the  Territorial  capitol  on  Wednesday, 
March  25, 19f)3,  out  of  respect  to  the  memory  of  Col.  William  Christy, 
deceased,  formerly  Territorial  treasurer. 


ROSTER  OF  TERRITORIAL  OFFICERS. 

(Appointed  by  the  President.) 
EXECUTIVE   DEPARTMENT. 

Governor,  Col.  Alexander  O.  Brodie,  Yavapai  County;  secretary  of  the  Territory, 
Hon.  I8aa<!  T.  Stoddard*  Phoenix. 

ji:diciaby  department. 

Supreme  court:  Hon.  Edward  Kent,  chief  justice,  Phoenix;  Hon.  George  R. 
Davis,  associate  justice,  Tucson;  Hon.  Fletcher  M.  Doan,  associate  justice,  Florence; 
Hon.  Richard  E.  Sloan,  associate  justice,  Prescott. 

District  court,  first  judicial  district  (comprising  the  counties  of  Pima,  Yuma,  and 
Santa  Cruz):  Judge,  George  R.  Davis. 

District  court,  second  judicial  district  (comprising  the  counties  of  Pinal,  Cochise, 
and  Graham):  Judge,  Fletcher  M.  Doan. 

District  court,  third  judicial  district  (comprising  the  counties  of  Maricopa  and 
Gila):  Judge,  Edward  Kent. 

District  court,  fourth  judicial  district  (comprising  counties  of  Yavapai,  Mohave, 
Coconino,  Apache,  and  >ajavo) :  Judge,  Richard  E.  Sloan. 

United  States  district  attorney:  Hon.  Frederick  L.  Nave,  Nogalee;  assistant  United 
States  district  attorney,  Hon.  John  A.  Campbell,  Tucson. 

United  States  marshal:  Col.  Myron  H.  McCord,  Phoenix. 

United  States  internal -re  venue  collector  for  Arizona  and  New  Mexico:  Hon.  A.  L. 
Morrison,  Santa  Fe,  N.  Mex. 

United  States  land  office,  Prescott:  Register,  Fen.  S.  Hildreth,  Prescott;  receiver, 
J.  M.  VV.  Moore,  Prescott. 

United  States  land  office,  Tucson:  Register,  M.  W.  Moore,  Tucson;  receiver,  John 
H.  Bauman;  Tucson. 

United  States  surveyor-general:  Hon.  Hugh  H.  Price,  Phoenix. 

Unite<l  States  collector  of  customs:  Edwin  Baker,  Nogales. 

[Appointed  by  the  governor.] 

Attorney-general,  Hon.  Ed.  W.  Wells,  Prescott;  Territorial  auditor  and  bank  comp- 
troller, Hon.  W.  F.  Nichols,  Willcox;  Territorial  treasurer,  Hon.  Isaac  M.  Christy, 
Phoenix;  superintendent  of  public  instruction,  Hon.  Nelson  G.  Lay  ton,  Fla^tan: 
adjutant-general,  Maj.  B.  W.  Leavell,  U.  S.  Army,  Prescott;  board  of  control.  Col. 
Alexander  0.  Brodie,  governor,  chairman;  Hon.  W.  F.  Nichols,  auditor,  member 
Hon.  George  E.  Truman,  citizen  member  and  secretary;  private  secretary  to  the  gov- 
ernor, George  H.  Smalley,  Tucson;  assistant  secretary  of  the  Territory,  William 
English,  Phoenix. 

Board  of  equalization:  Hon.  W.  F.  Nichols,  Territorial  auditor,  chairman;  for  the 
first  judicial  district,  Hon.  Alfred  S.  Donau,  Tucson;  for  the  second  judicial  district, 
Hon.  George  A.  Olney,  Safford;  for  the  third  judicial  district,  Hon.  Frank  Parker, 
Phoenix;  for  the  fourth  judicial  district,  Hon.  Fred.  W.  Nelson,  Winslow. 

Territorial  board  of  education:  Col.  Alexander  0.  Brodie,  governor,  chairman; 
Hon.  Nelson  G.  Lay  ton,  superintendent  of  public  instruction,  secretary;  Hon.  Isaac  M. 
Christy,  Territorial  treasurer;  Dr.  Kendnc  C.  Babcock,  president  of  the  Universitv 
of  Arizona;  Prof.  A.  J.  Matthews,  principal  of  the  Tempe  normal  school;  Prof.  A.  Jf. 
Taylor,  principal  of  the  northern  Arizona  normal  school,  at  Flagstaff. 
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Board  of  regents.  University  of  Arizona:  Chaplain  VVinfield  Scott,  U.  S.  Army, 
retired,  president  of  the  board  of  rej^ents  and  chancellor  of  the  university;  Georee  J. 
Roskruge,  Tucson,  secretary;  J.  M.  Ormsby,  Tucson,  treasurer;  Col.  M.  J.  Egan, 
Clifton;  the  governor  and  superintendent  of  public  instruction  ex  officio  members. 

Loan  commission:  Col.  Alexander  0.  Broaie,  governor,  chairman;  Hon.  Isaac  T. 
Stoddard,  secretary  of  Arizona;  Hon.  W.  F.  Nichols,  Territorial  auditor. 

Territorial  board  of  health:  Col.  Alexander  O.  Brodie,  governor,  president;  Hon. 
Ed.  W.  Wells,  attomev-general,  vice-pretfident;  R.  M.  Dodsworth,  M.  D.,  superin- 
tendent of  public  health  and  secretary  of  the  board. 

Board  of  education  of  the  Territorial  normal  school  at  Tempe:  Nelson  G.  Layton, 
superintendent  of  public  instruction,  Phoenix;  Dr.  Charles  H.  Jones,  Tempe;  Frank 
L.  Drew,  Tempe. 

Board  of  education  of  the  Territorial  normal  school  at  Flagstaff:  Nelson  G.  Layton, 
superintendent  of  public  instruction,  Phoenix;  A.  A.  Dutton,  Flagstaff;  J.  E.  Grim, 
Flagstaff. 

Territorial  prison:  Superintendent,  Colonel  William  M.  Griffith,  Tucson. 

Territorial  insane  asylum:  Superintendent,  Dr.  W.  H.  Ward,  Phoenix. 

Live-stock  sanitary  board:  Hon.  W.  S.  Sturges,  Arivaca,  chairman;  Hon.  J.  J.  Riggs, 
Dos  Cabezas;  Hon.  C.  T.  Hirst,  Phoenix. 

Territorial  veterinarian:  Dr.  J.  C.  Norton,  Phoenix. 

Fish  and  game  commissioners:  T.  S.  Bunch,  Safford;  Eugene  Allison,  Jerome; 
W.  L.  Pinney,  Phoenix. 

Board  of  dental  examiners:  William  G.  Lentz,  Phoenix;  Ralph  G.  Roper,  Pres- 
cott;  J.  L.  Hamilton,  Phoenix;  Edward  H.  Stiles,  Tucson;  Frank  M.  Metzgar, 
Prescott. 

Board  of  medical  examiners:  Dr.  C.  AV.  Woods,  Jerome;  Dr.  Ancil  Martin,  Phoe- 
nix; Dr.  William  Duffield,  Phoenix;  Dr.  Adolf  Tyroler,  Williams;  Dr.  William  L. 
Woodruff,  Troy. 

Boanl  of  trustees.  Territorial  industrial  school:  A.  H.  Emanuel,  Tombstone,  chair- 
man; Henry  Buehman,  Tucson,  secretary;  Ben  Heney,  Fairbank. 

Commission  for  the  promotion  of  uniform  it  v  of  legislation  in  the  United  States: 
Hon.  Edward  Kent,  Phoenix;  Hon.  E.  E.  Ellen  wood,  Prescott;  Hon.  George  R. 
Davis,  Tucson. 

Board  curators  of  the  Territorial  library :  Hon.  Edward  Kent,  Phoenix;  Hon.  J. 
H.  Kibbey,  Ph.enix;  Hon.  T.  T.  Powers,  Phoenix. 

Board  of  pharmacy:  T.  L.  McCutchen,  Clifton;  A.  G.  Hulett,  Phoenix;  C.  A. 
Cover,  Williams;  Fred  Fleishman,  Tucson;  Harry  Brisley,  Prescott;  W.  H.  Butler, 
Globe;  E.  S.  Wakelin,  Phoenix. 

Arizona  Rangers:  Thomas  H.  Rynning,  Douglas,  captain;  John  Foster,  Bisbee, 
lieutenant;  A.  R.  MacDonald,  J.  T.  Holmes,  A\^lliam  Sparks,  W.  D.  Allison,  ser- 
geants. 

Board  of  managers,  for  Arizona  at  the  international  exposition  to  be  held  at  St. 

ouis,  1903;  Hon.  R*.  N.  Leatherwood  (first  judicial  district),  Tucson;  Hon.  B.  A. 
Packard  (second  judicial  district),  Bisbee;  Hon.  H.  B.  St.  Claire  (third  judicial  dis- 
trict). Phoenix;  Hon.  A.  J.  Doran  (fourth  judicial  district),  Prescott. 

Honorary  members  of  the  board  of  managers  for  Arizona  at  the  international 
exposition  to  be  held  at  St.  Louis,  1903: 

Yavapai  County:  Frank  L.  Wright,  Prescott;  A.  A.  Johns,  Prescott;  Mrs.  Frances 
W.  Munds,  Prescott;  Mrs.  J.  C.  Martin,  Prescott. 

Maricopa  County:  Gates  M.  Fowler,  Phoenix;  D.  L.  Murray,  Wickenburg;  Hen- 
rietta H.  Talbot,  Phoenix;  Vivea  C.  Kingsbury,  Tempe. 

Yuma  County:  Eugene  F.  Sanguinetti,  Yuma;  Mulford  Winsor,  Yuma;  Mrs. 
Elizabeth  S.  Brown,  Yuma;  Mrs.  Lee  R.  Patterson,  Yuma. 

Pinal  County:  Fred  E.  White,  Florence;  VV.  A.  Weeks,  Troy;  Mrs.  J.  G.  Keating, 
Florence;  Mrs.  F.  M.  Doan,  Florence. 

Apache  County:  J.  S.  Hubbell,  St.  Johns;  J.  T.  Lesueur,  St.  Johns;  Mrs.  Josephine 
Schuster,  St.  Johns;  Margaret  E.  Patterson,  St.  Johns. 

Navajo  County:  J.  H.  Frisby,  Snowfiake;  V.  E.  Butner,  Winslow;  Mrs.  Annie  M. 
Flinn,  vVin.slow;  Mrs.  J.  F.  Mahonev,  Winslow. 

Coconino  (-ounty:  F.  W.  Sisson,  l^'lagstaff;  David  Babbitt,  Flagstaff;  Mrs.  Ellen 
Young,  Williams;  Mrs.  E.  L.  Renoe,  Flagstaff. 

Mohave  County:  H.  H.  Watkins,  Kingman;  J.  P.  Finnegan,  Chloride;  Mrs.  Charles 
Metcalf,  Kingman;  Mr.  John  Wesley  Emerson,  Kingman. 

Cochise  County:  John  Brockman,  Pearce;  B.  A.  Sneed,  Naco;  Mrs.  H.  A.Morgan, 
Willcox;  Annie  M.  Dyer,  Bisbee. 

Graham  County:  A.  T.  Thomson,  Clifton;  Charles  L.  Rawlins,  Solomonsville;  Mrs. 
Emma  V.  Pickett,  Morenci;  Mrs.  W.  T.  Webb,  Pima. 
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Gila  County:  N.  S.  Berray,  (ilobe;  John  C.  Evans,  Globe;  Mrs.  Sarah  S.  Martin, 
Globe;  Mrs.  J.  B.  Henrv,  GIoIh*. 

Pima  County:  L.  W.  vVaketield,  Tucson;  Barron  M.  Jacobe,  Tucson;  Mary  Worth 
Small,  Tucson';  Mrn.  Mary  Bernani  Aguirre,  Tucson. 

Santa  Cruz  County:  \\ .  F.  Overton,  Xogalen;  H.  K.  Chenoweth,  Nogalet*;  Mrs. 
Jame^  A.  Harrison,  Nogales;  Mrs.  Arthur  E.  Crepin,  Patagonia. 

(Elected.) 

Delegate  to  Congress:  Hon.  J.  F.  Wilson,  Prescott. 

Secretaries  and  clerkn  of  various  l>oards:  Asnistant  superintendent  Territorial  prist^n, 
U.  (t.  Wilder,  Yuma;  secretary  and  storekeeper  of  the  Territorial  prison,  Walter  T. 
Gregory,  Yuma;  secretary  of  the  live-stock  sanitary  Ixjard,  H.  Harrison,  Phoenix; 
auditor's  clerk  and  secretarv  of  the  IxMird  of  equalization,  Frank  t>.  Lane,  Phoenix; 
clerk  of  the  iKxard  of  control,  Wesley  A.  Hill,  Phoenix. 

MEMBEK8  OF  THE  TWENTY-SECOND   LEGISLATIVE  ASSEMBLY. 

Co/i/*ri7.— Heber  Jar\'is,  Eagar,  Apache  County;  B.  A.  Packard,  Bisbee,  Cochise 
County;  Henry  F.  Ashurst,  Williams,  Coconino  County;  A.  H.  Morehead,  Globe, 
Gila  County;  H.  B.  Rii^e,  Morenci,  (irahara  County;  J.  H.  Kibbey,  Phoenix,  Mari- 
copa County;  J.  R.  Whiteside,  Chloride,  Mohave  County;  J.  X.* Woods,  Winslow, 
Navajo  County;  Jc)e  B.  Corl)ett,  Tucson,  Pima  and  Santa  Cruz  counties;  E.  W, 
Childs,  Mammoth,  Pinal  County;  J.  W.  Burson,  Constellation,  Yava^iai  County; 
Eugene  S.  Ives,  Yuma,  Yuma  County. ' 

IIouH^  of  reitrenentothfs. — N.  Gonzales,  Springer\'ille,  Apache  County;  Steve  Roe- 
mer,  B<mson,  CXx-hise  County;  James  A.  Howell,  San  Bernardino,  Cochise  County: 
J.  M.  (VCVmnell,  Bisbee,  Coihise  Omnty;  John  H.  Page,  Grand  View,  Coconino 
County;  Joseph  B.  Henry,  Globe,  Gila  County;  W.T.  Webb,  Pima,  Graham  County; 
Gus  Williams,  Clifton,  (iraham  County;  J.  D.  Marlar,  Phoenix,  Maricopa  County; 
J.  W.  Woolf,  Tempe,  Marico|)a  County;  G.  U.  Collins,  Phoenix,  Maricopa  County: 
T.  T.  Powers,  Phoenix,  Marico^ja  County;  Kean  St,  Charles,  Kingman,  Mohave 
County;  W.  A.  Parr,  Winslow,  Navajo  Countj';  L.  O.  Cowan,  Tucson,  Pima  Countv; 
M.  I^lnont,  Tucson,  IMma  County;  N.  W.  Bernard,  Tucson,  Pima  County;  P.  A. 
Schilling,  Ray,  Pinal  County;  L.  C.  Herr,  Florence,  Pinal  County;  B.  J.  Whiteside, 
Nogales,  Santa  Cruz  County;  Lucius  R.  Barrow,  Prescott,  Yavapai  County;  T.  J. 
Morrison,  Jerome,  Yavapai  County;  W.  A.  Rowe,  Walker,  Y^'avapai  County;  F.  S. 
Ingalls,  Yuma,  Yuma  County. 

OFFICERS   OF   THE  TWENTY-SECOND   LBGISL.\TIVE   ASSEMBLY. 

CoiiHcil. — President,  Eugene  S.  Ives,  Yuma;  chief  clerk,  John  C.  Evans,  Globe: 
enrolling  and  engrossing  clerk,  A.  M.  Foster,  Yuma;  watchman,  Pedro  G.  de  la 
Lama,  Phoenix;  messenger,  Mark  L.  Dunbar,  Phoenix;  chaplain,  E.  A.  Penick, 
Phoenix. 

I h» I xe  of  representatives, — Speaker,  T.  T.  Powers,  Phoenix;  chief  clerk,  C.  W.  Mil- 
ler, Tempe;  enrolling  and  engrossing  clerk,  Geo.  W.  Shute,  Globe;  sergeant-at-arms, 
Thos.  Hamilton,  Santa  Cruz;  watchman,  Juan  B.  Giron,  Yavapai;  messenger,  Alfred 
A.  Trippel,  Tucson;  chaplain,  L.  J.  Hedgpeth,  Phoenix. 

COUNTS*   OFFICIALS. 

Apache  Cminty. — Board  of  supervisors:  A.  L.  Truax,  chairman;  Benigno  Lopez 
Isaac  Isaa<'s<)n;  J.  R.  Armijo,  clerk.  Probate  judge,  Capt.  John  T.  Hogue;  treasurer 
I^eandro  Ortega;  sheriff,  Sylvester  Peralta;  recorder,  J.  R.  Armijo;  district  attorney* 
Reamer  Ling. 

Corliise  Cimtity. — Board  of  supervisors:  J.  J.  Bowen,  chainnan;  William  Pritchett, 
Thomas  R.  York;  John  N.  Gaines,  clerk.  Probate  judge,  F.  R.  O'Brien;  recorder, 
Frank  Hare;  treasurer  and  tax  collector,  M.  D.  Scribner;  district  attorney,  Seth 
Leavenworth;  assessor,  B.  J.  O'Reilly;  school  superintendent,  C.  A.  Wallace;  sur- 
veyor, George  C.  Clark;  sheriff,  A.  V.  Lewis. 

Coronirio  Coii^i//.— Boanl  of  su})ervi8ors:  George  Babbitt,  chairman:  A.  T.  Cornish, 
G.  W.  Martin;  T.  A.  Flynn,  clerk.  Probate  judge,  A.  E.  Douglass;  superintendent 
of  schools,  Harrison  Conrad;  sheriff,  James  A.  Johnson;  undersheriff,  Robert  J. 
Walker;  district  attorney,  Edward  M.  Dowe;  recorder,  Harry  C.  Hibben;  treasurer. 
Thomas  Devine;  surveyor,  James  A.  I^mport.  Precinct  officers:  Justice  of  the 
peace,  I^arry  W.  Quinlkn;  constable,  William  C.  Bavless;  school  trustees,  P.  R 
Weatherford,  T.  J.  Coalter,  J.  W.  Francis. 
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Gila  Omutu. — Board  of  supervisors:  Lyman  C.  Woods,  chairman;  David  Devore, 
J.  G.  Oldfield;  C.  T.  Martin,  clerk.  Treasurer,  H.  H.  Hitchcock;  recorder,  W.  D. 
Fisk;  district  attorney,  George  R.  Hill;  sheriff,  C.  R.  Rogers;  justice  of  the  peace, 
C.  C.  Curico;  surveyor,  Alex.  Pendleton;  constable  at  Globe,  Andy  Mayr. 

Graham  County. — Board  of  superNisors:  Eugene  Caruthers,  chairman;  Henry  Hill, 
Ira  Harper;  Arturo  M.  Elias,  clerk.  Probate  judge,  P.  C.  Little;  district  attorney, 
C.  L.  Rawlins;  sheriff,  James  V.  Parks;  treasurer,  George  B.  Gamble;  assessor,  John 
J.  Birdno;  recorder,  Mit  Simms;  surveyor,  Harry  Whittiker;  school  superintendent, 
William  A.  Moody. 

Maricopa  County. — Board  of  supervisors:  F.  C.  Norris,  chairman;  Alexander  Hun- 
saker,  Jacob  Miller;  Neri  Osborn,  clerk.  Sheriff,  W.  W.  Cook;  treasurer,  J.  Elliott 
Walker;  recorder,  B.  Frank  McFall;  probate  judge,  J.  C.  Phillips;  clerk  probate 
court,  George  Kirkland;  district  attorney,  A.  C.  Baker;  assistant  district  attorney, 
Geo.  Purdy  Bullard;  assessor,  Frank  Luke;  superintendent  of  schools,  A.  H.  Fulton; 
survevor,  George  R.  Sturdevant. 

Mohave  County. — Board  of  supervisors:  J.  H.  Johnson,  chairman;  John  S.  Kolar, 
William  Grant.  Probate  judge  and  superintendent  of  schools,  J.  A.  Logan;  recorder 
and  clerk  of  the  board  of  supervisors,  John  P.  Feeny;  treasurer  and  tax  collector, 
Fosters.  Dennis;  district  attorney,  H.  L.  Dickson;  sheriff  and  assessor,  Henry  Lovin. 

Navajo  County. — Board  of  supervisors:  L.  E.  Divelbess,  chairman;  R.  C.  Ores  well, 

F.  F.  Flickinger.  Probate  judge,  F.  J.  Wattron;  district  attorney,  T.  F.  Moran; 
sheriff,  C.  I.  Houck;  treasurer,  F.  M.  Zuck;  recorder  and  clerk  board  of  supervisors, 
A.  F.  McAllister.     (No  county  surveyor  qualified.) 

Pinal  County. — Board  of  supervisors:  George  J.  Acton,  chairman;  J.  F.  Mahew, 
J.  G.  Keating.  Probate  judge  and  school  superintendent,  John  C.  Harris;  treasurer 
and  tax  collector,  Albert  F.  Barker;  recorder  and  clerk  board  of  supervisors,  Thomas 

G.  Peyton;  district  attorney,  J.  E.  O'Connor;  sheriff  and  assessor,  Thomas  N.  Wills. 
Pima  County. — Board  of  supervisors:  Andres  Rebeil,  chairman;  Ed.  L.  Vail,  Fred 

Ronstadt;  John  Mets,  clerk.  Probate  judge,  W.  J.  Kirkpatrick;  recorder,  Charles 
Shibell;  sheriff,  Frank  Murphy;  district  attorney,  Roscoe  Dale;  surveyor,  Homer 
Santee;  assessor,  Lyman  Wakefield;  superintendent  of  schools,  William  Angus;  road 
overseer,  Nat  FuUman;  justicas  of  the  peace,  William  H.  Culver  and  0.  T.  Richey; 
constables,  Nabor  Pacheco  and  Robert  Frazer. 

Santa  Cruz  County.— Bo&rd  of  supervisors:  J.  A.  Harrison,  H.  Harmon,  Richard 
Farrell.  Sheriff,  T.  J.  Turner;  district attornev,  F.  J.  Duffy;  treasurer,  G.  B.  Marsh; 
recorder,  Phil  Herold;  probate  judge,  W.  A.  6'Connor;  surveyor,  C.  E.  Perkins. 

Yavaj)ai  County. — Board  of  supervisors:  G.  H.  Schuerman,' chairman;  D.  G.  Sin- 
clair, Fred  Stephens;  J.  H.  Robinson,  clerk.  Sheriff,  Jos.  I  Roberts;  treasurer  and 
tax  collector,  J.  P.  Storm;  probate  judge,  C.  P.  Hicks;  recorder,  P.  J.  Farley;  dis- 
trict attorney,  E.  8.  Clark;  school  superintendent,  J.  B.  Jolly;  assessor,  D.  J.  Sullivan. 

Yuma  County. — Board  of  8uper\isors:  S.  B.  Hinds,  chairman;  M.  J.  Nugent,  W.  E. 
Marvin;  C.  P.  Cronin,  clerk.  Probate  jud^  and  superintendent  of  schools,  D.  L. 
DeVane;  sheriff,  Gus  Livingston;  undersheriff,  Thomas  Day;  district  attorney,  W.  F. 
Timmons;  treasurer,  E.  F.  Sanguinetti;  surveyor,  W.  H.  Elliott;  county  recorder, 
C.  P.  Cronin;  superintendent  of  public  health,  Henri  Ap  John. 


MEMORIALS    OF    THE  TWENTY-SECOND   LE(^ISLATIVE  ASSEMBLY   IN 
RELATION  TO  PIxMA  COUNTY  BONDS. 

COUNCIL  JOINT   MEMORIAL. 

To  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in  Congress 

assembled: 

Your  memorialists,  the  council  and  house  of  representatives  of  the  twenty-second 
l^slative  assembly  of  the  Territory  of  Arizona,  beg  leave  to  submit  to  your  honor- 
able bodies  that. 

Whereas  the  loan  commission  of  the  Territory  of  Arizona,  in  session  in  the  city  of 
Phoenix  on  the  tenth  day  of  February,  1903,  ordered  funded  and  are  now  preparing 
to  forthwith  fund,  in  50-year  3  per  cent  bonds  of  the  Territory  of  Arizona,  one  hundred 
and  fifty  bonds  of  $1,000.00  each  of  the  county  of  Pima,  issued  in  1883  to  the  Arizona 
Narrow  Gauge  Railroad  under  the  provisions  of  the  act  of  the  legislative  assembly  of 
the  Territory  of  Arizona  approved  Feb.  1st,  188^5,  together  with  the  accrued  and 
unpaid  interest  thereon,  which  said  bonds  and  the  unpaid  interest  coupons  thereof 
now  amount  to  the  sum  of  $317,685.00;  and 

Whereas  such  action  on  the  part  of  the  loan  commission  of  Arizona  was  in  response 
to  a  mandate  of  the  supreme  court  of  the  Territory  of  Arizona,  issued  under  the  direc- 
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tion  of  the  Supreme  Court  of  the  I'niteci  States,  conimanding  paid  loan  commission 
to  HO  fund  saia  bonds  and  interents;  and 

Whereas  said  l)ond8  were  if8ue<l  in  188^  to  aid  in  the  construction  and  operation 
of  a  railroad  l)etween  the  city  of  Tucson  and  the  town  of  <ilol)e,  in  the  Territory  of 
Arizona;  and 

Whereas  said  railroad  was  never  constructed  and  was  never  intended  to  Ije  con- 
structed and  operated,  and  the  people  of  the  said  county  of  Pima  have  never  received 
any  benetit  or  advantage  whatever  for  said  bonds,  and  the  issue  and  delivery  of  said 
bonds  was  procured  by  fraudulent  and  collusive  machinations,  on  account  of  which 
said  Pima  County  has  never  recojmized  or  acknowledged  said  bonds  as  valid,  but  has 
at  all  times  refused  all  demands  for  interest  thereon;  and 

Whereas  said  bonds  were  by  the  Supreme  Court  of  the  United  States,  at  it«  Octo- 
ber, 1894,  term,  in  the  case  of  Lewis  rs.  Pima  County  (155  U.  S.,  54),  adjudged  and 
declared  wholly  invalid  and  void;  and 

Whereas  after  sai<l  bonds  were  so  declare<l  invalid  by  the  Supreme  Court  of  the 
United  States,  the  Forty-fourth  Congress  of  the  United  States,  by  its  act  approved 
June  6th,  1896  (Statutes  at  Large,  vol.  29,  page  262),  pursuant  to  a  memorial  of  the 
eighteenth  legislative  assembly  of  the  Territory  of  Arizona,  addressed  to  the  Senate 
and  House  of  Representatives  of  the  United  States  in  Congress  assembled  (a  copy  of 
which  memorial  is  hereto  attached),  validated  certain  bonds  of  the  Territory  of 
Arizona  and  various  counties  and  municipalities  thereof;  and 

Whereas,  according  to  the  decision  of  the  Supreme  Court  in  the  case  of  Utter  et  al. 
VH.  Franklin  et  al.,  decided  January  3rd,  1899  (172  U.  S.,  416),  said  act  of  Congreee 
validated  and  made  legal  the  aforesaid  bonds  of  Pima  County,  which  had  previously 
been  declared  by  the  Supreme  Court  of  the  United  States  invalid  and  void;  and 

Whereas  said  memorial  of  the  eighteenth  legislative  assembly  of  the  Territory  of 
Arizona,  so  addressed  to  the  Senate  and  House  of  Representatives  of  the  United 
States  in  Congress  assembled,  was  not  intended  to  include  said  Pima  County  bonds, 
and  the  language  thereof  was  misconstrued  by  the  Forty-fourth  Congress  of  the  United 
States,  as  by  a  comparison  of  said  act  of  the  Forty-fourth  Congress,  approved  June 
6,  1896,  and  said  memorial  will  clearly  appear,  for  the  reason  that  said  memorial 
appealed  to  the  Forty-fourth  Congress  of  the  United  States  to  legaUze  and  validate 
lx)nd8  which  had  been  sold  in  good  faith,  the  validity  of  which  has  been  acknowi- 
edge<l;  and 

Whereas  said  act  of  the  Forty-fourth  Congress  l^alized  and  validated  all  bonds, 
warrants,  and  other  evidences  of  indebtedness  of  the  said  Territory  of  Arizona  aod 
the  counties  and  municipalities  thereof,  which  had  been  authorized  by  legislative 
enactments,  whether  lawful  or  not,  as  held  by  the  Supreme  Court  of  the  United 
States  in  the  aforementioned  case  of  Utter  et  al.  m.  FrauKlin  et  al.;  and 

Whereas  the  said  Forty-fourth  (^ongress  of  the  Ignited  States  has  so  validated  the 
aforesaid  notorious  bonds,  without  re<jue8t  or  solicitation  on  the  part  of  the  people 
of  said  Pima  County,  and  has  thereby  imposed  upon  the  people  oi  said  Pima  County 
and  Santa  Cruz  County  (the  latter  county  ha\ang  been  set  off  from  Pima  County  in 
in  1899  by  act  of  the  twentieth  legislative  assembly  of  the  Territory  of  Arizona), 
through  the  aforesaid  action  of  said  loan  commission,  an  unjust  and  most  grievous 
burden,  for  which  said  people  of  said  counties  have  never  received  any  benetit  or 
advantage  whatever;  and 

Whereas  the  aforesaid  action  of  the  said  loan  commission,  pursuant  to  theafore^d 
mandate,  precludes  the  said  counties  of  Pima  and  Santa  Cruz  from  making  further 
le^l  defense  against  the  imposition  of  this  unjust  burden,  and  the  obligation  of  the 
said  counties,  by  the  action  of  said  loan  commission  in  funding  said  lx>nd.s  pursuant 
to  their  order,  will  be  rendertvl  fixed  and  certain,  without  recourse,  hope,  or  relief. 

Wherefore,  on  behalf  of  the  people  of  said  Pima  and  Santa  Cniz  counties  and  the 
Territory  of  Arizona,  we  most  respectful Iv  requet^t  and  urge  your  honorable  boiiiee 
to  grant  relief  from  the  burden  of  the  aforesaid  bond  issue  by  an  appropriation  of 
sufficient  funds  from  the  Treasury  of  the  Unite<l  States  to  cover  the  sum  total  of  the 
aforesaid  l)onds  and  accrued  interest  so  as  aforesaid  legalized  and  validate*!  by  the 
Forty-fourth  Congress  of  the  Ignited  States,  to  the  end  that  the  same  may  \ye  forth- 
with paid,  discharged,  and  canceled,  and  not  funded  by  the  said  loan  commission  of 
the  Territory  of  Arizona. 

Provided,  however,  that  should  said  l)onds  have  Ijeen  refunded  by  the  loan  com- 
mission of  Arizona  before  the  passage  of  the  act  of  relief,  then  and  in  that  event  the 
said  county  of  Pima,  Territory  of  Arizona,  shall  be  reimbursed  in  the  full  sum  of 
$31 7,685. 0()  by  direct  appropriation. 

The  Delegate  to  Congress  from  the  Territory  of  Arizona  is  hereby  requested  and 
urged  to  use  all  proj^er  means  within  his  power  to  bring  this  subject  before  the  Con- 
grens  of  the  United  States  now  in  session  by  the  intro<luction  at  once  of  a  bill  pro- 
viding for  the  relief  herein  prayed  for. 
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The  secretary  of  the  Territory  of  Arizona  is  hereby  directed  to  transmit  forthwith 
a  certified  copy  of  this  memorial  to  the  Delegate  to  Congress  from  the  Territory  of 
Arizona;  also  one  to  the  President  of  the  Senate  of  the  Cnited  States,  and  also  one 
to  the  Speaker  of  the  House  of  Representatives  of  the  United  States. 

Passed  and  adopted  by  the  council  of  the  twenty-second  legislative  assembly  of 
the  Territory  of  Arizona,  the  20th  day  of  February,  1903. 

Eugene  S.  Ives, 
President  of  the  Coinicil. 

Passed  and  adopted  by  the  house  of  representatives  of  the  twenty-secgnd  legisla- 
tive assembly  of  the  Territory  of  Arizona,  the  20th  day  of  February,  1903. 

Theodore  T.  Powers, 

Speaker  of  the  Hou^. 


MEMORIAL. 

To  the  Senate  arid  House  of  Representatives  of  the  United  States  of  America  in  Congress 

assembled. 

Your  memorialists,  the  l^slative  assembly  of  the  Territory  of  Arizona,  beg  leave 
to  submit  to  your  honorable  bodies;  that 

Whereas,  under  various  acts  of  the  legislative  assembly  of  the  Territory  of  Arizona, 
certain  of  the  counties  of  the  Territory  were  authorized  to  issue  in  aid  of  railroads 
and  other  quasi  public  improvements  and  did  under  such  acte  issue  bonds,  which 
said  bonds  were  sold  in  open  market,  in  -most  instances  at  their  face  value,  and  are 
now  held  at  home  and  abroad  by  persons,  who,  in  good  faith  invested  their  money 
in  the  same,  and,  save  and  except  such  knowledge  as  the  law  imputes  to  the  holder 
of  bonds  issued  under  authorized  acts,  are  holders  of  the  same;  and 

Whereas  the  validity  of  these  bonds  for  many  years  after  their  issuance  was 
unquestioned,  and  acknowledged  by  the  payment  of  the  interest  thereon  as  it  fell 
due;  and 

W^hereas  there  has  recentlv  been  raised  a  question  as  to  whether  these  acts  of  the 
leeislative  assembly  were  valid  under  the  organic  law  of  the  Territory,  which  had 
led  to  a  movement  looking  to  the  repudiation  of  the  indebtedness  created  under  and 
by  virtue  of  such  acts;  and 

Whereas  we  believe  that  such  repudiation  would,  under  the  circumstances  work 
great  wrong  and  hardship  to  the  holders  of  such  bonds,  and  at  the  same  time  seri- 
ously affect  the  credit  and  standing  of  our  people  for  honesty  and  fair  dealing  and 
brine  us  into  disrepute. 

Wherefore  we  most  strongly  urge  upon  your  most  honorable  bodies  the  propriety 
and  justice  of  passing  such  curative  and  remedial  legislation  as  will  protect  the 
holders  of  all  bonds  issued  under  the  authority  of  acts  of  the  legislative  assembly,  the 
validity  of  which  has  heretotore  been  acknowledged,  and  that  you  further  legislate 
as  to  protect  all  innocent  parties  having  entered  into  contracts  resulting  from  induce- 
ments offered  by  our  Territorial  legislation,  and  relieve  the  people  of  the  Territorv 
from  the  disastrous  effects  that  must  necessarily  follow  any  repudiation  of  good  faitn 
on  the  part  of  the  Territory,  and  that  you  may  so  further  legislate  as  to  validate  all 
acts  of  the  legislative  assembly  of  the  Territory  which  have  held  out  inducements  for 
the  investment  of  capital  within  the  Territory,  and  which  have  led  to  the  investment 
of  large  sums  of  money  in  enterprises  directly  contributing  to  the  development  and 

growth  of  the  Territory,  and  thus  relieve  the  honest  people  of  the  Territory  from  the 
isastrous  effects  that  must  necessarily  follow  any  violation  of  good  faith  on  the  part 
of  our  people. 

Resolved,  that  our  Delegate  to  Congress  be,  and  he  is  hereby,  instructed  to  use  all 
honorable  means  to  bring  this  subject  to  the  earnest  consideration  of  Congress,  that 
the  secretary  of  the  Territory  be,  and  he  is  hereby,  requested  to  transmit  a  copy  of 
the  foregoing  to  each  House  of  Congress  and  to  our  Delegate  in  Congress. 


MEMORIAL  OP  PIMA    AND  SANTA   CRUZ  COUNTIES. 

To  the  council  and  house  of  representatives  of  the  twenty-second  legislative  assembly  of 
Arizona. 

Your  memorialists,  the  boards  of  supervisors  of  Pima  and  Santa  Cruz  counties, 
re8peci;ively,  in  joint  session  assembled,  beg  leave  to  submit  to  your  honorable  bodies 
that  the  loan  commission  of  the  Territory  of  Arizona,  in  session  in  the  city  of  Phoe- 
nix, on  the  10th  day  of  February,  1903,' ordered  funded  and  are  now  prepared  to 
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forthwith  fund  in  60-year  3  per  cent  bond?,  all  of  the  one  hundred  and  fifty  notori- 
ous bonds  (for  years  known  as  the  Pima  County  Narrow  Gauge  RailroAd  bonds), 
together  with  the  accrued  and  unpaid  interest  thereon,  amounting  in  all  to  about 
three  hundred  and  twenty  thousand  dollars  ($320,000.00);  that  such  action  on  the 
part  of  the  loan  commission  of  Arizona  was  in  response  to  a  mandate  of  the  supreme 
court  of  the  Territory  of  Arizona,  issued  under  authority  of  the  Supreme  Court  of  the 
United  States,  commanding  said  loan  commission  to  so  fund  bonds  aud  interest;  that 
said  bonds  were  issued  by  the  county  of  Pima  in  1883  to  aid  in  the  construction  and 
operation  of  a  railroad  between  the  citv  of  Tucson  and  the  town  of  Globe  in  the 
Territory  of  Arizona;  that  said  railroad  was  never  constructed  or  operatetl  and  was 
never  intended  to  be  constructed  or  operated,  and  the  issue  and  delivery  of  said 
bonds  was  procured  by  fraudulent  and  collusive  machinations;  that  said  Pima  County 
has  never  recognized  or  acknowledged  said  bonds  as  valid,  and  has  at  all  times  refused 
all  demands  for  interest  thereon;  that  said  bonds  were  by  the  Supreme  Court  of  the 
United  States,  at  its  October,  1894,  term,  in  the  case  of  Lewis  r^.  Pima  County, 
adjudged  and  declared  wholly  invalid  and  void;  that  after  said  bonds  were  so  declarea 
invalid  and  void  the  Congress  of  the  United  States,  by  its  act  approved  June  6th, 
1896  (a  copy  of  which  is  hereto  attached),  pursuant  to  a  memorial  of  the  18rh  legis- 
lative assembly  of  the  Territory  of  Arizona  addressed  to  the  Senate  and  House  of 
Representatives  of  the  United  States  in  Congress  assembled  (a  copy  of  which  memo- 
rial is  hereto  attached),  validated  certain  oonds  of  the  Territory  of  Arizona  and 
various  counties  and  municipalities  thereof,  including  the  aforesaid  notorious  l^ima 
County  Narrow  Gauge  Railroad  bonds,  according  to  the  decision  of  the  Su  j)reme  Court 
of  the  United  States  in  the  case  of  Utter  et  al.  r/».  Franklin  et  al.,  decided  in  January, 
1899;  that  said  memorial  addressed  to  the  Congress  of  the  United  States,  by  the  said 
18th  legislative  assembly  of  the  Territory  of  Arizona,  was  not  intended  to  include 
said  Pima  County  bonds,  and  should  not  have  been  construed  to  include  said  Pima 
County  bonds,  as  bv  reference  to  said  copy  of  said  memorial  (hereto  attached)  and  a 
memorial  addressea  to  the  Senate  and  House  of  Representatives  of  the  United  States 
in  Congress  assembled,  by  the  twentieth  legislative  assembly  of  the  Territorv  of  Ari- 
zona, known  as  House  Memorial  No.  1  (a  copy  of  which  is  hereto  attached )  will  clearly 
appear  that  the  Congress  of  the  United  Stat^  misconstrued  the  aforesaid  Memorial  of 
the  eighteenth  legislative  assemblv  and  validated  these  notorious  bonds,  without 
request  or  solicitation  on  the  part  of  the  people  of  Pima  and  Santa  Cruz  counties,  and 
thereby  imposed  upon  said  people  of  said  counties  an  unjust  and  most  grievous  bur- 
den, for  which  said  people  of  said  counties  have  never  received  anv  benefit  or  advan- 
tage whatever;  that  your  memorialists  believe,  and  on  behalf  of  tlie  people  of  Pima 
and  Santa  Cruz  counties  solemnly  assert,  that  the  Congress  of  the  United  States  is  in 
duty  bound  now  to  intervene  and  relieve  the  people  of  said  Pima  and  Santa  Cruz 
counties  from  the  payment  of  all  of  said  bonds  so  as  aforesaid  by  the  Congress  of  the 
United  States  l^jalized  and  validated. 

Wherefore  your  memorialists  on  behalf  of  the  people  of  said  Pima  and  Santa  Cruz 
counties  beg  to  request  and  ur^  your  honorable  boaies  to  forthwith  jointly  memo- 
rialize the  Congress  of  the  Uniten  States  now  in  session  to  grant  an  appropriation 
sufficient  to  cover  Ihe  sum  total  of  the  aforesaid  bonds  and  accrued  interest,  to  the 
end  that  the  same  may  be  forthwith  paid,  discharged,  and  canceled,  and  not  funded 
by  th(»  said  loan  commission  of  Arizona. 

Adopted  by  unanimous  vote  of  the  members  of  the  board  of  8uper\4sors  of  Pima 
and  Santa  Cruz  counties,  respectively,  in  joint  session,  held  in  the  city  of  Tucson, 
Arizona,  this  seventeenth  day  of  February,  A.  D.  1903. 

AXDRBS  ReBEIL, 

Chairman  of  the  Board  of  Svpenisortt  of  Pima  Cmintif, 
Richard  Farrell, 
Chairman  of  the  Board  of  Supervisors  of  Santa  Cniz  Co^mty. 
Attest: 
[seal.]  John  Mets, 

Clerk  of  tfie  Board  of  Supervisors  of  Pima  Cotinty. 


memorial. 

To  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in  Congress 
assembled: 

Your  memorialists,  the  legislative  assembly  of  the  Territory  of  Arizona,  beg  leave 
to  submit  to  your  honorable  bodies  that — 

Whereas,  under  various  acts  of  the  legislative  assembly  of  the  Territorv  .of  Arizona, 
certain  of  the  counties  of  the  Territory  were  authorized  to  issue  in  aid  of  railroads 
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and  other  quasi-public  improvements,  and  did  under  such  acts  issue  bonds,  which 
said  bonds  were  sold  in  open  market,  in  most  instances  at  their  face  value,  and  are 
now  held  at  home  and  abroad  by  persons  who  in  good  faith  invested  their  money 
in  the  same,  and,  save  and  except  such  knowledge  as  the  law  imputes  to  the  holder 
of  bonds  issued  under  authorized  acts,  are  holders  of  the  same;  and 

Whereas  the  validity  of  these  bonds  for  many  years  after  their  issuance  was 
unquestioned  and  acknowledged  by  the  payment  of  the  interest  thereon  as  it  fell 
due;  and 

Whereas  there  has  recently  been  raised  a  question  as  to  whether  these  acts  of  the 
l^islative  assembly  were  valid  under  the  organic  law  of  the  Territory,  which  had 
led  to  a  movement  looking  to  the  repudiation  of  the  indebtedness  created  under  and 
by  virtue  of  such  acts;  and 

'Whereas  we  believe  that  such  repudiation  would,  under  the  circumstances,  work 
great  wrong  and  hardship  to  the  holders  of  such  bonds  and  at  the  same  time  seriously 
affect  the  credit  and  standing  of  our  people  for  honesty  and  fair  dealing  and  bring 
us  into  disrepute; 

Wherefore  we  most  strongly  urge  upon  your  most  honorable  bodies  the  propriety 
and  justice  of  passing  such  curative  and  remedial  legislation  as  will  protect  the  hold- 
ers of  all  bonds  issued  under  the  authority  of  acts  of  the  legislative  assemblv,  the 
validity  of  which  has  heretofore  been  acknowledged,  and  that  you  further  legislate  as 
to  protect  all  innocent  parties  having  entered  into  contracts  resulting  from  induce- 
ments offered  by  our  Territorial  legiSation,  and  relieve  the  people  of  the  Territory 
from  the  disastrous  effects  that  must  necessarily  follow  any  repudiation  of  good  faith 
on  the  part  of  the  Territory,  and  that  you  may  so  further  legislate  as  to  validate  all 
acts  of  the  legislative  assembly  of  the  Territory  which  have  held  out  inducements  for 
the  investment  of  capital  within  the  Territory,  and  which  have  led  to  the  investment 
of  large  sums  of  money  in  enterprises  directlv  contributing  to  the  development  and 
growth  of  the  Territory,  and  thus  relieve  the  tonest  people  of  the  Territory  from  the 
disastrous  effects  that  must  necessarily  follow  any  violation  of  good  faith  on  the  part 
of  our  people. 

Resolved f  That  our  Delegate  to  Congress  be,  and  he  is  hereby,  instructed  to  use  all 
honorable  means  to  bring  this  subject  to  the  earnest  consideration  of  Congress  that 
the  secretary  of  the  Territory  be,  and  he  is  hereby,  requested  to  transmit  a  copy  of 
the  foregoing  to  each  House  of  Congress  and  to  our  Delegate  in  Congress. 


Be  it  enacted  by  the  Senate  and  Home  of  Representatives  of  the  United  States  of  America 
in  Congress  assembledy  That  the  provisions  of  the  acts  of  Congress  approved  June 
twenty-fifth,  1890,  and  August  3rd,  1894,  authorizing  the  funding  of  certain  indebt- 
edness of  the  Territory  of  Arizona,  are  hereby  amended  and  extended  so  as  to 
authorize  the  funding  of  all  outstanding  obligations  of  said  Territory  and  the  coun- 
ties, municipalities,  and  school  districts  thereof,  as  provided  in  the  act  of  Congress 
approved  June  twenty -fifth,  eighteen  hundred  and  ninety,  until  January  Ist,  eighteen 
hundred  and  ninety-seven,  and  all  outstanding  bonds,  warrants,  and  other  evidences 
of  indebtedness  of  the  Territory  of  Arizonaand  the  counties,  municipalities,  and  school 
districts  thereof,  heretofore  authorized  by  legislative  enactments  of  said  Territory 
bearing  a  higher  rate  of  interest  than  is  autnorized  by  the  aforesaid  funding  act 
approved  June  twenty-fifth,  eighteen  hundred  and  ninety,  and  which  said  bonds, 
warrants,  and  other  evidences  of  indebtedness  have  been  sold  or  exchanged  in  good 
faith  in  compliance  with  the  terms  of  the  acts  of  the  legislature  by  which  they  were 
aujhorized,  shall  be  funded  with  the  interest  thereon  which  has  accrued  and  may 
accrue  until  funded  into  the  lower  interest  bearing-bonds,  as  provided  by  this  act. 

Section  2.  That  all  bonds  and  other  evidences  of  indebtedness  heretofore  funded 
by  the  loan  commij-sion  of  Arizona  under  the  provisions  of  the  act  of  Congress 
approved  June  twenty-fifth,  eighteen  hundred  and  ninety,  and  the  act  amendatory 
thereof  and  supplemental  thereto,  approved  August  third,  eighteen  hundred  and 
ninety-four,  are  hereby  declared  to  be  valid  and  legal  for  the  purposes  for  which  they 
were  issued  and  funded,  and  all  bonds  and  other  evidences  of  indebtedness  hereto- 
fore issued  under  the  authority  of  the  legislature  of  said  Territory,  as  hereinbefore 
authorized  to  be  funded,  are  hereby  confirmed,  approved,  and  validated,  and  may 
be  funded  as  in  this  act  provided  until  Januarv  first,  eighteen  hundred  and  ninety- 
seven:  Prwided,  That  nothing  in  this  act  shall  be  so  construed  as  to  make  the  Gov- 
ernment of  the  United  States  liable  or  responsible  for  the  payment  of  any  of  said 
bonds,  warrants,  or  other  evidences  of  indebtedness  by  this  act  approved,  confirmed, 
and  made  valid  and  authorized  to  be  funded. 

Approved  June  6th,  1896. 
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BOUSE   MEMORIAL   NO.  1. 

To  the  Setmle  and  House  of  Represerdaihes  of  the  United  States  of  America  tn  (hngrtm 

ojtsemhled: 

Your  memorialwte,  the  legislative  a^^-^embly  of  the  Territory  of  Arizona,  beg  leave 
to  submit  to  your  honorable  body  that — 

Whereas  a  memorial  was  presented  to  your  honorable  bodies  by  the  eighteenth 
legislative  assembly  of  the  Territory  of  Arizona,  regarding  bonds  issued  by  certain 
counties  of  said  Territory,  which  memorial  was  intended  to  apply  only  to  such  t>ond» 
as  had  been  bought  in  good  faith,  and  interest  on  which  had  been  paid  as  stated  in 
the  aforesaid  memorial;  and 

Whereas  in  response  to  said  memorial  your  honorable  bodies  thereafter  passed  the 
act  entitled  **An  act  amending  and  extending  the  provisions  of  an  act  of  Con^res 
entitled  *An  act  approving  with  amendments  the  funding  act  of  Arizona,*  approved 
June  6th,  18»6;  and 

Whereas,  based  on  said  memorial,  an  act  of  June  6th,  1896,  the  Supreme  Court  of 
the  United  States  has  recently  rendere<i  a  decision  tending  to  recognize  the  validity 
of  certain  bonds  issueii  by  Pima  County,  Arizona  Territory,  to  the  Arizona  Narrow 
Gauge  Railroad,  under  the  provisions  of  the  act  of  the  legislative  assembly  of  the  Ter- 
ritory of  Arizona,  approved  February  Ist,  1883;  and 

Whereas  before  the  passage  of  said  memorial  said  bond^'  had  been  declare<l  unau- 
thorized and  void  by  the  district  court  of  the  first  judicial  <listrict  of  the  Territory  of 
Arizona,  in  and  for  Pima  Cbunty,  by  the  Supreme  Court  of  the  United  States,  in  the 
case  of  Lewis  vs.  the  County  of  Pima,  decided  in  the  Supreme  Court  of  the  Tnited 
States  at  it«  October,  1894,  term;  and 

Whereas  said  bonds  issued  to  said  Arizona  Narrow  Gauge  Railroad  Company  were 
never  at^iuired  by  said  county  in  good  faitli,  and  were  never  sold  by  it  in  good  fiaith 
or  for  a  valuable  consideration,  and  none  of  the  interest  on  said  bonds  had  ever  been 
acknowledged  by  said  county;  and 

Whereas  the  said  Arizona  Narrow  Gauge  Railroad  was  never  built  and  never 
existed,  and  Pima  County  has  never  received  any  consideration  whatever  for  the 
said  so-called  bonds,  and  the  entire  scheme  of  the  said  bond  issue  was  a  fraud,  without 
any  element  of  merit  or  ^ood  faith;  and 

Wherea*»  all  the  foregomg  facts  were  and  are  notorious,  and  within  the  knowledge 
of  every  one  who  has  ever  had  any  dealings  with  said  bonds;  and 

Whereas  it  was  by  all  the  members  of  the  lei?islature  passing  said  memorial,  and 
by  the  governor  of  Arizona  at  the  time,  and  by  the  then  Delegate  in  (^ongress 
from  Arizona,  l)elieve<l  that  all  of  said  bonds  sa  issued  by  Pima  County  to  the  Ari- 
zona Narrow  < range  Railroad  Company  were  reailjudi^-ated  by  the  said  decision  of 
the  Supreme  Court  of  the  Unite<l  States,  and  that  none  of  the  said  bonds  could 
thereafter  be  validated;  and 

Whereas  said  memorial  was  intended  to  apply  only  to  certain  railway  aid  bonds 
of  two  other  counties  in  Arizona  where  the  aided  railways  were  actually  constructed, 
and  not  to  the  said  bonds  so  issued  by  Pima  County,  as  to  which  none  of  the  state- 
ments or  reasons  in  said  memorial  applied,  and  which  bonds  were  then,  as  now, 
believed  to  be  without  consideration,  unjust,  fraudulent,  and  void. 

Therefore  we  most  strongly  urge  upon  the  Senate  and  ilouse  of  the  Representa- 
tives of  the  United  States  of  America  to  pass  such  legistation  as  will  exclude  from 
the  provisions  of  the  act  of  Congress  of  June  6th,  1896,  and  from  any  and  all  other 
legislation  by  Congress  the  said  bonds  so  issued  by  Pima  County  to  the  Arizona 
Narrow  Guage  Railroad  Company,  so  that  neither  the  said  act  of  June  6th,  1896, 
or  any  other  act  will  he  construeil  so  as  to  validate  the  said  bonds  issued  by  Pi|na 
County;  and  it  is  further 

Resolved,  That  our  Delegate  to  Congress  be,  and  he  is  hereby,  instructed  to  use  all 
proper  means  to  bring  this  subject  to  the  careful  and  immediate  consideration  of 
Congress,  in  order  to  secure,  if  possible,  from  Congress  such  legislation  as  is  prayed 
for  herein,  and  that  the  secretary  of  the  Territory  be,  and  he  is  hereby,  requested  to 
transmit  a  copy  of  the  foregoing  memorial  to  each  House  of  Congress  and  to  our 
I)elegate  in  Congress. 

Passed  and  adopted  by  the  council  of  the  twenty-second  legislative  aseembly  of 
the  Territory  of  Arizona,  February  20th,  1903. 

ECQBNB  S.  IVKS, 

President  of  the  Council, 
i) 
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